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institutional setting. The course, "Communication in Societies," was
aimed at non-science majors and explored the science and technclogy
of communication and their effects on social organization. The
objective wac ‘0 impart an understanding of language and
communication and enough coammand of scientific method and skills to
mitigate the alienation from science found in so many studente. The
impact of the course on student attitudes toward science is examined,
and the selection of course content, instructional methodology and
grading patterns are discussed. Software and hardware used in the
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permit the handling of longitudinal data. A series of 12 appendizxes
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... Special knowledge and the highly trained mind
produce their own limitations which, in the realm
of statesmanship, are of decisive importance. Ex-
pertise, it may be argved, sacrifices the insight
of common sense to intensity of experience. It
breeds an inability to accept new views from the
very depth of its preoccupation with its own
conclusions.

Harold J. Laski

A study of educational technology that is to
be truly dynamic cannot shy away from the web
of interrelationships which makes up the ed-
ucational process. Curriculum development,
teacher training, school architecture, selec-
tion of textbool's, production of television
lessons, scheduling arrangements, budgeting
techniques are intimately connected despite
national associations, jargon and the tradi-
tional piecemeal thinking that have for years
kept them apart.

Rfchard Hooper

Harold J. Laski, The Limitations of the Expert, Fabian Tract No. 235
The Fabian Society, London 1931, p. 4.

Richard Hooper, "A Framework for Studying Instructional Technology”
in To Improve Learning Vol. II, Sidney G. Tickton (ed.),
R. R. Bowker, New York, 1971, p. 139.
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Natural Sciences 130. Communication in Societies
Professors William H. Bossert and .Anthony G. Oettinger

An exploration of the science and technology of communication among men,
animals, and machines, and of its effects on social organization. Human speech,
writing, and art and various examples of animal comm.nication serve to
introduce a scientific analysis of the fundamental characteristics of communi-
cation systems and of their role in organizing societies. Contemporary prob-
lems attendant to the rapid spread of telecommunications and computers are
analyzed to shed light on the interactions between information processing
technology and society. The course itself is an experiment in communication
through various new forms of educational technology.

Note: Distinguished performance in this course is prerequisite to enrollment
in Natural Sciences 131. Enrollment: Limited to 75.

Half course (fall term). Tu., Th., 2-3:30. 2069 (XVI, Xvil)



1. COURSE IMPACT ON STUDENTS

A. Introduction

As spelled out in our proposal (Appendix X1I), Natural Sciences 130
was to be "aimed primarily at students from the humanities, the social
sciences and the School of Education and designed to impart to them both
an understanding of language and communication and enough actual command
of scientific method and technological skills to mitigate the alienation
from science and technology now so prevalent in a majority of the college
population.”

The 1972-1973 version of our statement to students describing our
objectives, requirements and procedures is given in pages I1I1-5-9 of
Appendix II.

We experimented with a variety of techniques for identifying sig-
nificant aspects of the course and evaluating them. The diaries and course
evaluations required of each student are rich sources of subjective data,
excerpts of which\will be cited where relevant. A reading of the diaries
and evaluations reveals a wide range of variability among individuals
that is{surprising, given that the Harvard undergraduate body, as seen
through the telescope of national test scores, is a very selective and
homogeneous sample of the national student population. After reviewing
the full set of student evaluations of one semester of the coﬁrse, one
dean commented that "the most striking impression I get is that students
seem to be describing entirely different courses. How could people have
such contrasting reactions to the same materials?"

Sustained systematic exploitation of diary materials did not prove
feasible, although an attempt was made to do so at the end of the first

year (Appendix VII). Page VII-5 of Appendix VII illustrates one attempt




to mine diary materials for reactions to specific course elements. The
very rough quantitative indications we obtained support findings from
casual observation of unfolding events, but are too sparse and too vague
for objective evaluation of, say, the exportability of visual products.
Sustained high quality measurements require resources on a scale difficult
to justify for application to a single course, a theme that recurs through-
out this report and is the basis for our major recommendation for
the future.

Fortunately, however, some aspects of our evaluation of our course
coincided with certain interests of the Dean of the Faculty of Arts and
Sciences reflected in tasks he had assigned to the Office of Tests of

that Faculty.

B. Class Composition

Appendix VI-B presents details of an analysis of the composition
of the Natural Sciences 130 student body. The data of most significant
interest are summarized in Appendix VI-C for the three years in which the

course has been given.

These data support the conclusion that the course reached its
intended audience among undergraduates.

Over three yearé humanities and social sciences majors have in-
creased from 61 to 71% of the class, while Natural Sciences majors have
decreased from 11 to 5% (Appendix VI-C, Table 1). Although Table 2 of
Appendix VI-C shows some variability in distribution by college year,
both this factor and composition by major field are essentially stable
and consistent with the composition of other Natural Sciences courses and

with the distribution of students within Harvard College itself.



Tabie 5 of Appendix VI-C shows the comparative composition of the
class and the pool of applicants for the class. Enrollment in the course
was limited to foster individual interaction among staff and students,
particularly in the supervision of student projects, by keeping the number
of students per staff member roughly between 10 and 15. Selection of
applicants was mainly random, with some consideration given to "hardship"
cases of various kinds. Tables 5b and c along with Tables 1 and 2 of
Appendix VI-C suggest that no significant distortions occurred in this

process.

C. Outlook on Science and Technology

Data from the diaries, student evaluations and official course
records were supplemented by data.gathered through a questionnaire mailed
to students at the end of each semester along with notification of their
grade in the course. The construction of the initial questionnaire ('70-
'71) and first-year findings are discussed in detail in Appendix III;
details for the two later years are given in Appendices IV and V respec-
tively.. Table 6 in Appendix VI-B summarizes certain salient data for all

three years.

Item g in Table 6 (Appendix VI-B) supports the conclusion that

on the whole the course had a significaht positive effect on students’

outlook oh science and technology.

A substantial majority of respondents in each year also reported
undertaking follow-up activities (courses, projects, papers, future plans)
they would not have considered otherwise (Table 6, item k). The flavor
of positive effects on outlook on science and technology is reflected
in the fbllowing 5;;6d6t61 accounts extracted from diaries or student

evaluations:-

Q




“But I probably would not say that Nat Sci 130 is a 'good'
course - because what T am trying to get at is that for me,
the value of Nat Sci 130 was not at all in its lectures,
charts, slides of ants, videotapes of hermit crabs, statistics
on the FCC, etc., but in the opportunity it gave me of becoming
familiar with video equipment and watching my reactions. This
is obviousiy very subjective and personal. Once again, before
coming into Nat Sci 130, I'm telling it honestly to say that
I'd been known on occasion to have trouble with nothing more
complex than a simple extension cord (which gave me the hateful
self image of a dumb-blond-in-need-of-a-strong-man, whimpering,
whining, I-Love-Lucy type of a woman).

It would not be true to say that Natural Sciences 130 changed
all this. I don't 'understand' machines any better; as I've
said, I learned to operate the various equipment in Natural
Sciences 130 by constant practice and repractice, until any one
particular act or series of acts became mechanical and routine,
not 'understandable.' If I started out the course with a
certain fear of machines, equipment, apparatus, etc., it's

true that, although I was in turn fearful of the Portapak,

the AV3650, the EV320, the mixers, I learned, successively,

to use each one relatively comfortably - and for me this was
perhaps the most important lesson Nat Sci 130 had to offer.
But, at the same time, the danger in calling this a ‘'ilesson'

is that it wasn't a complete one for me. If I had been hostile
to technology and machines before entering Nat Sci 130, I still
am, and as a result of my own experiences, may be even a little
more so - since I now know how easily this equipment can break
and completely foul you up, frustrate you, do the unexpected,
screw your plan and your progress, and just plain kill you.
(And let me also say that, even when the equipment was in
perfect running condition, I don't recall ever having done
anything as tiring, draining, depleting, and completely ex-
hausting as trying to shoot or edit a faultless videotape,

in a studio). I have come into contact with 'Types' who pretty
much worshipped a particular piece of equipment - the Genlock,
the EV320, etc. Like everyone, 1 too was amazed at the incredible
repertoire of tricks these things could perform at the mere
press of a button. But I never lost sight of the fact that
they were, first and foremost, machines - and as such, they

had merely to service and implement g¥h1deas and designs.

I hope I never get reverent to the point of forgetting that
they were tools, nothing more, tools which I treated very
gingerly because I knew that any minute they might up and cut
out on me, the 1ittle bastards.”

(Sophomore, A)



"The best thing about the course is the subject matter.
Technology is advancing at an incredible rate and will
probably continue to do so in the near future. Sometimes
the changes appear to be bringing us to 1984 and other
times to Utopia. I think it's necessary to have some
generai view of the way things are and probably will change,
theib:sics of the technology and the immediate effects on
society.

On one level, I now know something about communications
vis-a-vis frogs, hermit crabs, Ma Bell, NBC, RCA, IBM and

the FBI I didn't know before. Even if I can't do everything
with videotape, at least I now know something about a Porta-
pack. Most important, the course caused me to think about
media and society. When I found out about the trick (!) of
giving you access to my Harvard record (and God knows what else)*,
I became a 1ittle more cautious. I found out that I really
knew nothing about communications when I thought I was fairly
well informed. The slow, deliberate, probing and critical tone
of the class caused me to think about media and communications
in the future before I come to conclusions."

(Freshman, C+)

“In retrospect, I see the experience of Nat. Sci. 130 as
having been an enjoyable, and for the most part, an inter-
esting one. At times throughout the course I was somewhat
concerned that I did not feel I was adequately absorbing

much of the technical %Xinus of information contained in the
lectures. But perhaps, since I am not technologically oriented
at all, that could not have been avoided. More important, I
feel now, is the fact that hiaving taken the course has a)
added significantly to what I do know of the technical aspects
of communications, and b) it has led me into the water (so
to speak) and shown me the depth of complexity of many of

the issues involved here - I am thinking particularly of the
public policy issues re: telecommunications we looked at -
controversial questions whose resolution will affect all of
our tives in this society, be we 'technically oriented' or
not.

(Sophomore, B-)

*The course application for 1972-73 included the question "May we look
at your Harvard record to get a better profile?" (Appendix II, p. 1),
in order to set off a discussion of the propriety of such a question
during the sessions on databanks, privacy and due process in December.

Q




"Bossert continues on Animal Communication. My God, even
ants comunicate!! At first I didn't understand the im-
portance of the notion of diffusion, but after the computer
i1lustration and the stuff that Bossert produced that every-
one could smell, I began to understand. It is fascinating
how a computer can be used for such studies."

(Senior, pass)

While there is some comfort in data that show a positive effect
of the course on students' outlook on science and technology for about
60% of respondents, approximately 10% of respondents each year indicate
a negative effect and nearly 30% no effect. The characteristics of students
reporting no effect are analyzed in some detail in Appendices III-V.

More significant, however, is the absence of any basis for com-
paring the effect of Natural Sciences 130 with the effect of other Natural
Sciences courses. It might be the case, for example, that the character-
istics distinguishing our course from any other make no significant dif-
ference as far as this effect is concerned. Unfortunately, making the
comparison is contingent on the availability of comparable data from other
courses. This requires an institutionalized evaluative machinery beyond
the reach of an isolated effort.

Natural Sciences 130 is unique, at least at Harvard, in its subject
matter and its emphasis in the same way that the secondary school programs
in physics, biology and mathematics developed over the past two decades
differ in content and in emphasis from their predecessors. Our experience
is entirely consistent with the observation fhat some signiffcant changes
in content present no insuperable difficulties. But our data do not in
themselves support any claim that the subject of communications is sig-

nificantly better or worse a vehicle for changing attitudes about science
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and technology than astronomy, biology, energy or air pollution. Nor is
it clear, in the absence of a control difficult to achieve, whether our
particular pedagogical and technological approaches had a significant
impact either way on the effect recorded in Table 6 g of Appendix VI-C,
Indeed, the stability of the effett over three years is remarkable
in the face of significant variations in students' expressed attitudes and
motivations, numerous minor variations in staff, in details of content and
technique, some major secular changes in the external environment and,
of course, complete turnover of students each year. We do not know

how to account for this phenomenon.

D. Grading and Exogenous Factors

_ As indicated in Appendix 111 (page 17), much of our analysis of
the effect of the course centered around a variable crudely defined on

a scale from high to Tow interest. This focus was chosen on the assump-
tion that "involvement generally secures the benefits -- personal and
intellectual growth" of getting into a subject and that if "we could
determine who did and did not get involved we might be able to say some-
thing about why, and what the consequences were." The details of our
explorations on this score -are recounted in Appendices III, IV and V and
summarized in Appendices VI-B and VI-C.

Two major.trends emerge from examining the indications of high
interest in the course displayed in Table 6 b, ¢ of Appendix VI-C. In
general, expressions of high interest declined from 50% in the first year
to 28% in the third year. Even more dramatic, expressions of high interest
among students exercising the option of receiving a pass/fail indication
rather than a letter grade went from 48% in the first year to 0% in the

third year. At the same time, the percent of respondents taking the




course pass/fail declined from 37% to 10% as reflected in Table 6-d.
In this context, the constancy of the distributions in Table 6-g

and 6-k 1s all the more remarkable.

As indicated in Appendix VI-B, page 25, overall
college pass/fail enroliment peaked at 27% in 1969-70 during “"the Spring
of the Cambodian invasion" when "many students switched to pass/fafl or
other non-graded situations late in the Spring term." In the next two
years, the overall percentage dropped to about 10%. The drop'in pass/
fail enrollment in Natural Sciences 130 thus can be interpreted as a
trend toward the normal proportion and away from unusual initial condi-
tions. Since 37% took Natural Sciences 130 pass/fail the year after the
Cambodian peak, at a time when the college average had already reverted
to 9%, that external factor does not seem signjficant.

Indeed, the high initial percentage can be explained on the basis
of administrative factors that statistical analysis would fail to reveal.
Given the experimental intent of the course, it was originally described
in the catalogue as being.available only on a pass/fail basis. This
stipulation by the course heads contravened standing faculty legislation
putting the option in the hands of the studénts and not the faculty. The
unwitting breach was overlooked as the submitted course description

wended its way into the catalogue.



However, early in the first semester of the course, the breach
surfaced and remedial action had to be taken, particularlyisince students
intending to.use the course to fulfill the General Education requirement
for a Natural Sciences course needed a grade. 37% of the class chose to
remain enrolled as pass/fail students but some adjustment had to be made
for the others, especially since switching into another graded course
and catching up would have been difficult for them.

An informal bargain was therefore struck. Students who had en-
rolled for pass/fail but were now to be graded would receive a grade of
B in 1ieu of pass unless extraordinary circumstances justified either a
higher or a lower grade. The odd grade distribution for 1970-71 discussed
in Appendix VI-B 1s primarily a consequence of this artifact although, as
noted in that Appendix, certain other factors entered as well.

Still1 other reactions set in which help account for the trends noted
in Tables 6-b,c,d,e and f of Appendix VI-C. As may be seen in Appendix

VI-A, the undergraduate Confidential Guide to Harvard: A Review of Courses

concluded its assessment of the first year of the course by commenting
that "marking was, in general, very lenient - a B was given if any effort
was shown", without noting the special accompanying circumstances.
Although no formal measures of the influence of this publication
are available, it is §enera11y thought to be highiy 1nf1uen§1a1 among
undergraduates. To forestall. the growth of an image of thetcourse as a
"gut" and the consequent damage to the integrity of the experimental char-
acter of the course, special announdements were made at the early course
~ sessions in each of the two subsequent years to ciarify the choice of the

pass/fail option and to indicate that ordinary standards would apply for

Q
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those choosing to be graded. The exercise of the pass/fail option was,
however, encouraged and may account for the delay in the reversion of the
pass/fail percentage to the norm.

The matter was further clouded by the further accident of a ver-
batim repetition of the text of the 1971 assessment in the 1972 edition
of the Confidential Guide.

However, a comparison of the chart on page 11 of Appendix VI-B
with that on page 20 of Appendix VI-B and a reading of the accompanying
text show that by the second year the grading pattern had already moved
much closer to normal.* One may therefore surmise, in interpreting Table
6-b,c,d,e and f of Appendix VI-C that, by the third year, word of mouth
about grading in the second year had counteracted at least to some extent

the erroneous information in the Confidentfal Guide hence that students

taking the course for grades were entering it 1ike any other Natural
Sciences course, perhaps with some residual expectation of easy grading.
The trend toward fewer expressions of high interest may therefore
be interpreted as a return toward normalcy through increasing reluctance
on the part of the students to take at face value the claims of the course
to experimental status. This observation is reinforced by examination of
Table 6-c of Appendix VI-C. Self-assessment of interest factors was re-
quested at a time when each student already knew his grade. In the first
year even the C students, who might have had reason to complain that they
were treated harshly in terms of our bargain, responded just 1ike the
B students. In the second and third year, neglecting the circled entries,

there is a suspicious correlation between professed high interest and

* Possible contributions to this pattern by general grade inflation and by
a drop in student caliber are noted on p. VI-B-18.
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It is unfortunate that the unavailability of data for 1970-72 in
Table 6-f and of a scatter diagram comparable to that in Appendix VI-B
(page 20) for 1972-73 makes interpretation of the disparity between ex-
pectation and actuality both difficult and premature. However, some in-
teresting conjectures suggest themselves. The preponderance of entries
in region A of the scatter diagram of page 20 of Appendix VI-B suggest
that the course might either not have been as experimental as the staff
believes it to be or else that, in spite of certain experimental aspects,
our judgments of the quality of student performance nevertheless were
consistent with judgments made in mbre conventional ways.

The outliers in region B are few but the question remains whether
these are due to students finding themselves trapped in an unfamiliar
area through an effort to broaden their interdisciplinary view or whether
there was some error in judgment by the staff or some other accident.

The outliers in C are more numerous. They may reflect some soft-headed
leniency as a hangover from the first year's pass/fail imbroglio, or a
tendency to reward artistic merit as in video production, thereby favor-
ing students who might be judged more harshly in a conventional Natural
Science course that puts greater emphasis on normal scientific perform-
ance and more traditional examinations.

So far we have commented on the relative corstancy of course effect
on students fs reflected in Table 6-g and 6-k of Appendix VI-C) in the face
of variations in student attitudes and expectat1dﬁs. However, compari-
‘'son of the trends in Table 6-b and 6-h, especially with respect to the
sharp drop in both percentages between the second and third year, might suggest
that staff performance e deteriorated, particularly between the
second and third year., Table 6-m is interesting in this respect: a
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sharp drop in the number of students reporting that they 1iked the staff
occurred between the first and second year, consistent perhaps with the
evidently harsher grading of the second year. But the constancy of that
factor between the second and third year suggests that staff personality
and grading pattern might be less significant in student evaluation of
staff performance than some aspect of content selection.

The data of Table 6-r and s of Appendix VI-C are subject to a
similar ambiguity. On the one hand, the drop in those reporting that
they would take the course again might be attributed to wider realization
that, in terms of grading, the course offers 1ittle advantage over alter-
native Natural Sc1ence§ courses, Alternatively, some aspect of staff
performance or content might be at blay. The interpretation of these
data and those of Table 6-e and f would obviously benefit from comparable
data for other courses.

The drop in professions of high interest by those who elected
pass/fail and passed (Table 6-c) is much sharper than the overall drop
in expressions of high interest (Table 6-b). The most obvious interpre-
tation is that over the three year pericd of reversion to the norm, pass/
fail students tended to use the course less and less as an opportunity to
explore new areas and more as a course to relax in while keeping up with
pressures elsewhere. A mechan1sﬁ that may be at play is suggested by

the following student comments:

"The external problem is that the structure of Nat Sci.130 does
not fit into the present structure of Harvard. Harvard courses .
are very achievement oriented. The desire to earn a high grade
has become a more impertant incentive than the desire to learn.
Harvard courses are in general very time consuming. In most
courses, no matter how much time one dedicates to the course,
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one never completes all the specified work, especially if it is
in the form of extensive reading 1ists. Also, it is generally
true of Harvard courses that the student is unable to exert any
initiative in deciding what he would 1ike to learn. Each of
these three conditions creates problems for the Nat Sci 130
student. Nat Sci 130 is not meant to encourage the grade-
earning initiative and does not require the completion of an
extensive prescribed work 1oad. We were urged to take Nat

Sci 130 pass/fail. 1 agree with the staff that having to ad-
minister grades would counteract one of the purposes of the
course. But some students, 1ike myself, have to be graded to
fulfill a requirement. Also, the awareness of being graded in
other courses coupled with the time consuming nature of most
other courses causes a definite time conflict for the student.
For example, a student may have to decide between reading a

book which will be covered on an up-coming hourly or reading

a book for Nat Sci 130 out of general interest. It is difficult
not to choose the former ... Moreover, one after another of
these types of deadlines occur all term. Thus, work for Nat

Sci 130 may be continually postponed, not out of procrastina-
tion but out of logical necessity. Finally, it may not be very
easy for a student who is used to the typical Harvard course

to deal with the change in incentive of Nat Sci 130. It is

not always so easy for a student who is accustomed to following
a prescribed work schedule to channel his initiative into de-
signing his own plan of study. It does not seem to me that

the above-mentioned conflicts are resolvable until the structure
of other courses is changed. However, it seems to me that these
ch?nges are slowly taking place and that the pace of change will
quicken,

(Junfor, B-)

"My plans didn't come off very well: I attended most of the
class and read up on topics that I wasn't familiar with, selec-
ted a project more from a teaching than learning viewpoint
(which project didn't get very far), but basically I had a
passive, relatively uninvolved relationship to the course.

One personal problem was that I had never taken a pass/fail

- course before. I've tried to convince myself that grades don't
mean that much to me in terms of what I want to learn and do, but
I guess 15 years of conditioning aren't that easy to snake off.

1 kept giving my work for graded courses higher priority -- I
also had two exams left over from last spring which complicated
my schedule further. I didn't fully appreciate the considerable
Independent Study nature of the course, and kept expecting to
find more or less what I wanted in class meetings. Not that I
think the course shouldn't be pass/fail -- they all should.

(Senior, C)
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2. CONTENT AND METHOD

A. Content

Our principal objective was "to determine the real potential of an
appropriate gamut of educational media in a laboratory situation where
political and‘institutional problems are minimized and where the choice
of equipment and of the pattern of instruction can be made to flow logic-
ally from the intellectual structure o the materials to be presented
and the capabilities and needs of students." (Appendix XII, page A-1).
Tentative approaches to these goals were suggested in Appendix XII.

The course content that evolved is sketched in the materials of
Appendix 1I. Significant visual and other materials prepared particularly
for the course are 1isted in Appendix I-A. The institutionalization of
software and hardware is described in Section 3.

The neat spiral structure envisaged in Appendix XII proved un-
attainable within a combined experimental and operational context in which
events and the investigators shared the saddle in a fashion that now makes
the assumption (Appendix XII) of a "laboratory situation where political
and institutional problems are minimized" seem naive. The broad implica-
tions of that realization are traced in some detail in "Will Information
Technology Help Learning?” a major publication resulting from this project
and cited in Appendix I-A.

The spiral idea remained in the use of Claude Shannon's well known
conceptual diagram of information flow as a unifying concept in describing
the biological and technological communication systems used as examples
in the course. The power of this model and of the mathematical tools

developed to support it was illustrated in some detail in our treatment
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of the scientific basis of contemporary computer and telecommunications
technology and of thg scientific description of the biological communi-
cations systems involved in the fighting behavior of hermit crabs and
the food foraging behavior of ants.

However, the trend of thought elaborated in "Will Information
Technologies Help Learning?" also led to 2 much heavier emphasis on broader
aspects of information technologies in human society than had been con-
templated in the earlier sketches of course content. While the Shannon
model retains some application as a broad metapﬁor, the formal scientific
and mathematical apparatus so valuable in making technology intelligible
has no value in tracing the mutual influences of technology and social
organization.

B. Breadth or Depth?

A broad "smorgasbord" apprcach was selected over the treatment in
depth of a narrower realm on the assumption that presenting many related
ideas in a mutually reinforcing context is better tailored to giving students
an insight into the web of relationships among scientific, technological and
public policy issues related to information technologies. It also seemed
that the likelihood of some subject engaging the attention and commitment
of our diverse students would thereby be increased. The
emphasis on a project grew out of a desire to balance the superficial pre-
sentation of broad overviews by the staff with an opportunity for each
student to pursue and to master a topic of particular interest to him in
great depth while supported by both the context of course presentations
and considerable individual attention and guidance by the staff.

Items h, 1, j, and 1 of Tab]e'ﬁ (Appendix VI-C) shed some light
on student responses to these decisions. A pronounced majority of re-

Elii(jondents reported favorably in all three years on the "broad range of

IToxt Provided by ERI
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interesting topics" offered 7in the course although this percentage dropped
in the third year for reasons suggested in the preceding section. At the
same time, however, a significant minority of respondents reported nega-
tively on "superficiality of course content", a factor intended to suggest
the obverse of the "broad range" coin. The figures in Table 6-h and 1
indicate that some students responded to both sides of the question in an
apparent contradiction deserving attention in any more definitive effort
at quastionnaire design. Between 10 and 15 percent of students also re-
acted negatively to “"excessive freedom and insufficient structure in the
course" (Table 6-j).

Student comments in diaries and evaluations help shed some 1ight
on the origin of the sharply contrasting student responses.

"The biggest problem that 1 found with this course was that it

seemed to be very disjointed, both in the topics and the way

that they were presented."

(Senior, pass)

“In general the course lacked organization. For example, I

think it would have made much more sense to discuss some gen-

eral theories about communication before zooming off onto

tangents 1ike the Bell Telephone System. I don't think some

minimal organization of this sort would have interfered with

the freedom of the course.

(Junior, B) |

"The structure of the course was loose -- a bit too loose; 1

felt that when the course had finished there was no whole to

look back on, but a series of units, not drawn together."

(Senfor, pass)
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"Also in order would be an examination of others' attempts at
this; there must be some philosophy of communication worth
examining in Nat Sci 130. I got tired of asking myself, 'But
what does this have to do with anything?"

(Junior, pass)

"Generally, I think that the course should be reexamined in
terms of its goals, and be made more focused. It trys too
hard to do too much - and, for me, succeeds in doing neither
little of everything nor a 1ot of anything."

(Senfor, B)

"Starting with structure, I am told that the introductory lacture
mentioned a lack of it. It was confusing not to be cble to dis-
‘cover any dominant personality or system to order the course.

It was scary to be given new material and told to be creative.
It was frustrating to try to find a big picture. I guess a lot
of people in the course already had theirs, and could ignore
everything that didn't fit. I spent a 1ot of time panicking
because I took the course for a grade, For soume reason I felt
privileged to be in the course, and I think this, along with the
fact that the teaching fellows Seemed to be really interested in
two way coommunication, and that others needed to be reassured as
to their efficacy contributed to my own feeling of paranoia."

(Sophomore, A-)

"A course such as Nat Sci 130 should be required-of all Harvard
and Radcliffe students during their freshman of Sophomore year.
It has the tremendous advantage of being interdisciplinary. So
often when the time comes to select a field of concentration,
an uncommitted student will choose something because he has had
a great deal of exposure to the subject in high school. Had
they dared to take a course in Linguistics, or animal behavior,
or math theory, etc. before being told to pick a major they may
well have chosen some new field of interest. A course such as
Nat Sci 120 could have introduced them in a very gentle and un-
scary way to numerous disciplines that they have never heard of,
or that they might have been too scared to explore in a full,
regular course. Having found a new interest, they could have
then done their term project on a somewhat more indepth study
of their new interest to see just how valid it was."

(Sen1or;“8)
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"“For this student who had very little knowledge of animal com-
munication, computers, linguistics or related fields, Natural
Sciences 130 was the ideal course, It allowed me the chance

to dabble in introductory "mini courses" in each of these fields
while it 1ikewise allowed for an opportunity to concentrate on
a topic that truly stimulated me."

(Freshman, A)

“A11 in all though, the course expanded my perspective, It
showed some of the harsh realities of communications - the
influence of business and public policy - to one who as an
artist tends to idealize. Oettinger's lectures were very help-
ful in this - for me, it was 1ike hearing a voice from a world
that I hadn't known existed."

(Senior, pass)

"I take it for granted, to begin with, that the subjects of
investigation are carefully chosen, but chosen with an eye to
the fact that for every subject chosen there are any number
equally as pertinent. But the way in which the frustration of
shallow content was best allayed in the course was when the
lecturer dealt with one situation as representative of the
greater situation. For instance, when Bossert discussed animal
communication, he did not try to go into the communications in
love and war within each species of all animals. He looked at
the frog pond, on one day, and a hermit crab pool, on another.
These classes, looking at the macrocosm by way of the microcosm,
inasmuch as the subject was not to be discussed in the next
class, were very satisfying. ... Although the topics discussed
each week were different, as a body of teachers, students, and
subject matter, the course was remarkably, an entity, and in
1ight of four years of courses at Harvard, this is a special
quality in itself."”

(Senior, B+)

"On a couple of occasions I was remiss in covering all the

material which was required and instead devoted my energy to

a project in which I felt I was making significant headway.
However, I also knew that this cccasional shift of priorities

was permitted in the understanding that was outlined in September."

(Freshman, A)
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"This reluctance to compartmentalize the course I find highly
laudable - human experience does not come prepackaged in neat
1ittle categories, and a topic as general as communications
deserves as broad a treatment as possible."

(Senior, C)

"A11 in all, I really 1iked Nat Sci 130. It made me think,

and try to tie many different areas together. It was always
interesting and quite often surprising. Having to think about

the class, and write a diary on what I was doing were both very
stimulating and made me think more about my other classes as well."

(Freshman, A)

"When I sit down to consider how I feel about Nat Sci 130, many
things come to mind. The first is the great frustration that I
felt during the first half of the course becauce I was treating
it entirely wrong. I was expecting a course that would move and
progress in some kind of coherence. I don't think Nat Sci 130
is designed that way and I'm glad today that it is not. UYhen

I realized that what I was supposed to do was to be a sponge

and sort of soak up all that was offered and then squeeze out
most things but save what was valuable to me. This means that
the course is a different experience for each student and this
is good if the student can be made to feel that this is the pur-
pose of the course. It is really the antithesis of most of what
a Harvard Education is all about. In most courses one realizes
that everyone is supposed to get the same experience and there-
fore learn the same things. I think the* at the introductory
level and below that the "sponge" technique is good. I may
never follow up anything that I learned from Nat Sci 130 or

then again I might get involved in things that would revolve
around what my project was all about, but either way I was ex-
posed to many things that I would not in any other way have been
exposed to. I really think this is the value of the course. 1
don't think it would be very valuable for anyone who has a strong
interest in any aspect of the course going into the course to
take it. They would probably be frustrated by the lack of
direction and should consider the independent work or independent
study option."

(Junior, B)
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"Although many people have obviously complained about the
'meandering' quality of this course, I found it to be a re-
freshing change from the usual restricted, authoritarian

'ten pages is due' 'why' 'course requirement, that's why'
nonsense that is the usual procedure here. My only wish is
that Dr. Qettinger had perhaps made the goal of his lectures

a bit clearer at the beginning of each lecture, often one got
a bit lost trying to follow him. I have learned quite a bit
about a variety of subjects, the term paper I've written per-
haps was no more valuable than any of the major groups of
lectures, but it was an important as that. I've had the
mysteries of FM and AM explained to me, I know quite a bit
more about what folks at Bell Laboratories are thinking about.
I'm a 1ittle bit more infcrmed, and a 1ot less trusting of

the 'experts' in any field., I have learned a lot about how
various people think about communication and something of how
I approach the various issues. For me the course was a complete
success and I hope the more obsessive-compulsive Harvard types
stayed away."

(Senifor, B-)

"The immediate benefit of th’s course for me was that I was
able to attend films, video showings, television shows, and
lectures around Cambridge in which I was interested and inte-
grate these events into my academic work. The great triumph

- of Natural Sciences 130 was its integration of diverse spheres
of thought and integration of intellectual thought with the
business of daily 1iving. A practical streak distinguished
this course from others in my academic career."

(Senfor, B)

€. Student Projects

The percentage of students reporting that "they 1iked their pro-
Ject" held steady in the‘mid sixty percents throughout the three years
(Appendix VI-C, Table 6-1). The following are illustrative student
comments about projects:
"PROJECT: I feel in some sense very guilty about this because
mine was very slapdash., 1 justified this on the grounds that
since the project, which was completely inspired by this course,
will probabiy be my thesis topic next year, it is not as if all
is wasted - especially since I plan to take another course on
it this term.*

(Junior, pass)
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“The work load was very light but I still learned a great deal.
Keep moving toward a more logically organized course while
keeping the freedom which makes this course different from
most of the rest."

(Freshman, A-)

"I am surprised that students in the past found the course to
be a gut. It seemed to demand quite a bit of time and energy
because of the requirements such as the rough draft of the
project and the videotape."

(Senior, A-)

“The course could even be justified from the standpoint of the

project alone. in that it allows a student to spend time on his
personal interests and offers him college credit for his work.

This is really a very good deal!

(Freshman, C)

"Another pleasing aspect of the course was the freedom on pro-
jects. I was very interested in doing a videotape, and although
my project did not turn out exactly as planned, it nonetheless
was a great experience and I feel it worked well. The free
nature of the project enabled me to experiment freely withoui
feeling that I would be jeopardizing my standing in the course.
The project is an excellent way to learn, far superior to an
exam, and I would urge its continuance just as it it, with no
strictures.”

(Senior, C-)

"The project could be the strongest or weakest part of the
course, depending on the student. The experience and knowledge

I gained through conducting my project was much greater than I
had ever hoped. Projects are absolutely necessary in the course;
the student is presented with many possible areas for study in
communication through the half year, and the project affords

him his only opportunity to concentrate and specialize on that
area of interest to him; the project serves as a mdjor or con-
centration within the course."

(Freshman, A)



22

_"For me, the mitigating factor was my project, which I enjoyed
enormously, and learned a great deal from. And I must admit,
that though I griped to myself about the 5 minute videotape
exercise, I enjoyed doing it, though resented the required
nature of it, (Perhaps it might be optional?)

(Senfor, B)

"I also 1iked the flexibility allowed in projects, for it
allowed people to be creative or to mold their projects to
fit their particular field of interest, as they chose. Of
course, it also left open the option of experimenting with
an idea totally foreign to one's previous experiences.

I appreciated the fact that the videotape was mandatory.

It takes a certain degree of determination for a student who
has had 1ittle or nothing to do with videotapes to go about
checking the equipment out and actualily filming something.
Of course, once done, it is both educational and enjoyable."

(Sophomore, C+)

"I've just finished writing up my project, and since that's
still in my mind, I guess I'11 begin my evaluation of the
course by talking about the project idea. I can't praise it
strongly enough. It's simply wonderful to have free (almost)
choice of what you want to work with, The main pitfall is the
inevitable tendency to procrastinate. This was certainly true
for me: I didn't begin mine ti11 Thanksgiving, and didn't write
it up ti11 yesterday. The October interview and deadline for
proposals definitely should be preserved to at least force

one to think about the project. But except for that the student
should be free to progress at his own rate, as was the case,

The videotape requirement is a good one, considering the em-
phasis placed on communications media in the course. It's
really valuable for understanding at least a little of the
workings of such things. Besides, it's fun. I wish there
were funds for one or two more sets of equipment so that they
would be more easily available. I was a bit ashamed of the
tape I finally turned in; more experience might have made a
decided difference.

(Sophomore, A)



D. The Videotape Assignment

The last three student comments report favorably on the videotape
assignment, a response shared by 78% of respondents in both
years when videotape usage was mandatory (Table 6-p, Appendix VI-C).

Ten percent or less of respondents reacted negatively to the videotape
requirement (Table 6-q).

The videotape requirement was introduced in the second year of
the course. The principal motivation for this requirement was to assure
at least some concrete exposure for each student to the actual manipula-
tion of elements of modern information technology., The use of exercises
at a computer console was an obvious a1ternat1ve.' Howaver, the use of
meaningful computer exercises would have implied a greater emphasis on
computer technology than seemed desirable in this course, especially so
since one of the principal investigators was already responsible for an-
other General Education course devoted entirely to introducing computers
and computing technique. The decision to use videotape was also timely.
It coincided with the first appearance on the market of a variety of
affordable and reliable half-inch videotape equipment and with public
debates on cable television policy including the question of pubiic access
to cable channels. Finally, mandating the production of a 5 minute video-
tape opened up the opportunity for students to express their projects
through video rather than conventional written exposition.

While definitive conclusions are premature, fhe experience of
reviewing nearly 100 5-minute productions in each of two years suggests
that the quality distribution of student productions is comparable to the
quality distribution of written papers. In each year there were 3 or 4

products outstanding both in content and technical quality, a few




-28.

content-free and technically botched efforts at the other end of the scale,
and a bulk of reasonably competent but not exciting efforts in between.
The context and the implications of such a finding are discussed
in the section "Personal Contributions to Memory: Rights and Limitations™
of "Will Information Technologies Help Learning?” We believe that 1f the
trend toward better yet cheaper videotape equipment continues and larger
numbers of students are exposed early in their schooling to motion picture
production, whether on videotape of on film, 1imitations on the amount and
quality of teaching or learning materials available in this medium can
cease to be the critical bottleneck they are at present. We return to
this point in section 3 1in our discussion of staff production of video
materials.

E. Innovation?

Content aside, how wern the course's departures from traditional
format and technique perceived by the students? As shown in Table 6-n
of Appendix VI-C, only slightly over 50% of the respondents in the first
two years and only 44% of the respordents in the third year reported favor-
ably that "the course was experimental". Less than 20% of the students
in the last two years reported negatively that "the course lecture format
was too traditional" (Tab]e 6-0). The negative comments on superficiality
of course content, excessive freedom and insufficient structure cited
~ earlier in this section may well be comparable in kind and intensity to
negative comments about any conventional survey course and not an index

of innovation! Here again, there is no readily available base 1ine for

comparison.
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The following comments from student evaluations suggest that in
some cases at least the course was perceived as essentially different
from other Harvard courses but give no basis for any broader generaliza-

tion:

“The lectures constantly repeated the idea that the course was
experimental, but they presented few things which I hadn't seen
before in a more organized fashion. I couldn't help feeling
that it was largely oriented toward freshmen who had no notion
of the freedom possible in most Harvard classes. In actuality
it was no freer or more spontaneous than most courses.

(Junior, B)

"However, just the novelty of the course proved, at times, a
disadvantage. I believe that many of us are unaccustomed to
participating in a classroom discussion (especially in a rela-
tively large group) that this somewhat inhibited discussions.

(Junior, pass)

"Unlike the other courses I have taken here (grand total 4)

the lack of highly specific structure (i.e., tests, quizes,

etc.) places the responsibility on the student to learn rather
than on the professor to teach. This means, in effect, that
though such an emphasis makes it easfer (I think) for a student
to get through without working, it also becomes harder to learn.
I would suspect that this is why the Confi Guide missed the point
on Nat Sci 130. Whoever wrote the evaluation of 130 did not try
to learn, thinking that everything important was said by the
professors.,

(Freshman, B)

"Natural Sciences 130 is one of those open-ended courses where
whatever you get out of the course depends on what you put into

it. The resources in expertise, equipment, variety of subject
matter, and introduction to different areas of exploration, and
willingness to help are all there and in greater abundance than
almost any other course I have taken at Harvard. The opportun-
ities are endless and the atmosphere encourages you to try new
things. If, as a student, you're quite sure what you are looking
for, then this format is ideal. If not you begin to feel lost

and pulled in many different directions with no sense of coherence."

(Senior, C+)
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“"Nat Sci 130 has been so different from what I've been used to
that it was a 1ittle hard to adapt to it. Hence, I didn't get
from it all that I could have nor did I give it all that it
deserved. Perhaps other students had experiences similar to
mine. If this at first discourages the staff, it shouldn't.
The staff of the course should realize that Nat Sci 130 is on
hc right track, that any overwhelming changes made should be
made in students' attitudes toward learning and not in the
principles on which Nat Sci 130 is based.

(Junior, B)

"y

I have enjoyed this course very much. It is probably one of
the most unusual courses I have taken here in its flexible
approach and flexible requirements. I have had the feeling
from the beginning that what was to be gotten from the course
was a matter of individual input. This is so with every course,
but especially here, because beyond the minimum requirements of
the 5 minute tape, critiques and projects. the amount of reading
and which reading was up to us. (A "menu" book list is a very
good idea. I will use it in the future for all sorts of things).
The best books for me were Susan Langer's Philosophy of Language
and Stuart Altman's Social Communication Among Primates and
Leonard's Education and Ecstacy (some reservations about the
last) ... Last, but not Teast, this course is unique because

of the staff. Rarely have I had a real feeling of a group of
people working to make a course happen. The styles and per-
sonalities are very different and each have something to offer.
The interactions between members of the class sparked off more
1ively discussions with the students than is usual in so large

a group.

In short, Nat Sci 130 was a 1iving part of my semester, and
will stick out in my memory with my primate communication pro-
Jject, my first computer hacking, and a few people as highiights.

(Senior, A)

"1 felt the staff could have made more of an effort to be
involved with the projects and interests of the students.
1 found faculty outside the course more ready to help. I
am glad of having an excuse 1ike a final project for N.S.
130 to find that out, but I think it is not a positive
characteristic.

(Junior, B)
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“The dynamics of this course were drastically different from
tnose in most others 1 have taken. Rereading the handout
Natural Sciences 130, Fall 1972 has new meaning for me now.

"o create an atmcsphere in which information, resources, and
assistance are abundant and in which you have the 1liberty and
the responsibility to choose for yourself what you need and how
you will get it." The statement is an accurate description of
the course as 1 experienced it.

(Senfor, B)

. Instructional Technology

The foregoing discussion has concentrated on broad structural
aspects of method. What about the use of specific audio-visual and other
techniques? Attempts at routine and systematic use of audio-visual devices
raised major contextual and institutional issues discussed in "Will Infor-
mation Technologies Help Learning?” and in section 3 of this report.

Student reactions were mixed:

“Except for one connection to the Mathews studio at the beginning
of the semester, the monitors were used to show book covers,
graphs, and other still 1ifes, all of which could have been
accomplished equally well by an overhead projector, which I
believe is a great deal less expensive than four monitors and

a video camera.

(Junior, pass)

"Audio-visual equipment was not always used to its best advantage -
the flashing lights and op art was nice, but graphs and charts
were impossible to read.

(Junior, D+)

“The use of media was, to be kindly, poor. If computers are
often used as "expensive page turners," then television was

used in this course as an expensive blackboard. None of the
media were allowed to show a potential for information transfer.
Performance was erratic, reliability poor.

(Senior, B)
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“With the media available in Harvard Hall, the potential for high
educational involvement is very high. But to use such media
effectively requires true showmanship, a finesse, and most of all
a technical knack. Polish up! My eyes still roll when I think

of that Conrac monitor which never could maintain a vertical hold"

(Freshman, A)

“Certainly I grumbled when tapes had to be changed, televisions
didn't work, microphones didn't transmit, videotape recorders
were replaced, overhead 1ights improperly installed - but that
has been largely forgotten."

(Sentor, B)

"The video on the telephone company was one lecture that sticks
out in my mind - I personally found it boring. Perhaps something
could be done to perk up that tape?”

(Senior, B)

“Looking back, the highpoint in technological education in
N.S. 130 seems to have been the telephone exchange tour as
conducted by Professor Oettinger. It was well photographed,
making optimum use of the medium, incredibly informative and
involved the excellent personal touch of being conducted by a
man we were all familiar with."

(Junior, A)

"Though some of the videotapas were amateurish, the effects

they succeeded in making were many times more powerful than
equivalent effects in professional films., The reason is that

I, as a member of that class, knew that the film's creator was
in that class too. When a technique in the film worked, I could
appreciate it; and more than that, it made me want to go out
and use it -- crisp audio effects and great zoom shots."

(Freshman, B)

“The use of audio-visual equipment throughout the term was ex-
cellent. The slides, films and videotapes used to augment pre-
sentations greatly added to the presentation. I also liked the
idea of screening optional films after class and think this
should be expanded and scheduled."

(Freshman, B+)
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"Regarding the use of educational technology, I was very favor-
ably impressed. Holding classes at the Loeb, Sanders Theatre
and Pierce Hall as well as in Harvard 104 while experimenting
with various instructional media -- most notably computers,
videotapes, slides, sound tracks, 1ive orchestra conducting,
and films -- offered the student fascinating diversity and

an opportunity to acquaint him/herself with electrical am
mechanical communication devices. In my estimation, Dick .
Land's lecture of October 17, though criticized from the stand-
point of course continuity, made the best use of modern elec-
trical devices for educational purnoses."

(Sophomore, B-)

“On the other hand, the high points of the lectures were in-
variably {for me) the occasions when the learning environment

was significantly raised, transmogrofied beyond a mere "lecture",
either by the successful integraticn of various media presenta-
tions, (videotapes on related topics; audio tapes of animal
sounds, bird calls, etc.) or by a total shift in the surround-
ings (the electrical demonstrations in Cruft, the rehearsals at
Sanders Theatre). In some cases there were technica) difficulties
which detracted from the effectiveness of the media presentations.
Clearly something needs to be done about making everything ‘work'
in Harvard Hall."

(Senior, C-)

In the first year an effort was made to glean more specific details
from the diaries. The resulting data are shown in Appendix VII, page 5.
As noted in section 1 , the first year attempt'to scan diaries against
checklists was not followed up. Some thoughts given in the second year
to eliciting questionnaire reactions after each session weré abandoned
owing to the press of higher operational priorities at such times and
the difficulty of designing and calibrating an appropriate instrument.

It 1s noteworthy however that the fourth item on page 5 of
Appendix VII gives the highest positive rating to a éhange of setting
of the type commented on by the last two preceding student evaluations.

Moving the whole class to a Law Schonl classroom clearly stirred interest

Q
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and stimulat?d discussion, although the value and generalisability of
this effect is hard to assess. While classrooms used by the Faculty of
Arts and Sciences are invariably designed in traditional lecture hall
or theatre row format, many classrooms at the Graduate School of Business
Administration and the Law School have a semicircular layout with swivel
chairs conducive to a greater sense of intimacy, more active participation
and higher quality of discussion than the layout where all students face
the lecturer and changes of mutual orientation are difficult.
G. Diversity

The most striking characteristic of all our observations is the
diversity of student reaction along every dimension considered. In his
review of “Will Information Technologies Help iearning?" (Appendix I-B),
Charles Wedemeyer commented that "another possibility which arises from
the authors' treatment of the no-significant-difference syndrome is that
the research may be right after all. It is hard for educators who feel
personally 1dént1fied with the particular method or approach which they
use and find comfort in, to perceive that that particular method or
approach might not actually make any difference in terms of measured
learnings. This seems so monstrous a suggestion that it is dismissed as
evidence of poor research, poor instruments, or inadequate methodology.
The possibility rarely occurs to anyone that perhaps the research 15
right, and that may it doesn't really make any difference how the
learner is taught. ’ '

"While such a possiBility seems to denigrate the importance of the
teachers methodology, it also implies an elevation of the learner to the
central point in the teaching - learning process, somethfng which pro-

gressive theories of education have long demanded. What {f, for example,
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the computer known as the human brain is so sensitive, so adaptable, so
vast in its capacity to cope and adapt to the problems of the individual,
that it can 'learn' with relatively the same efficiency from almost any
method or approach? If this is true, then a number of mystiques about
teaching and learning must fall."

The diversity described in Appendices III-VI and more especially in
the student comments does not contradict Wedemeyer's hopothesis. However,
further alternative interpretations also suggest themselves. It may be that
differences significant to individuals are averaged out in any statistfcal
analysis of the reactions of many individuals to a particular learning sit-
uation. Some peopie were ciearly very deeply affected by our course, others
scarcely touched at all. That is likely fo be true whatever the experiment.
What changes is who is where in the distribution. Our analysis is scarcely
detailed enough to do more than suggest how varied individual reactions were
along the different dimensions we analyzed. Or there may indeed be no sig-
nificant differences in terms of what can be measured. or easily foiiid cut,
e.g., changes in outlook on science and technology, follow-up activity, gen-
eral grade distribution. But what can't bc easily measured, e.g., reél
interest, involvement, emotional responses to coufse, staff, long-term effects,
etc. -- these vary greatly, and whether or not in response to deliberate
manipulations by the manipulators. |

One might surmise that those who &ownented negatively on excessive
freedom and insufficient structure in the course would have reacted much
more favorably, if not to some form of programmed instruction, then at
least to a much more classical delineation of mandatory readings and of
specific materials to be mastered by some deadline for some specific
examination consistent from year to year. One might surmise that, con-

: O )rsely, those who thrived in this course would have been at least unhappy
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under other circumstances and possibly would have performed differently
and been influenced differently both in their minds and their emotions.
In any case, it seems to us that even the most ardent advocates of in-

dividualization of instruction have underestimated diversity.

Where we come out in the polarized arguments between advocates of
unstruqtured and of structured instruction is with a plague on both their
houses and agreement with Richard Hooper's observation that this "is not
so much a matter of opposing strategies as of different points along a
continuum stretching from TOTAL FREEDOM to TOTAL CONTROL".*

Une approach toward taking these observations into account weuld
ve to identify, for example, students who prefer a more structured or a
less structured environment for some particular purpose at some particular
time, then to tailor instruction accordingly, either by putting thgm in
the situation they prefer or by forcing them into the other, depending
on one's outlook on the pedagogical or social constraints of this alter-
native. Taking this path presupposes a capability for pretesting and
pre-evaluation that presents serious difficulties both intellectual and
operaticnal. It is in any case far from clear whether homogeneity in
some cluster of attributes is sufficient to guarantee homogeneity in
other perhaps equally important attributes.

Another approach to dealing with diversity of learning styie would
be to encourage d1vers1fy of teaching style and learner choice. If styles
go with particular courses, no one would be learning or happy all the time,
but neither would anyone be not learning or unhaﬁpy all the time. In a
more elaborate vein, the Carnegie Commission cites a document from a
Dartmouth physics course which "also advises students that another physics

course, 'with more nearly equivalent content' than in previous years,

* Richard Hooper, "A Framework for Studying Instructional Techﬁology“
in Sidney Tickton (Editor) To Improve Learning, Volume III, R. R.
Bowker, New York, 1971, p. 14Z.
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would be taught in the conventional lecture mode simultaneously by another
professor. 'If ... you decide that if [Physics 13] isn't for you, you
may transfer to Physics 3 ...'".* As Hooper points out, these two extreme
approaches only suggest a continuum of possible strategies.

The practical consequences of diversity have been discussed &

length in Run, Computer, Run** Factors entering in the balance between

tailoring and mass production are described in "Will Information Tech-

nologies Help Learning?".

* The Carnegie Commission on Higher Education The Fourth Revolution:
Instructional Technology in Higher Education, McGraw-Hi1T, Hightstown,
New Jersey, 19/2. :

** Anthony G. Oettinger, Sema Marks, Run, Computer, Run: The Mythology of
Q@ 'ducational Innovation, Harvard University Press, Cambridge, Mass., 1969.
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3. SOFTWARE AND HARDWARE:

A. Conventional Services

Harvard's libraries provided the basic support for usage of books
and periodicals in Natural Sciences 130. The menu of books reproduced
on pages 11-17 of Appendix II and the 1ist of articles on pages 18-20
of that Appendix served students as entry points into readings likely

to be of use to them during the course.

B. Reprint Services

When the course was initially planned in i970 there was no text-
book or monograph source of germane scientific and technological infor-
mation suitable for the predominantly lay student body of the course.

Over the years, however, many germane articles have appeared in

the Scientific American. While W. H. Freeman and Co. occasionally pullishes

books of collected Scientific American articles on specific subjects,

no suitable collection appeared until the publication of the September
1972 issue on communications and then of a book with the same content.

We chose to rely heavily on Scientific American materials because

they provided an appropriate scope of subject matter under an editoria]
policy intended to produce authoritative articles understandable to a
literate audience of non-specialists. Anyone who has contributed to

the Scientific American will appreciate the unustal care taken by the

editorial staff and the unusual pressures put on authors toward meeting
that goal with respect to both text and illustrations. That the editorial
objective is not primarily instructional in the classical textbook sense

is all the more noteworthy.




With the cooperation of the Scientific American, we established a

file of multiple reprints or xerox copies of potentially useful articles.
Articles from other sources and unpublished reports were subsequently
added to the collection. Appendix VIII reports some data on usage of
the file during the academic year 1970-71.

The file was created in the belief that exclusive reliance on
periodical collections would put an intolerable burden on the single
copies norn.ily kept by libraries. However, as shown in Appendix VIII,
only about half the students in the first year of the course used the
file. Reports in student diaries are <inadequate to tell us precisely

how many of the remaining students used the Scientific American in

libraries and how many did not. However, those reporting such use often
noted that libraries were open and accessible for many more hours than
the room where our file was kept. In the first year, security problems
kept us from keeping the room opened and unattended; in the second year,
students were given keys on request and, by the third year, the file

was kept with our video equipment in an area manned most of the time
between 9 and 5 on weekdays. The data in Appendix VIII give a mildly
interesting account of a portion of the reading habits of the students
using the file.

As noted in "Will Information Technologies Help Learning?" the
use of non-textbook print materials is rapidly growing in all colleges
to the dismay of textbook publishers. While libraries are not well
equipped to deal with this kind of material our experience suggests that
ad hoc alternatives run into financial/administrative problems of their

own. Library system problems remain as critical as any problems with
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more exotic technologies. However, the labor of experimenting with and
appropriately instrumenting various processes for access to library col-
lections seemed too onerous and too peripheral to justify more concen-

trated and better planned efforts beyond the first year.

C. Video Services

During the second and third years of the course the development
of videotape facilities was emphasized as means for hands-on experience
with some modern hardware and also to test our hypothesis that both the
"classical” view of instructional television @s embodied in educational
television broadcast stations or in the elaborate studio facilities
pioneered at such campuses as Pennsylvania State University) and the
high cost and closed-shop professionalism associated with this tradition
might be usefully challenged through deployment of emerging half-inch
and one-inch videotape technology.

We therefore sought to explore what could be done, how and with
what quality by making relatively inexpensive equipment easily accessible
to both staff and students but without investment in elaborate studio
facilities.

Staff video products are listed in Appendix I-A. In the preceding
section, students mentioned both boredom and enthusiasm about a tape
the staff made to illustrate the path of a telephone call from a speaker
to a hearer. A Tive tour might have been better but it was impractical
because of the large number of students involved and of concerns over
Central Office security. This tape illustrates the use of video materials
as surrogates for field observation, a use that is increasingly widespread,

most notably -- in a professional BBC context -- in connection with the
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Open University in Great Britain. The "telephone" tape was made without
formal script and shot in four hours, two of which were wasted because
improper tape threading had lost us most of the material shot on the
first try.

Appendix XI-A is a brief account of a more elaborate attempt at
computer-aided production of materials suitable for use in mathematical
instruction. This material was prepared as the culmination of an earlier
line of technological investigation that ended in the early stages of
the present project.

THE BRAIN, the on-line videographic computer system developed in
the earlier project, was still in operation during the first year of
Natural Sciences 130. Plans were therefore made to use it in a demon-
stration of Fourier analysis and synthesis for a lecture on basic prin-
ciples of voice communications. Although a live demonstration over a
two-way cable hook-up might have been a suitable alternative for the
first year, the anticipated demise of the system prompted us to make a
tape useable in subsequent years.

Appendix XI-B gives an account of the preparation of “Synthesis
of a Sawtooth". Those interested in a more detailed analysis of the
merits and demerits of this particular technique may wish to compare
the accounts in Appendices XI-A and XI-B with the account of several
different experiments using the same technology given by Hepner in
his doctoral thesis cited in Appendix I-A.

The production of a more elaborately planned and executed tape
on hermit crab communication is described in Appendix IX-C. While the
telephone exchange tape was not edited at all and "Synthesis of a Saw-

tooth" was edited as a computer program prior to shooting, the crab

Q
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tape was edited by the relatively primitive means available in half-inch
and one-inch equipment. Editing was essential in this case: the tape

was intended to illustrate in a compact way phenomena that could be ob-
served in the laboratory or in the field only in much more time than

could be spent on the matter in a survey course. The techniques developed
by trial and error to cope with editing in "amateur" technology are des-
cribed in Appendix IX-B.

By the summer of 1972 our course staff had acquired sufficient
confidence to make field recordings at a five day conference on tele-
communications and public policy. Two-camera techniques were used with
results more interesting but no more expensive to shoot than one camera
talking-head products. Excerpts from this material, listed on page 1
of Appendix II, were used both in class and as reference material by
students in the 1972-73 edition of the course.

Discussions of instructional television production in the 1iterature*
tend to stress the use of facilities based on capital investments of
$100,000 and up with insufficient emphasis on informal facilities costing
$10,000 to $50,000 that can be assembled with half-inch or one-inch equip-
ment. While the Carnegie Commission report cites one claim that "a
simple television lecture can be produced for as little as $50 an hour
(page 95) - presumably by pointing a camera at a talking head -- others
estimate $3,000, $6,000, $30,000 and up for producing one hour's worth

of instructional television.

* e.9., in To Improve Learning, Report by the Commission on Instructional
Technology, in the report of the Committee on Telecommunications of the
National Academy of Engineering entitled Communications Technology for
Urban_Improvement and in the Carnegie Commission on Higher Education’s
report The Fourth Revolution: Instructional Technology in Higher Education.
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Our own experience supports the notion that the new half-inch and
one-inch videotape technology together with super 8 mm and 16 mm film tech-
nology and incipient couplings of film and videotape technology provide a
much richer spectrum of alternatives than hitherto noted in most dis-
cussions of motion picture materials for instruction. In terms of the
range of possible capital investment, the range from amateur to professional
status of production staff, the quality of materials, the intended scope
of the audience, ephemerality or durability of materials, the options available
now much more nearly approximate those now customary in writing technology.
The scrawled note on the blackboard, the informally reproduced lecture
notes circulated within a class or to colleagues in other classes or
other institutions, the unpublished report literature, the stringently
refereed and edited journal literature, textbooks, monographs, etc.
illustrate the richness and variety available in writing media. Adherence
to the one-professional-way of doing things in motion pictures no longer
seems tenable. There is much fertile ground to be cultivated between the
extremes of video-freak exhibitionism or aimless camera pointing for
vague quasi-therapeutic or quasi-pedagogical purposes and professional
productions costing many thousands of dollars per hour.

In order to stabilize the administration of video resources
within our course and to lay the foundation for institutionalizing the
experimental services developed in connection with the course, the
process of proposing and evaluating videotape projects was formalized.
Appendix IX-E shows forms developed for these purposes. The filled-out

forms reproduced in Appendix X represent a sampling from our files.




D. Institutionalization

Appendix XI presents a series of vignettes illustrating several
aspects of the institutionalization of videotape, broadband cable and
conventional audiovisual technology within Harvard University. These
are offered as additions to the scanty case literature on the subject.

No attempt is made to interpret these vignettes within a broader analysis
of institutional change, the sociology of organizations, etc. The story,

in any case, is far from ended.
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4. REMARKS AND RECOMMENDATIONS

Analysis of the three year record of Natural Sciences 130 rein-
forces certain themes developed in "Will Information Technologies Help
Learning?" on the basis of the first year's record, the ongoing second
year and the literature cited in that article:

1. The significance of diversity of learners, though vaunted in
much of the literature, nonetheless is generally underestimated. In par-
ticular, the averaging out of differences significant to individuals may
lead to no-significant-difference findings no matter how trivial or con-
sequential effects on individuals might be in the laboratory or in the
field. Moreover, our diary and student evaluation data reveal a wide
variety of very significant impacts difficult, however, to correlate
with or relate causally to "inputs".

2. Coming to terms with diversity raises issues that necessarily
dominate pedagogical factors in educational policy making. There is, first
of all, the question of balance between diversity ' -- the First Amend-
ment tradition of the free marketplace of ideas -- and uniformity -- the
state's concern for the socializing role of ideas. A consequent tension
exists between the necessarily higher cost of tailoring learning goals,
devices or processes to the individual and the economies of scale en-
suing from adopting uniform goals, mass producing devices, standardizing
processes and grouping learners.

Any attempt to serve diversity and efficiency by prior selection
and optimal matching of learners, goals, processes etc. runs into our
profound ignorance of how such matching might be done -- assuming that

it is possible at all -~ except in the clearest and simplest of circum-

stances and then only in the laboratory.
Q
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Our experience supports earlier observations that the alternative
of leaving details of matching, even of matching to resources, to some
market-1ike mechanism puts a severe strain on prevalent administrative
processes. The vicissitudes to be met in mixed strategies are evident.

Is there any merit in continuing or replicating expariments like
that reported here? We think the answer is a qualified "yes", with em-
phasis on the qualifications.

One important qualification follows from the following observation
by Rothkopf:*

“"The records which schools usually keep of their deeds and
thejr accomplishments are not well suited for the scientific
analysis of teaching and the application of past experience
to the future conduct of instruction. Records of instruc-
tional transactions as well as observations on students are
incomplete and episodic and the interval between repeated
presentation of a course may be weeks, months, and even years.
Even if reasonable observations had been made it would not
be easy to infer prescription for future action from events
occurring so far apart in time without good records and con-
venient access to these. Furthermore, poor documentation in
schools coupled with undue dependence on immature theoretical
models has resulted in an overly abstract and arbitrary con-
ception of learning and teaching. Record-keeping systems for
schools such as course memories will tend to provide more
tangible and realistic portrayals of instruction that will
serve the researcher's intuition and provide practical aids
for improving and maintaining instructional quality. Careful
documentation of the instructional process over substantial
periods of time is clearly needed for scientific studies of
instruction and the rational management of courses."

Rothkopf goes on to describe what "course memories" should be

like and notes numerous conceptual and logistical problems attendant on

* Ernst Z. Rothkopf, "A Proposal for Documenting Teaching Enterprises:
Institutional Memories for Courses to Foster the Growth of Instruc-
tional Science and to Assure Instructional Quality", Unpublished
Report, Bell Laboratories, Murray Hil1l, New Jersey, 1972, pp. 1-2.
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their development, especially when dealing with "unstable instructional
systems such as lectures, casework and extemporaneous classroom discussion".

Conceptual difficulties can readily be imagined. The logistical
difficulties flow from the fact that, whatever the conceptual details,
gathering, updating and exploiting a course memory is a major and (if
it is to be useful at all) protracted undertaking. We have noted through-
out this report instances of our inability to cope with even a rudimentary
course memory within the confines of an isolated experiment.

The management of course memories, the instrumentation for measure-
ment and evaluation of benefits, the accounting necessary to track and
project costs, the coordination of conventional and specialized resources,
the diffusion and c;nsolidation of promising results from research to
development tq routine use, are all matters that can be dealt with effec-
tively at no less than an institutional scale. Numerous issues noted
in "Will Information Technologie; Help Learning?" transcend the insti-
tutional scale,

Yet we persist in "intervention experiments", to use a currently
fashionable phrase, that sail the seas alone. We fail to draw more than
lip-service conclusions from the repeated observation that the waves
swallow up these experiments as soon as heroic measures have grown tiresome
and new fads sweil elsewhere.

In preceding sections we noted the unfortunate absénce of various
baseline and comparative data, and also the fortunate coincidence between
certain needs of curs and certain purposes of the Office of Tests of our

Faculty of Arts and Sciences. In March, 1973, that office was absorbed

into a newly created Office of Instructional Research and Evaluation.
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{n announcing the new office, the president of the university described
it as intended to "assist the administration, departments, committees '
and houses in evaluating the effects of their educational programs".

He noted that "Universities have done very little to gain systematic
knowledge of the instructional and ethical impact of courses, coﬁcentra-
tions or liberal education in general, and this includes Harvard. My
hope is that research in these areas will give us data to know what
effect instructional practices can and do have on our students and to
give us a better way of making tough decisions about education."*

More such steps must be taken and orchestrated. The allocation
and management of every human and capital resource of an educational in-
stitution must be harmonized if worthwhile changes in instructional tech-
nology are to be identified and moved effectively from conception to
experiment to development to routine use. In addition, institutional
objectives can neither be framed coherently let alone attained without
close integration with developments in industry and with public policy on
such matters as copyright legislation, library management and finance,
cable television, etc.

Obvious as such remarks may seem, their implications do not appeaf
to have been taken explicitly into account in recommendations such as those
made by the Carnegie.Commission.** The following Carnegie recommendations,
however necessary their adoption might be, are neither entirely on the

mark nor Tikely to be sufficient in the light of our findings:

* Harvard University Gazette, Vol. 68, No. 24.-March 9, 1973.

** The Carnegie Commission on Higher Education, The Fourth Revolution:
Instructional Technology in Higher Education, McGraw HI1T, New York, 1972.
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"Recommendation 3: Institutions of higher education should
contribute to the advancement of instructional technology
not only by giving favorable consideration to expanding its
use, whenever such use is appropriate, but also by placing
responsibility for its introduction and utilization at the
highest possible level of academic administration.

Recommendation 6: By 1992, at least seven cooperative learning-
technology centers, voluntarily organized on a regional basis
by participating higher educational institutions and systems
should be established for the purpose of sharing costs and
facilities for the accelerated development and utilization of
instructional technology in higher education.
Recommendation 15: An independent commission, supported either
by an appropriate agency of the United States Department of
Health, Education and Welfare or by one or more private founda-
tions should be created to make assessments of the instructional
effectiveness and cost benefits of currently available instruc-
tional technology. Findings of the commission should be pub-
lished and appropriately disseminated for the advice of insti-
tutions of higher education, such cooperative learning-technology
centers as may be established, and governments and foundations
supporting the advancement of instructional technology.
The text leading up to Recommendation 3 does speak of "mobilizing
their institution's total instructional resources" (p. 50) but does not
call attention to the need to:

1. Develop accounting procedures capable of providing baseline
costs for current procedures in a manner useful for projections and for
eventual comparison w{th changed practices;

2. Provide a realistic managerial and structural context as,
for example, by 1ntfoducing market-1ike procedures to help in measuring
and allocating the use of instructional resoufces;

3. Provide for the development of "course memory" procedures
that might permit longitudinal measuremehts and cross-comparisons of

effectiveness.

Meeting these needs for a single course is economically impractical.

Elii(ﬁ further implication is therefore a commitment to experimentation on a
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large scale if at all. The alternative is a more informal laissez-faire
or Darwinian outlook. The middle ground of formal small-scale experiments
seems untenable.

The cooperative learning centers envisaged in Recommendation 6
are to give "participating institutions the benefits of spreading costs
of constructing and acquiring expensive mediaware and facilities among
many users" (p. 53). They should identify, produce and distribute already
developed teaching and learning materials, make available centralized
computing, information and large-scale production facilities; be regional
clearinghouses; provide professional expertise; and "serve as another
link between faculty members who have developed promising instructional
materials and government, foundations and industry" (p. 56).

The emphasis on materials and services does not sufficiently
stress the likelihood that the most significant problems and also the
greatest opportunities in exploiting instructional technologies will
have an economic, managerial and structural f]avor. The procedures out-
lined respecting Recommendation 3 "are of equal importance, on an
inter-institutional scale, to learning-technology centers. Support to
participating institutions in developing suitable instrumentation for
cost and benefit measurements, distillation of common elements of managerial
issues, aggregation of market demands vis-a-vis industry, etc. deserve -
greater emphasis.

In the absence of such procedures, experiments conducted within
the framework envisaged by the Carnegie Commission ére likely to con-
tinue as fragmented, as incoherent and as difficult to interpret as at presen

The "assessments of the instructional effectiveness and cost benefits



of currently available instructional technology" envisaged in Recommen-
dation 15 now have little scientific to go on. Expressions

of administrative or political will are not likely to stand on a

stroncer scientific foundation in the future nor is it likely that there
will be an improvement in our scientific understanding of how better to
adapt institutional structures to desired ends unless future experimen-
tation is carried out with greater coherence, on at least an institutional
scale and with extensive instrumentation that reaches not only into
conventional measurements of learning but at least into economic, managerial
and siructural effects as well. Quite possibly even then and certainly
otherwise, the trappings of science risk impeding the practice of art

and engineering and blurring lay judgments on the critical balance

between diversity and uniformity.

Anthony G. Oettinger

AGO:cmb
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Oettinger, A. G. and N. Zapol, "Will Information Technologies Help Learning?“
Teachers College Record, Vol. 74, No. 1, September 1972, pp. 5-54;

also in Kaysen, C. (editor) Content and Context: Essays on

College Education, McGraw-Hill, New York (in press).

Hepner, M. P., Technology and the Hidden Curriculum, Doctoral Thesis,
Harvard University, Graduate School of Arts and Sciences, May 1972.

Zellweger, A. G., An Investigation of Some Critical Factors in Educational

Technology, Doctoral Thesis, Harvard University, Graduate School of
Arts and Sciences, April 1971.

DesMaisons, R. E., M. P. Hepner, R. J. Dirkman, "THE BRAIN System" 1in

Computers in Undergraduate Science Education, Commission on College

Physics, College Park, Maryland, 1971, pp. 121-135.

Oettinger, A. G., "How to Make Dreams Come True", 1n Computers in Under-

graduate Science Education, College Park, Maryland, 1971, pp. 435-444,
DesMaisons, R. E., "On-Line Videographic Output", UAIDE Proceedings, No. 9,

~Miami Beach, Florida, October 1970, pp. 379-380.

Rosenbaum, S. M., Computer Simulation for High School Students, Doctoral

Thesis, Harvard University, Graduate Schoo! of Education, July 1970.
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Videotapes Made for NS 130

Hermit Crab Communication

Field and laboratory shots of hermit crabs. Illustrates leg raises,
etc., used as signalling devices by hermit crabs. Introduces information-
theoretic analysis of crab communication patterns and role of these patterns
in preserving the species. (Shown in '71, '72)

Computer Display of Hermit Crabs

Stylized computer-animated displays of signals shown in Hermit Crab
Communication. Originally made as back-up against failure of live computer
demonstration presented via video link. Since program no longer available,
now serves as sole source. (Shown in '71, '72)

A Walk Through the Telephone System

Il1lustrates path of a telephone call from sender to receiver through
a local electronic office (ESS-1), as surrogate for impractical field ob-
servation. Now suitable for coordination with articles in September 1972
Scientific American, especially those on "Communication Networks". (Shown
n ’ ’

Moments

Excerpts from tapes made by students in N.S. 130 in 1971-72. Illustrates
range of quality of amateur products, as comparable with distribution of quality
of written student papers. Half-inch and one-inch equipment used. (Shown in '72)

Fourier Synthesis

Computer-generated animated illustration of Fourier synthesis of
sawtooth wave. As substitute for live computer display, serves to introduce
concepts cf bandwidth, linearity, etc. (Shown in '70, ‘71, '72).

Interviews with Conductors

Adjunct to live lecture illustrating variations in expressive styles
of different conductors. (Shown in '72)

Computers - How They Work

Adjunct to live lecture on computer principles - back-up to live
teletype demonstration. (Shown in '72)

Institute on Telecommunications and Public Policy, Harvard University

Sessions of July 13-18, 1972 videotaped in their entirety. The
following segments used in N.S. 130:

Paul Klein, President, Computer Television, Inc.
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Peter Goldmark, President and Director of Research, Goldmark
Communications Corp.

Richard Hooper, Senior BBC TV Producer, Faculty of Educational
Studies, The Open University.

(Shown in '72)

Slide/Sound Presentation Made for N. S. 130, Introduction to Information

Theory - The Bit

A brief introduction to the bit as a measure of selection of one
from among 2" alternatives. (Shown in '72)

Qther

Display Formatting Techniques (Videotape and 16 mm film). I1lus-
tration of methods for formatting displays in THE BRAIN computer system and
the philosophy behind their design and implementation.

Communication Theory (16 mm film) Animation introducing concepts
of Shannon’s model of path from sender to receiver (Shown in '72).

Non-published Presentations at:

1. On-Line Users' Conference, University of California,
Los Angeles, 1970

2. Biology-Chemistry-Physics Workshop, University of North Carolina
at Greensboro, March, 1971.




APPENDIX I-B

Review
of

“Will Information Technologies Help Learning?"




Grqmmmﬂrﬁﬂmﬂ [Immr.‘[‘mﬁ alor

it 'Luduqlb
REVEMHS

Commentary on *‘Will Inforiation
Technologies Help Learning?"”
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By Anthony G. Oettinger and Nikki Zapol.
Teachers College Record, Fall, 1972,

Charles A. Wedemeyer

(The essay reviewed here was prepared for inclusion in a volume
on the undergraduate curriculum and instruction, edited by Carl|
Kaysen, to be published by the Carnegie Commission on Higher
Education and the McGraw Hill Book Company. The essay, as
reviewed, was published in the Teacher's College Record, Colum-
bia Unlversny, Falt, 1972. Anthony G. Oettinger and Nikki Zapol
are at Harvard Umversnty

This essay is a significant contribution to the literature on
technology in education, The piece brings together for critical
analysis almost all of the diverse and complex elements that
affect the adoption and ihe operation of Icarning systems that are
dependent upon technology for their effectiveness. The authors
of the cssay limit themselves (as indicated by their title) to
information technologies. This term seems to mean almost the
same thing as the ‘new educational technologies'” that “mediate”
between the learner and the materials for learning. Oettinger and
Zapo! presumably would also identify the tcacher as mediator
since the teacher stands between the learner and the materials of
instruction, whether the teacher is face-to-face or mediating for a
distant learner.

The aim of the essay is to clarify the impact of technolagy
on learning, and to iiluminate the forces that lie behind’
technological impact ‘‘so that informed citizens may participate
more fully in guiding the coherent evolution of the nation's
strategic resources for learnina.’’

The authors point out early in the essay that “There is
growing realization that it is hard to perceive learning needs
adequately, hard to assess the value of technology for learning,
and hard to deplny people, processes and tools effectively.” They
point out that the pace of decision-making is accelerating rapidly,
that decisions critical for Iearnmg resource development are being
made perhaps unwittingly in industrics (entertainment and
telecommunications primarily), and that the government regu-
latory agencics involved in such decisions are not those that have
a primary concern for learning. Hence the authors present a
compcllmg case, throughout the essay, for lar;,cr citizen participa-
tion in the dclcrmmahon of priority in the direction of
cducational development in the United States as a counter to the
present situation in which priority decisions are madc primarily
by those who have special interests outside education.

Broad Range of Topics

The essay treats in brief but satisfactory fashion a broad
range of related topics: Learning and the Media of Social
Memory, Technology and Evolution of the Universitics, Public

Charles A. Wedemeyer is The William H. Lighty Professor of
Education, University of Wisconsin-Extension, Madison.
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Aruitoxt provided by Eic:

Access to Distribution: The Postal Scrv:ce and CATV; Content
and Markets: Issues in Publishing; Access to Storage: The Library
Crisis; Personal Contributions to Memory: Rights and Limita-
tions; and Plracy and Fair Use: The Copying Technology and the
Law. The paper’s chief value is that it provides insights into ths
complex interrelationships of many factors working together to
determine the employment of technology for learning. To the
expcrlenced innovator in the field of educational technology,
there is nothing really new in the cssay. However, the orchestra-
tion of all of the elements that affect the adopllon of technology
in education is a significant contribution. To those whose
hostility or inertia to technology has kept them ignorant of what
is going on, the essay will be a sharp reminder of their obligation
to be more concerned. To all readers, the essay is a veritable gold
mine of ideas, information, examples muted wit, insight and
suggestion, The authors have piled observation upon observation
relentlessly to expose the present narrow, parochial and self-
serving bases for most decision-making with respect to the
development of a learning technology, and find in this wholly
inadequate developmental milieu the basis for their observation
that it is by no means self-evident that technology can serve
|earnmg at all,

It is |mportant that the reader perceive that Oettinger and
Zapol are not saying that technology could not serve learning, but
rather tnat the extraordinarily complex and diffused means for
decision-making in technology raise doubt that learning technolo-
gies of any great significance can properly develop. It seems clear
that Oettinger and Zapol have faith in the efficacy of learning
technologies for the solution of educational problems, and for the
trecing of the learner from the constraints of conventionat
cducation,

Counterproductive Elements

The dcbilitating clements that are counterproductive in
establishing and employing learning technologies are rooted in
areas outside the direct influence of teachers and learners: in an
economic situation which encourages go and no-go decisions an
the basis of competition for profit; in traditions of nongovern-
ment interference even in areas in which the public good
confronts the narrower objectives of business and industry; in the
lack of rationally developed federal policies for the development
of communication and infcrmation systems; in conflicting tradi-
tions and ideologies respecting the communication of information
and entertainment; in complex problems of storage, distribution
and retrieval of things and information; and in the impact of
technology itself on the industries and processes that supply
information to the American people. The scope of the essay is so
broad, and the authors juggle so many balls at one time, that the
reader will probably be dazzled,

The *‘vicious interdocking circles’ that the authors refer to
in their exposition of the complexities of decision-making in the
area of information technologies produce a familiar pattern of
lament: “For want of storage and distribution facilities, learners
will not be reathed; for want of learners, learning material will
not be produced or criticized; for want of high-quality learning
materials, learners will not learn; and, for lack of demand, storage
and distribution facilitics will not be established.” Substitute in
place of storage and distribution facilitics almost any of the other
problems itcrated by the authors, and a similar circular lament
can be constructed. These interlocking circles preclude entrance
of the educator with rational plans for the improvement of
learning, Forcclosed by tradition custom and governmental
process from entry into a cnculamy of cvents determined by
forces beyond his power to influence, the educator seems to be
powerless to affect the development of adequate technologies for
learning, It is this viewpoint that gives the essay its somewhat
negative tone regarding the ultimate contribution that informa-
tion technologics will make to learning,
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A Concept of Learning

Once of the continuing threads in the Octtinger-Zapol essay is
the authors' concept of learning itself, Readers from cither the
mechanistic or the organismic schools may be frustrated by the
vastness of the vacuum which surrounds the authors’ discussion
ot learning. Early in the essay, the authors point out that the
aweep of issues included would simply be unmuanageable if
wmething were not lett out. Nevertheless many readers, while
delighted with the sweep ol the essay, will note with some dismay
the lack of treatment in depth of subjects (like "learning”) that
may be more essential to the thesis of the essay than the authors
imply. '

The authors point out that they are emphasizing ''learning
based on symbolic information, hence on technologies serving as
vehicles tor linguistic or pictorial symbols, The world itself, the
people in it, and their symbolic records together embody the
social memory which is the foundation of learning.” The scope of
the cssay, thereflore, is restricted to those artifacts and institu-
tions “which embody and articulate the symbolic portion of this
social memory.” By learning, the authors mean “partaking of the
sacial memory,” something which the authors see as a continuing
act throughout life, and not at all restricted to the formal
education in which the person is a participant. It is clear that the
authors do not conceive of the social memory as being static and
fixed; indced, the authors are properly concerned with the
individual's rights and opportunities not only to draw from this
store of social memory but to contribute in an idiosyncratic way
to that store.

In abstracting the whole complex of learning into the
symbolic *partaking of the social memory,’ the authors have
sidestepped any direct nced to deal with the disparate elements
that make up learning. Hence we find almost no discussion of
familia’ topics such as meeting learner goals, equalizing opportu-
nity by breaking the space-time requirements characteristic of
conventional learning, motivation, relevance, new roles for
teachers, systems design in the development of mediated pro-
grams, market surveys for the location of learner populations,
budgeting for instructional and media/technology servicing, or
the conceptualizing of new instructional patterns and institutions.
All of these {and viiiers) are subsumed in order that the authors
may produce a grand sweep. It is no doubt inevitable that some
readers will feel that, in subsuming any element, the authors may
inadvertently have suppressed a vital factor.

A Different Cuiitext

While the experienced educational innovator and those who
work with the application of new technologies to education will
find all of the subject matter in the essay familiar, the context
which the authors provide is different, It is as though the authors
are viewing the struggle to improve learning from a geo-stationary
weather satellite. They note the swirls of movement and
counter-movement, the sharp confrontations of one front with
another, the interlocking pressure ridges that constitute the
structure for weather at any particular point. The analogy may be
apt; the grand sweep, the global view taken by the authors, yields
up to the reader an awesome complexity of force and counter-
force—more a picture of climate with respect to the introduction
and maintenance of technologies for learning than the details of
the specific environment faced by individual actors in the drama
that unfolds. Hence the learner, the teacher, the parent, the
school administrator, the boards, commissions and agencies of
which we normally think in assessing the direction and control of
the educational enterprise are not visible here. Indeed, from this
viewpoint the reader perceives that the central actors (learner,
teacher, parent, etc.) may be the pawns of larger forces, outside
the concerns of education, which are responsible for many of the
irrational constraints which inhibit orderly educational develop-
meht. A feaction of something like helpless outrage may suffuse
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the concerned reader as he senses the degree to which he may
cut off from mecaningful impact on forces which deterin
educational direction,

“No-Significant-Difference” Syndrome

In their discussion of the no-significant-difierence syndro
the authors make a number of observations which are useful &
important, They point out that the no-significant-differe
findings “confirm the limitations of formal rescarch on learn
rather than deny the impact of technology on learning.” They
aware that significant differences are yielded in different
proaches, in outcomes or correlates of learning other than the
measured by conventional test instruments. They quite prop
point out that the no-significant-difference syndrome ha
positive consequence: that "learning is largely independent of
detail of means, hence the issucs of technology and policy on
one hand and of lecarning mecthod and content on the other
essentially indcpendent,” The no-significant-difference findi
imply wide-open alternatives to conventional schooling for
achievement of important educational goals. It is regrettable t
the authors werc not able to pursue further their other
exczllent discussion. The importance of the no-significant-dif
ence findings to long-hcld objectives for the equalization
educational opportunities for all persons, which can now
achieved through the use of technology in education, ne
specific follow-up. The follow-up, however, will have to
supplied by the reader himself.

Another possibility which arises from the authors’ treat
of the no-significant-difference syndrome is that the research
be right after all. It is hard for educators who feel person
identified with the particular method or approach which they
and find comfort in to perceive that the particular metho
approach might not actually make any difference in term
measured learnings. This seems so monstrous a suggestion th
is dismissed as evidence of poor research, poor instruments
inadequate methodology. The possibility rarely occurs to any
that perhaps the research is right, and that maybe it doesa't re
make any difference how the learner is taught.

While such a possibility seems to denigrate the import
of the teacher's methodology, it also implies an elevation of
learner to the central point in the teachingearning pro
something which progressive theories of education have |
demanded. What if, for example, the computer known as
human brain is so sensitive, so adaptable, so vast in its capacit
cope and adapt to the problems of the individual, that it
“learn” with relatively the same efficiency from almost
method or approach? If this is true, then a number of mysti
about teaching and learning must fali. The authors do
follow-up their discussion on no-significant-difference to sp
late regarding the impact of such a proposition.

A Viable Economy for Educational Technology

In their treatment of the forces and counter-forces lar
outside the domain of the educational actors the authors
have overlooked another significant factor in the creatio
educational markets, a viable economy for educational tec
ogy and the solution of storage and dissemination preb!
Market, economics, storage and dissemination are considere
the authors from the point of view of a social model which
an active role to persons outside education and forces a rea
role upon those concerned with and inside education. Howev
the full import of the meaning of the no-significant-differ
syndrome is in the direction hypothesized, and if the educati
segment of society were to perceive this implication, then
social model might be affected significantly enough to pr
educators an active role in bringing about sweeping change i
employment of technology. Obviously this is purely specul
and the authors contined themselves to pragmatic observatio
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¢ social model as it operates without a significant input from
ucators,

Quite rightly the authors point out that the content of
rning doesn’t necessarily determine the choice that teachers
ke between available media. Inasmuch as learning research
o-significant-difference syndrome) doesn’t either, the authors
ggest that we must look for more fundamental factors which
uld enable public policy to seize contro! over the direction in
ich technology is developed with respect to education and
rning. The factors which the authors suggest ‘‘derive from the
ed to balance preference for economy against individual choice
d related issues of control over media for learning.” We then
nfront the familiar questions: Who is to have access? Who is to
ntrol? What will the cost be to users {learners)? Who will bear
e cost? These are the major policy issues, the authors point out,
at will very’likely be resoived by forces outside education and
blic policy—the entertainment industry, the information tech-
logy industry, the public regulatory bodies which do not have a
ponsibility for education although they shape the climate and
vironment for the development of technologies which have
evance to learning, and the political process which is responsive
special interests.

New Climate for Learning?

The issues so neatly categorized are primarily philosophical
ues. The pragmatic approach that the authors have used
cludes consideration of the possibilities of philosophical change
tzrmining a new climate or environment for learning. Yet in the
st several years we have witnessed some sweeping changes in
blic policy which resulted from a ground swell of philosophica!
ange with respect to certain problems. Could this happen with
spect 1o -technology in education? The authors do not address
e question directly, We can applaud their hope that we can
ep strategy and discussion-making out of the hands of
f-serving interests so that learning policy can be determined in
¢ public interest, They may be right that the teacher, learner
d pdrent do not have a central role in our process for
veloping learning priorities and strategies.

The authors point out that the Open University of Great
itain has feasibility because it is grafted onto the facilities of
¢ BBC and the post office, making it possible for the Open
iversity to achieve a viable scale of operations—although
e-third of the Open University budget does go to the BBC. The
pen University is not getting a free ride, In the process of
veloping the British Open University, we sce an exampie of
hat happens when priority and strategy are placed in the hands

a responsible group not acting to protect sclf-interests. 1n
itain the government supports all of education, owns the BBC
d the post office, and can dea! with the means of learning apart
om matters of content and the special interests of suppliers of
chnology. 1t would have been uscful to have a fuller explana-
on of the Open University situation so that the reader
familiar with Dr, Walter Perry’s The Early Development of the

Ipen University, would perceive in what ways the arrangement
r the developments of the Open University fit the conditions
geested by the authors for bringing the control of the
evelopment of information technolegies, in this country, into
e area of public policy and concern.

The authors refer to Jack Arbolino’s proposed national
niversity, which would have the authority to grant degrees on
¢ submission of evidence of achievement from a diversity of
urces. The Minnesota Metro State College might well have been
ited as an example atrcady in operation and empowered to grant
egrees as indicated,

The discussion of “self discipline” as a requirement for
ccess in open education programs contrasts the Australian
utback with New York City or London, and raises the question
f whether people really can be isolated learners, and the number
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of learners there are who have the self discipline required for
learning in an open education system, The authors suggest that
open cducation appeals to a fiirly narrow range of learners, and
imply that tefecommunications may not be able to complement
or replace the normal face-to-face interactions which are found in
conventional schools. The lack of a large clientele would make it
difficult to achicve an economically attractive base for innovative
and alternative approaches to education, To this reader the
reference to face-to-face interactions above scems naive; “face-to-
face” hardly exists anymore in the conventional undergraduate
university, and has been identified by dissident learners as one of
the growing problems of conventional education.

The Telecommunications Technologies

The authors make no reference to the pilot tests which
proceeded the establishment of the Open University in Britain
and elsewhere, and to the primary literature of the experimental
period. Nor do they refer to the very considerable literature in
this country and elsewhere which indicates that there are
independent, distant learners in fairly substantial numbers
throughout society, and that perhaps the reason that independent
study systems (such as correspondence study) have heretofore
dealt with a relatively small proportion of learners is not that the
learners lack self discipline but that the media used (in this case
printed and written materials) screen out only that portion of the
population which is print- and writing-oriented, tf this is so, then
the role of the telecommunications technologies in learning is
much larger, and significantly different from, that ordinarily
perceived for it. There seems to be ample evidence that
telecommunications technologies linked with print and writing
technologies can quite successfully compensate for the lack of
face-to-face relationship that characterizes much of conventional
education,

The authors point out that “Telecommunications offers an
alternative to physical transportation of people or symbalic
vehicles,” but they point out that presently the most significant
means of bringing the store to the lcarner are radio and television,
because CATV is still in its infancy and the telephonce has had
littte impact. As generalizations these statements are true, but it
ought to be noted that there is substantial use of the telephone in
certain projects of great promise. For example, the Educational
Telephone Network of the University of Wisconsin-Extension in
1971-72 served nearly 20,000 students registered for course work
via the telephone, This is not an insignificant number; in fact, it
begins to approach the aggregation level or critical mass require-
ments of, for example, the Open University of Great Britain.

A Complex Problem

How technology can help learning turns out, in the
Oettinger-Zapol essay, to be a far more complex problem than
most persons reailize. The authors have clearly indicated that,
only with unfettered and economical access to the means for
distributing information, can public and private patterns of
mediating learning evolve. Otherwise, the potential of technology
helping learning in a democratic socicty is doubtful,

The essay is salutary in that the authors have clearly
demonstrated that the onus for 2 lagging use of technology in
cducation in the U.S.A. is not solely the intransigence of
educators, but is primarily the result of archaic traditions and
regulations which tend to perceive the public good in terms of
properly rights over other considerations,

Experienced innovators in instructional telecommunications
will breathe o hearty “amen®’ to the statement, “The public need
for access to telecommunications for learning is too important to
be left caught in the glacial inertia ol established educational
institutions, the opaque politics of common carrier regulation,
and the Irenzied commercialism ol the mass media tradition,” 0
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SYNOPSIS

This dissertation develops a coherent framework from which
to examine the effectiveness of educational technology. The frame-
work consists of a theoretical mode: of (1) interrelationships be-
tween institutional variables and student learning, and (2) the
role of educational technology in shaping the nature of these re-
lationships.

Chapter II examines various existing conceptual models of
learning and proposes an original model: the hidden curriculum
model. The latter relates various roles and procedures as embodied
in a schooling institution to the hidden curriculum or meaning that
a student derives from his school experience.

Chapter III analyzes several curriculum projects and finds
that they differ according to the roles and procedures that they try
to establish in relating students, teacher and information resources.
A curriculum, then, is a particular prescriptior of roles and pro-
cedures as embodied in a curriculum project. Chapter IV examines
the widely differing results of a single curriculum used in various
institutional settings. These results are accounted for in terms
of how the curricular roles and procedures fit into the other in-
stitutional roles gnd procedures,

Chapters V and VI consider educational technology. A tech-
nology, like a curriculum, is a particular prescription of roles
and procedures as embodied in devices or tools. Detailed, personal
accounts of successes and failures encountered frzn using a single
technology in several settings are once more explained by the hidden

curriculum model.




Chapter VII reviews and extends the implications of the

model for the possibilities and limitations of educational technology.
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CHAPTER VII

CONCLUSIONS

The explosion of educational innovation since the late 1950's
has failed to achieve even a fraction of its expectat%ons. New
curriculum projects have been designed and resources and devices
either created or adapted from existing ones to meet various
educational purposes. But even where the curriculum projects,
resources or devices have managed to survive in the schools the
results have been an overwhelming "no significant difference."

The question addressed in this thesis is why. The explanation we
have put forward emerges from our analysis of relationships, not |
previously understood by the innovators, between classroom resources
and learning.

There is no straightforward, ore to one correspondence between
curriculum projects or resources and leaning. Simpie input~outpu€
relations do not hold. Learnirng gbes on in the student's mind; it
may be influenced by resources but in complex ways determined by
many factowrs of past and present experiences which shape each student's
mental map. We cannot look into students' minds, but we have singled
out for analysis these factors of the school institution which we
believe have a strong influence on a student's mental map. These
factors comprise what we have called the reward structure. Limiting
ourselves to intra-institutional factors was necessary for keeping
this discussion within reasonable 1imits and justifiable as long as
we remain conscious of the implications 6f this limitation for what

o “'e say about learning.
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The institutional reward structure is made up of tangible
rewards received by the student, attitudes communicated by teacher;
and administrators and relations sanctioned by the institution
among students and between students and adults. The reward
structure is shaped by particular roles, procedures and relation-
ships. We have limited the range of our discussion by analyzing
only a few of these shaping forces that seem most significant.

Those considered were: the four chief constraints common to almost
all schools; multiple pressures of the institution on students and
teachers alike; and those roles, procedures and relatéons that
produce a sensation of conflict and dissonance in siudents and/or
teachers.

An institution or a classroom in an institution can be seen
as a bundle of roles, procedures and relationships. Learning can
be seen as the adaptation to this environment with its demands
and rewards. Educational critics such as Holt, Dennison, Friedenberg,
Goodman, et al. have long emphasized the importance of the school

~ environment and singled out for blame aspects of the reward structure
such as certain tangible rewards, or particular kinds of student
interpersonal relations, etc. Unfortunately, by not proposing
any coherent picture of the interrelationships of such procedures,
roles, attitudes and relations, as in an overall reward structure,
they have greatly reduced the effectiveness of their arguments.
Noticeably absent from their considerations has been a recognition
of the influence on these roles and proceduréé coming from the
primary focus for innovation in the schools: curriculum projects and

educatfoiial resources.
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Just as unfortunately, curriculum reformers and educational
designers have had little concern for even isolated features of the
reward structure, let alone a coherent picture. Their efforts have
been toward bringing to the schools a new method or procedure or,
more often, an updated subject matter or a new resource simply for
its own sake; i.e., as an input.

Once again, an institution or a classroom in an institution
can be seen as a bundle of roles, procedures and relationships.
Technology (or equivalently curriculum) embodies some of these roles,
procedures and relationships. It is a falacy to think of resources
as inputs capable, in and of themselves, of effecting particular
educational outcomes. Every resource in a school is a part of a
technology. Every technology in a school that is embodied in a
resource is but one small part of the total institutional set of
roles, procedures and relations.

The main thrust.of this thesis is that to understand technology
in terms of effects on learning, one must understand the place of
the technology in the total reward structure cf roles, procedures and
relations. We have seen in the case of my own experiment that a single
téchnology based on a single resource achieved excellent results in
two settings but failed outright in another. Such results are in-
explicable in terms of an input model of -the impact of technelogy
on learning. With the hidden cirriculum model, a consistent and
illuminating analysis obtains.

Our evidence suggests that a new resource will be used in the

classroom if the resulting technology is ccnsonant with existira

roles and procedures, or can be reshaped {or distorted) until 1% is
Q
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consonant. A technology that is dissonant and rigidly resistant
to change is very 1ikely to be abandoned. But to develop a tech-
nology that is consonant with classroom procedures is a difficult
undertaking. For example, the many months of planning for the
brief and unsuccessful classroom use of the computer technology in
our experimental effort reported in Chapter VI reflects a large
expenditure of time, money and effort.

A recent unpublished report, prepared for the Commission
on Instructional Technology (Hooper, 135) surveying some of the
best known multi-media projects in this country stresses the need
for support from everyone in the institution, administratofs and |
faculty alike, just to overcome the inevitable and numerous
factors of dissonance arising from introducing something new.
Without such prior arrangements for supportive organization,
projects inevitably failed. Effort by a single individual is
enough only if it leads to support from the whole institution. And
in the end, as the Conmisssion report itself nicely confirms, with
suppoft aligned behind the technology to smooth its way by eliminat-
ing dissonance, but with the reward structure unchanged, the
result is “no significant difference."

If, with considerable effort, a technology is made consonant
with the existing institutional roles and procedures, our empirical
evidence suggests that the innovation will result in "no significant
difference" in learning achievement but also in a possible im-
provement in efficiency. This makes theoretical sense from our

hidden curriculum model: consonance between a technology and the
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reward structure implies that no significant change in the reward
structure will occur and therefore no significant change in learning.

Our evidence further suggests that improvements in learning
achievement are possible when the institutional reward structure is
altered. This was the case in the Army Special Training Units and
job training with employment opportunities. However, the role of
new technology for such changes was quite limited. Alterations of
the reward structure occurred primarily by changing institutional
roles, procedures and relations embodied elsewhere than in the new
resources or devices.

It follows that a new technology may have an impact on learn-
ing achievement when it accompanies appropriate changes in the reward
structure. Improvements may follow, but there is no guarantee:
there are too many factors outside the classroom, factors not con-
sidered in this thesis but very powerful in their effects, that
alsn influence the mental map of students.

Neglect of the role of extra-institutional factors points to
one limitation of our model. School is not the student's whole
world. Attitudes, relations, values and expectations of parents,
community, péers, etc., have shaped the student long before he ever
entered a school and continue to do so concurrent with his schooling.
It is conceivable, in many instances, that these forces outside the
school (and outside this analysis) may be so strong as to completely
outweigh anything that happens inside the school,

A second limitation of our model arises from not having con-

sidered individual variations among teachers. The individual
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teacher's personality, his or her interest in the students and
willingness to experiment and innovate may well account for the
successful use of a resource where an analysis of the interrelations
between the technology and normal roles and procedures of the in-
stitution would indicate dissonance and failure. In fact, a capable
teacher willing to compensate for poorly designed resources, em-
bodying nearly untenable roles, with his or her own time, money and
energy can do quite well - at a large personal expense. But our
concern is not with such anomalous accounts of successes attributable
to heroic indiQidual efforts. Such efforts, no matter how commendable,
represent too isolated a phenomenon to be counted on for any sustained
educational changes. When a reward structure is solidly embodied in
an institution, it is probable that the individual will give in before
the institution.

The reward structure, then, is basic to learning - a conclusion
that leaves very limited scope to educational reform through new re-
sources and devices. The question is, "is there any scope". My own
experiment indicates that there may be. Given the very different
reward structure of my individual work with THE BRAIN, as compared
to the classroom use, was my experience in }earning statistics
qualitatively different froh experience I would have had using tra-
ditional text books? I think so. I doubt if I would have made the
same discoveries in this setting without the computer technology or
its equivalent. The nature of the technology as embodied in the
computer resource was, I think, important for the learning that took

place. However, and this I must stress, the focus of curriculum
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reformers and innovators has been almost solely on the specification
of particular resources and devices for learning outcomes. Such
specification, without consideration of institutional reward struc-
tures, bears the mark of a shortsighted, input/output approach. THE
BRAIN technology was significant for me; but its significance was
determined by the whole institutional reward structure. And it is
the latter that severely limits the scope of technological change.

Where do we go from here? There is a serious theoretical
difficulty; namely, how to measure achievement over both short and
long terms. Standardized tests are highly controversial measures
of learning that takes place over relatively short periods of time.
There is no measure of the effects of long term adaptation of a
particular student to a particular reward structure. We have ob-
viously not solved this problem, but in a few areas of considerable
practical importance, we can sidestep it. We can identify dropouts
and determine illiteracy. And maybe this is a good place to focus
some attention: considering the recalcitrance of the dropout and
illiteracy problems, alterations in the institutional reward
structure that would improve these situations.may just prove to be
alterations that improve learning over the long term in other ways
as well,

Practically speaking, what can we do? A suggestion is that
energies and funds be diverted from invention of more curricula,
resources and devices to analyses, more likely to be profitable in
light of the approach in this thesis, of what we already have in

institutions. Every school already has curriculum projects and
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therefore curricula, resources and therefore technologies. Much of
the expense and effort in schools in trying to smooth the way for
innovations has been expended without any consideration for its
existing technologies. By analyzing the institution and its
curricula and technologies, we might discover what the working
reward structure (often well hidden behind administrator's rhetoric)
really is.

Revealing the reward structure could lead to possibly changing
it or, minimally, to reducing dissonances within it. If through such
an analysis, we came to better understand the nature of institutions
and technologies and also what it takes intellectually and emotionally
for students to take part in school institutions, then we would be
in a better position to explore the avenues that are really open

for change.
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Natural Sciences 130. Communication in Societies
Professors William H. Bossert and Anthony G. Oeltinger

An cxploration of the science and technology of communication among men,
animals, and nuachines, and of its effects on social organization. Human speech,
writing, and art and various examples of animal comsunication szrve to
introduce a scientific analysis of the fundamental characteristics of communi-
catica systems and of their role in organizing societies. Contemporary prob-
lemis attendant to the rapid spread of telecommunications and computers are
analyzed to shed light on the interactions between information processing
technolopgy and socicty. The course itself is an experiment in communication
through various ncw forms of educational technology.

Nose: Distinguished performance in this course is prerequisite to enrollment
in Natural Scicnces 131. Enrollment: Limited to 75.

Half course (fall term). Tu., Th., 2-3:30. 2069 (XVI, XVII)
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" COURSE APPLICATION

Natural Sciences 130

September 1972

Name Class !

Field of Concentration Sex

What made you come to this lecture today?

[ ] Course catalog [ ] Professor, lecturer, etc. ‘[ J You got swept
L ]A friend [ 1 Configuide up by the crowd

[ ] Other. Explain

Background

Number of years of science in high school. Of math in high school.
_____college college

May we look at your Harvard record to get a better profile?

Sketch any previous experience with videotape, audiotape, sound-slide,
lightshows, computers, film ....

Would you say that for the most part, your education has been traditional?
Experimental? Progressive? Liberal? or what have you?

Communication

On the spectrum between neo-Luddites and technology worshippers, where are you?
(If you dream of taking an axe to a computer, you're a n-L.)

Do you plan to take this course? Why or why not?
If you do, will you take it pass-fail or graded? Why?

For fun, do you want to define communication? Go ahead (or don't).
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Natural Sciences 130 (9/26/72)

Schedule - Fall 1972
Thurs. WHB AGO RL DP PB  NZ
X Course Introduction
Sept 28 X Shannon's Theory of Information ...
X ... applied to Hermit Crabs
Oct 5 X Non-verbal communication I
X The Scientific and Technological ...

Oct 12 X ' ... Foundation of Telecommunications

P ——————1 v e ¢

Pierce 110;

s ————— .. vl

X liemonstrations: Fundamentals of
Electrical Communications

Oct 19 X Introduction to Information Tech-
nologies and Public Policy

A Educational Technology in Developing Countrics

e ———
Oct 26 X Non-Verhal Communication - Music .dﬁfEEffil
X Non-Verbal Communication - II
Nov 2 X Broadcast and Cable Televisicn
X Cable Teievision Regulation - A Case Study
Nov 9 X Computers
X .Compufers
Nov 16 X ' Information Technology & Public Policy
X Information Technology & Public Policy
X ' Information Technology & Public Policy
Nov 30 X Animal Cemmunications - Richness & Variety
X Animal Comm. - Food Gathering by Aqts
Dec 7 X The Theater . Loe5~
GUEST Data Banks in a Free Society ...
Dec 14 GUEST ... Privacy and Due.Process
X Language and Linguistics

Q .
QER\Kjod: Jan. 4, 9, 11: Reserved for student project presentations.
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REQUIRED ASSIGNMENTS SCHEDULE

Goldmark Tape 5-Min Video Project Diaries
Tues. Thurs. |
4 Oct 5
5 Opt 10 Fri-Oct 13 KEEP
6 Oct 12 End of Video ue
Portapak Demon-
7 Oct 17 strations (You FIRST CONFERENCE ON THROUGHOU
Must have one :
8 Oct 19 Showing at 3:30pm to be able to PROJECT SELECTION SEMESTER
in Harvard Hall use the equip- : .
ment. ) NO LATER THAN
9 Oct 24 Showing at 3:30pm
in_Haryard Hall jﬂ October
10 Oct 26 Brief (1 typewritten
page critiqu? of [Based on
Goldmark due (one .
copy to section man, short, written
you hold one) project plan]
11 Oct 31 —
12 Nov 2 Written project plan
approved at conference
13 Nov 7 no later than
14 Nov 9 November 14
15 Nov 14
16 Nov 16 Showing in Harvard
Hall at 3:30 pm
17 Nov 21 Showing in Harvard
Hall at 3:30 pm
18 Nov 278 Bricf Critique Due
Emphasize reasons
for similarities or
differences with
first critique (1
copy to section man
you hold one)
19 Nov 30 Draft or
20 Dec 5 Equivalent

Dec. 19 5-Min
video tape due

no later than
December 12

FINAL DUE DATE:
Friday, JAN. 19, 1973

FRIDAY
January 1
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Natural Sciences 130

Fall 1972

Introduction

The staff of Nat Sci 130 hopes:

1. To create an atmosphere in which information, resources and
assistance are abundant and in which you have the liherty
(and the responsibility) to choose for yourself what you need
and how you will get it.

2. To introduce you to complements or alternatives to the written
term-paper; i.e., we recognize non-print media, as well as
print, as valid forms of expression.’

3. To encourage a relationship among staff and students which

recognizes that everyone has something to teach and something
to learn.

We particularly hope that you will supply free-form comments, criticisms
and suggestions as they occur to you. There is a mail slot for these in Cruft 112,
and we hope that you will use it. We assure you thal none of your ideas will be

swept under the rug, and ve will gladly duplicate them for distribution to the
entire class, if you wish. '

Course Requirements

ke
We believe that Nat Sci 130 is a small enough society to be able to work by
discussion and understanding, rather than fiat. If you are unsure about what you

should be duving, or whethgr what you're doing is worthwhiie, don't fret in silence -
come talk to one of us instead.

We see your work iii-ilie<course as being organized along the following lines:

1.
2.
3.
4.
5.

Term project

Diary

Five minute videotape (or alternatively, sound-slide or audiotape)
Mid-term exercise dealing with telecommunications and public policy
Course evaluation '
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The Project

One good way (not the unly way, obviously) to begin thinking about the term
project is to take a look at what the last two years' classes have produced.
There's a partial list of these posted on the bulletin board at Cruft 112. Many
of the projects were papers or reports on fieldwork, varying in length from a
few to tens of pages. We aim at high standards of scholarship and craftsmanship,
but we welcome diversity in length and subject matter in getting there. [n fact,
we encourage you to find alternative media suitable to the presentation of your
project -- many of the finest projects were done in videotape in the past. Mainly

ﬁ% we hope that you will feel free to choose a topic and method of presenting it that
fits your style.

~ Diary
We have received the same diversity in diaries as in projects. We do not

wish to prescribe what is required, because a diary is (and must be, if it is to
be valid) a personal document. On the other hand, the diaries are to assist you
and us in the evaluation of the course. We would therefore like the diaries to
give a record of your progress in Nat Sci 130; things which excite you, which
bore you; which aspects of the course you think are succeeding, which you think
are fail‘ng. In accordance with the intended use of the diaries, may we suggest
that Tt following be included in your diary entries?

reactions to lectures and lecturers

opinions on the way instructional media are used (computers, videotape,
slides, the classroom set-up, the lecture format).

progress of your work (notes on student-staff conferences, sections,
discussions with others in and out of the course.)

Five-Minute Videotape

One of the goals of Nat Sci 130 is to acquaint you with electrical and
mechanical communications devices, without overwhelming you with their complexity
The staff believes that hands-on experience is helpful toward this end. We would
like each one of‘you to become acquainted with a communications device: its
operations, its capabilities, its limitations. We've chosen videotape as the
principal device for several reasons:
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videotape involves the use of both audio and video channels

videotapc is casy
videotape is fun )
videotape builds strong bodies 12 ways

Once again, the nature of the product is left entirely to you. A1l we want
is some indication that you have become familiar with the techniques of making a
videotape. If you have a strong ideological aversion to videotape, or if you
2xhibit an allergic reaction, you may choose to make your presentation in a dif-
ferent medium, such as - -sound-slide or audiotape.

Course Evaluation

A brief evaluation of the course, and of your learning in the course, is
expected of each student. We think that this will help both you and us to
evaluate the term's work. This should be the final cntry in your diary.

Readings

We will try to explain, as fully as possible, what the planned use of a
particu]ék reading is. If the readings are to cover a lecturer's toric more
fully or from a different angle, but are not prerequisite to undérstanding the
lecture, we will say so. If you will most likely be hopelessly lost or wasting
your time if you come to class without having done the reading, we’ll say that,
too. The whole idea is to help you budget your time efficiently -- so that you can
select the readings you do with consideration of what vou want to get out of the course.

A menu of books for background reading will be issued shortly. The fellowing
three titles have been given to the Coop as required:

Brown, Les, Televi$ion: The Business Behind the Box, Harcourt Brace,
New York, 1971

Davidovits, Paul, Communication, Hoit, Rinehart aﬁd Winston, New York, 1972

Oettinger, Anthony G., Run, Computer, Run: The Mythology of Educational
Innovation, Cambridge, Mass., Harvard Univ. Press, 1969.

T:.e Brown and Oettinger books will be useful as background for the public
policy segments of the €oursé. The Davidovits book is a combination-of-general -
background and technical overview. It is well worth browsing through and using

as a reference. Skip over any parts that are too technical for you.-
Q
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Some materials, Tike the September 1972 issue of Scientific Amorican will
be distributed in class. Tu rover the cost of these materials a charge of less

than $10.00 vi11 be levied on every student hefore the cnd of the semester.

Sections

There will be no forinal section meetings. However, a staff member who is
not tie lecturer will be in Harvard 104 before each lecturce for informal dis-
cussions and reviews, The lecturer(s) will us ally be available in Harvard 104
after class for discussions, fielding questions not answered in class, etc. We
are also happy to help with any informal student discussion groups through"announce
ments, our presence (or absence), etc.

Student-Sxtaff Pairing

You will soon be randomly assigned to a staff member who will be your advisor.
He or she will confer with you regularly throughout the term, and be primarily re-
sponsible for observing, assisting, and evaluating your work for the course. You
are encouraged to seek the assistance of any staff member, however.

Evaluation Procedure

We- hope that the collective energies of the course will be directed toward
Tearning and interactions with other course members. We would like to minimize
the energy directed toward grades. For this reason, we strongly urge you to take
Nat Sci 130 on a pass-fail basis. (There are some catches, however. See handout
re: Pass-Fail.) We have designed an evaluation procedure which emphasizes learnin
As with every other aspect of the course, there is nothing sacred about our scheme.
Your comments are more than welcome; they are essential for the future developmen
of a process which is truly successful for both students and staff.

The evaluation procedure rests on the following philosophical assumptions:

1. The relationship between you and your staff advisor should be a
partnership in which comments and criticisms travel in both directions
and are not handed down from on high by the staff member.

o 2:-'3ddgﬁéﬁf byha éfaf% MEmBef Sﬁdﬁfd bé understoo& td_répreéeni thé-dpiHibn
of just one person. One way to gain this perspective is for you to seek
the opinions of other staff members and of your peers. '
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3. It is just as important for you to judge your cwn work as it is for
you to receive another opinion.

4., The staff won't force you to do anything. However, the less you work,
participate, and avail yourself of the staff's services, the less you
can expect the sympathy, respect and enthusiasm of the staff.

We encourage you to schedule a minimum series of individual student-staff
conferences according to the schedule which follows. UWe hope that you will also
schedule additional conferences with any staff member at any time.

First conference:

Second conference:

Third conference:

Final conference:

should be scheduled for mid-Getober, about the third week
of the course, when you and your staff advisor will together
map out the project, videotape, and diary, and discuss
available resoulrces.

Midway through the project to discuss progress, re-adjust
goals, and attempt to cope with any problems that have come up.

Scheduled shortly after the project due date, in late December.
Were project goals attained, surpassed, or missed? Why or why
not? What are the possibilities and avenues for further work
if you are interested? Was the chosen presentation medium -
the best. Should you make a class presentation?

Here the whole course will be discussed, your criticisms
solicited, and your overall work also discussed.

Grading is done in a joint staff session to insure uniform grading criteria.
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HARVARD UNIVERSITY

Natural Sciences 130

Fall 1972

cf: PASS/FAIL STATUS

We encourage pass/fail enrollment, but the game nust be played
as follows:

1. Students may elect to take Nat Sci 130 on a pass/fai] basis
or on a graded basis.

2. Any student who wishes to count Nat Sci 130 toward his basic
requirement in General Education mggg'take the course for a letter grade.
Courses taken on a pass/fail basis dq ﬁot fulfill the basic requirement
in General Education. '

3. A student who elects to take Nat Sci i30 on a pase/fail basis

must 1list it as such on his study card. - If not.so 1isted, the student

will be takihg it for a letter grade.




Natural SEiences 130
1972 - 1973
COMIMUNICATION IN SOCIETIES

A Menu of Books for Background Readitg

* Indicates books on reserve in Gordon McKay, Hilles and Lamont Libraries.

Aaronson and Osmond (eds.) Psychedelics: The Uses and Implications of
Hallucinogenic Drugs.

Allison, Graham T., Essence of Decision: Explaining The Cuban Missile Crisis,
Little, Brown and Co., Boston, 1971. .

Alsop, Stewart, The Center, Popular Library, New York, 1968 (Harper & Row pape.back).

Altick, R. A., The English Common Reader, Chicago, University of Chicago Press, 1957.

*Altman, Stuart (ed) Social Communication Among brimates.

Atkinson, R. C. and H. A, Wilson (eds.), Computer-Assisted Instruction: A Book
of Readings, Hew York, Academic Press, 1969.

Baer, Robert M., The Digital Villain: Hotes on the Numerology, Parapsychology
and letaphysics of the Computer, Addison-ilesliey, Reading, Mass. 1872.

Bagdikian, B. H., The Information Machines: Their Impact on lMen and the Media,
New York, Harper and Row, 1971. .
Barrouw, Erik, A History of Broadcasting in the United States:
Vol. 1, A Tower in Babel, (to 1933) 1966.
Vol. 2, The Golden Meb, (1933-1353) 1968.
Vol. 3, The Image Empire, (from 1953) 1970.
New York, Oxford.

Bartee, Fundamentals of Digital Computers, McGraw-Hill, 1971 or 2.

Barzun, Jacques, Science: The Glorious Entertainment.

B]um, Ronald (ed.), Computers in Underaraduate Science Education, College Park,
Maryland, Commission on College Physics, 1971,

Bobinski, G. S., Carnegie Libraries: Their History and Impact on American Pubiic
Library Development, Chicago, American Library Association, 1969.

'Bode Hendrik W., Synergy: Technical Integration and Technical Innovat1on 1n
- the-Bell -System,- Bell Laboratories, Murray Hill; New Jeraey, 1971¢ T

Boleslavsky, Richard, Acting: The First Six Lessons.

. * Borchardt, Kurt, Structure and Performance of the U.S. Communications Industry.
Boston, Mass., Division of Research, Harvard Business School, 1970.

wen, W. G., The Economics of the Major Private Uriversities, Berkeley, Calif.,
Elﬂl(; Carnegie Commission on Higher Education, 1968.
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Bretz, R., A Taxonomy of Communication Media, Educational Technology Publications,
Englewood Cliffs, New Jersey, 1971.

Brown, Les, Televi$ion: The Business Behind the Box, Harcourt Brace, New York, 1971.

Bruner, Jerome, S., Toward A Theory of Instruction, Cambridge, Mass., Harvard
University Press, 1966.

Brzezinski, Zbigniew, Between Two Ages - America's Role in the Technetronic Era,
Viking Press, New York, 1970. '

Bucher, Lloyd M. (Cmar.), with Rascovich, Mark, Bucher: My Story, Doubleday,
New York, 1970. :

Burling, Robbins, Man's Many Voice:, Holt, Rinehart, New York, 1970.

Callahan, R. E., Education and the Cult of Efficiency: A Study of the Social
Forces that have shaped the Administration of the Public Schools, University
of Chicago Press, paperback, p. 149,

Capranica, Robert R., The Evoked Vocal Response of the Builfrog.

Carnegie Comnission on Higher Education, The Fourth Revolution: Instructional
Technology in Higher Education, McGraw Hill, New York, 1972.

Carpenter, C. R. and Greenhill, L. P., Instructional Television Research,
Unjversity Park, Pa., Pennsylvania State University, 1958.

Carroll, John B., The Study of Language, Harvard Press, 1953

Chartrand, R. L., Janda, K., Hugo, M. (eds.) Information Support Program
Budgeting and the Congress.

Checkov, Michael, To The Actor: On the Technique of Acting.

v * Cherry, Colin, On Human Communication, Wiley, New York, 1957.

Cohen, Sidney, The Beyond Within.

* Commission on Instructional Technology, To Improve Learning, Vol. I, (parts I and II)

* " " " To Improve Learning, Vol. II (p. III and VI)
New York, P. R. Bowker Company, 1970.

Committee on Telecommunications, National Academy of Engineering, Communications
Technology for Urban Improvement, Report to the Department of Housing and
Urban Developmznt, Washingion, D. C., June 1971.

(oombs, Philip, The-World Educational Crisis, 1968.

Coulson (ed.) Programmed Learning and Computer-Based Instruction.
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*Davidovits, Paul, Communication, Holt, Rinehart and Winston, New York, 1972.

Downs, Anthony, Inside Bureaucracy, Little, Brc:n, Boston, 1967.

Dreyfus, Hubert L., What Computers Can't Do: A Critique of Artificial Reason,
Harper and Row, New York, 1972.

Enthoven, Alain C., and Smith, K. Wayne, How Much is Enough? Shaping the
Defense Program 1961-1969, Harper and Row, New York, 1971.

Escarpit, R., The Book Revalution, Unesco ublications Centier, New York, 1966.

Feigenbaum, E. A.,” and Feldman, J. (eds.) Computers and Thouoht, McGraw-Hill,
New York, 1963.

Fenichel, Robert R. and Joseph Weizenbaum, Computers and Computation - Readings
from "Scientific American", \l. H. Freeman and Company, San Francisco, 1971.

Fetter, William A., Computer Graphics in Communication, McGraw-Hil1l, 1965.

The Focal Encyclopedia of Film & Television Techniques, Hastings House, 1969.

Gibson, J. J., Perception of the Visual lorld.

Gilchrist, Bruce and Milton Yessel, Government Regulation of the Computer Industry,
' AFIPS Press, Montvale, New Jersey, 1572.

Goffman, Erving, Interaction Ritual

Goulden, J. C., Monopoly, New York, Focket Books Division o# Simon and Schuster,
Inc., 1970. (671-77195-7 095)

* Greenberger, Martin (ed), Computers, Cormunications and the Public Interest,
Baltimore, Johns Hopkins Press, 1971.

Gregory, R.L. Eye and Brain, McGraw-Hill, 1966
Griffith, Donald R., Listening in _the Dark.

Gruenberger, Fred, {ed.), Computers and communications - Toward a Computer Utility,
Prentice Hall, Englewood Cliffs, New Jersey, 1968.

Gruenberger, Fred, (ed.) Expanding Use of Computers in the 70's, Englewood
Cliffs, Mew Jersey, Prentice Hall, 1971.

Hamming, R.W., Computers and Society, McGraw-Hill, 1972

Harris, Seymour E., The Economics of Harvard

Hilgard, E. R. and Bower, G. H., Theories of Learning, (third edition), New_ York,
Appleton-Century-Crofts, 1966. _

Hinde, R. A. (ed.), Bird Vocalizations

Holtzman, Wayne H., Computer Assistec Instruction, Testing and Guidance,
New York, Harper and Row, 1970.

Q

Eligggch, I., Deschooling Society, New York, Harper and Row, 1971.
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Information Systems Panel of the Computer Science and Engineering Board, Libraries
and Information Technology: A National System Challenge, Washington, D. C.,
National Academy of Sciences, 1972.

Jacob, Francois, La Logique du Vivant, Gallimand, Paris, 1370.

Jacobson, Martin, Insect Sex Attractants

Jaffe, Joseph and Feldstein, Stanley, Rhythms of Dialogue, Academic Press,
New York, 1970.

Jurgen, R. K., "“Two-way Applications for Cable Television Systems in the '70's",
'1EEE Spectrum, November 1971, pp. 39-54.

Kahn, David, The Codebreakers, Macmillan, New York, 1967.

Kirkpatrick, Lyman B., Jr., The Real CIA, Macmillan, New York, 1968.

Klass, Philip J., Secret Seatries in Space, Random House, New York, 1971.
—

Langer, Suzanne, Philosophy in a New Key, Harvard Press, 1951 (many later
paperback reprintings).

Lanyon, W. E. and Tavolga, W. N. (ed.), Animal Sounds and Communication.

Lenneberg, Eric H., Biological FOundations of Language, Miley, New York, 1967.

Leonard, George, Education and Ecstasy.

Levin, R. E. {ed.) Computers in Instruction: Their Future for Higher Education,
Santa Monica, California, The Rand COrporation, R-718-NSF/CCOM/RC, 1971.

"Licklider, J.C.R., Libraries of the Future, MIT PRess, Cambridée, 1965.

Lincoln, Harry B., The Computer and Music, Cornell Univ. Press., 1970

Lindauer, Martin, Communication Among Social Bees, Harvard Press, Cambridge, 1961.

Loughary, Man-Machine Systems in Systems Education, Harper and Row, New York, 1966.

Machlup, Fritz, The Production and Distribution of Knowledge in the Unitcc . 23

Princeton, New Jersey, Princeton University Press, 1962.

Mansfield, Edwin, Technological Change: An Introduction to a Vital Area of
Modern Economics, W. W. Norton and Company, New York, 1971.

Margolin, Joseph B., and Misch, Marion R., Computers in the Classroom, New York,
Spartan Books, 1970.

Martin, James, Telecommuﬁications and the Computer, Prentice-Hall, Englewcod
Cliffs, New Jersey, 1969.
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Martin, James and Adrian R. D. Norman, The Computerized Society, Prentice hall, 1970.

Mathison, Stuart L., and Walker, Philip M., Computers and Telecommunications:
Issues in Public Policy, Englewood C1iffs, New Jersey, Prentice Hall, 1970.

Maurois, Andre, Illusions

Mayer, Martin, About Television, Harper and Row, New York, 1972.

McLuhan, Marshall, The Gutenberg Galaxy, University of Toronto Press, 1962.

Meadow, Charles T., Man-lfachine Comnunication, Wiley-Interscience, 1970.

Mesthene, Emmanuel G., Technological Change: Its iImpact on Man and Society,
Harvard Press, 1970.

Miller, George A., The Psycho]oqy'of Communication, Basic Books, New York, 1967.

Moles, C. F., Information Theory and Aesthetic Perception

Mumford, Lewis, The Myth of the Machine - The Pentagon of Power

National Academy of Sciences, Technology: Processes of Assessment and Choice,
for U. S. House of Representatives, Washington, D. C. July 1969.

Newman, Joseph (ed.) Wiring the World: The Explosion in Communication,
U.S. News & World Report, Washington, D. C., second printing, 1972.

Oettinger, Anthony G., Run, Computer, Run: The Mythology of Educational Innovéticn,
Cambridge, Mass. Harvard University Press, 1969.

OECD, The Conditic:z for Success in Technological Innovation, Organization for
Economic Cooperation and Development, Paris, 1973.

QECD, Information for a Changing Séciety: Some Policy Considerations, Organization
for Economic Cooperation and Development, Paris, 1971.

The Open University, BA Degree Handbook 1972, Oxley Press, London, 1971.
Pash, Col. Boris T., The Alsos Mission, Award Books, A504N, 1970.

Phillips, Mary Alice iiayer, CATV - A History of Community Antenna Television,
Northwestern University Press, Evanston, Illinois, 1972.

Pierce, John R., and Dav1d Edward, E., Jr., Man's World of Sound, Doub]eday,
New York, 1958.

Platt, John Rader, The Excitement of Science, Houghton Miff]in,jBoston; Mass, 1962.

‘Polanyi, Michael, Personal Knowledge: Towards a Post-Critical-Philosophy,
Harper Torchbooks, TB1158.

Ransom, Harry Howe, Central inte]]igence and National Security, Harvard Press, 1958.

, Harry Howe, The Intelligence &stab11shment Harvard Press, 1970
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Richards, I.A., Design for Escape: World Education Through Modern Media

Roeder, Kenneth D., Nerve Cells and Insect Behavior

Rosenberg, Nathan {ed.), The Economics of Technical Change, Penguin Books, London, 197

Rosenblith, Walter, A., (ed.), Sensory Communication.

Sackman, Harold, and Nie, Norman (eds) The Information Utility and Social Choice,
AFIPS Press, Montvale, New Jersey, 1970.

* Saettler, Paui, A History of Instructional Technology, New York, McGraw-Hill
Book Company, 1968. ‘

Salomon, Jean-Jacques, Science et Politique, Editions du Senil, Paris, 1970.

Salton, Gerard, Automatic Information Organization and Retrieval, McGraw-Hill,
New York, 1968.

Sammet, Jean E., Programming Languages: History and Fundamentals, ‘rentice Hall, 1969

Sass, M. A., and Wilkinson, W. D., {(eds.) Computer Augmentation of iuman Reasoning,
Washington, D. C., Spartan Books, 1965.

Scientific American bock: ' Information, ii. H. Freeman, San Francisco, 1966.

* Sebeok, Thomas A., (ed.) Animal Communication

* Shannon, Claude and Weaver, Warren, The Mathematical Theory of Communication,
University of I1linois Press, Urbana, 1949.

Simon, Herbert A., The Sciences of the Artificiai, i"iT Press. 10690,

Simon and Newell, Human Problem Solving.

* Skinner, B. F., The Technology of Teaching, New York, Appleton-Century-Croffé, 1968.

Sloan Commission, On the Cable: .The Television of Abundance, Report of the Sloan
Commission on Cable Communications, New York, McGraw-Hill, 1971.

Smith, Philip D., Jr., A Comparison of the Cognitive and Audio-Lingual Approaches
to Foreign Language Instruction, Philadelphia, Pa., The Center for
CUrriculum Development, Inc., 1970.

Smith, Ralph Lee, The Wired Nation, Harper Colophon Books, CN 243, New York, 1972.

Solzhenitsyn, Aleksandr 1., The First Circ]e,VHarpef and Row, 1968 (multiple
paperback printings by Bantam Books.)

Sommer, Robert, Personal Space

Suzuki, D. T., edited by Barret, William, Zen Buddhism

Q
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* Taviss, Irene, The Computer Impact, Englewood C1iffs, New Jersey, Prentice Hall,

Tavolga, William N. (ed.) Marine Bio-Acoustics

Taylor, Jeremy, The Science Lecture Room

Trotter, Bernard, Telcvision and Technology in Unjversity Teaching.

Unwin, D., (ed.) Media and Methods, McGraw-Hi1l, London, 1969.

Veysey, Lawrence R., The Emecrgence of the American University, Phoenix Books,
(Univ. of Chicago Press), 1970.

von Frisch, Karl, A Bio]bgist Remembers, Pergamon Press, London, 1967.

1970.

von Frisch, Karl, The Dance Language and Orientation of Bees, Harvard Press, 1967.

Vygotsky, Lev Senz2novich, Thought and Language, Wiley, New York, 1962.

Westin, Alan F., Information Techno]onv in a Democracy, Cambr1dge Mass. Harvard
University Press, 1971.

Westin, Alan, Privacy and Freedom, Anatheum, New York, 1967.

Westin, Alan, Science, Privacy and Freedom: Issues and Proposals for the 1970's,
Co]umb1a Law Review, voi. 66, Part 1 and 2, June and November 1966.

whorf, Benjamin L., edited by John B. Carrol, Language, Thought and Rea]1ty,
Wiley, New York, 1958.

Whyte, Launcelot (ed.), Aspects of Form.

Wiener, Norbert, Cytornetics, Wilev. New York, 1948.
Wiener, Norbert, The Human Use of Human Beings, Houghton Mifflin, Boston, 1650.

Wilensky, Harold L., Organizational Intelligence, Basic Books, New York, 1967.

Wohlstetter, Roberta, Pearl Harbor: Warning and Decision, Stanford University
Press, 1962.

Wright, R.H., The Science of.Smell

Young, J.Z., Doubt and Certainty in Scien;e
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Articles in file in Cruft 112

Agranoff, B.
Andrew, R.
Asch, S.
Attneave, F.

Bales, R.F.

Barron, F. et al

Bennet-Clark, H.C. and
Ewing, A.W.

Beranek, L.

Berlyne, D.E.

Bobeck, A.H. and Scovil, H.E.D.

Bonner, J.T.

Bonner, J.T.

Bower, T.G.R.

Broadbent, D.

Bullard, D. E.

Carr, A.

Casey, R-G. and Nagy, G-
Ceraso, J.

Coleman, A.D.

Crick, F.H.C.

David, E'E-, Jr.

Eccles, Sir J.
Eibl-eibesfeldt, I.
Esch, H.

Fantz, R.L.

Feder, H.S. and Spencer, A.E.
Fender, D-.H. .
Freedman, L.Z.

Gazzaniga, M.S.
Greenewalt, C.H.
Gregory, R.L.
Gregory, R.L.
Guhl, A-M.

Haber. R-.N.

Heath, F.G.

Heilmeier, G. H.

Henisch, H.K.

Hess,E.

Hess, E. _
Hittinger, W.C. and Sparks, M.
Hockett, C.D. : :
Holldober, B

Hubel, D.H.

O jitz, J. and Furth J.S.

ERIC - 3

wll Toxt Provided by ERIC 3 s

Memory and Protein Synthesis
Origins of Facial Expression
Opinions and Social Pressure
Multistability in Perception

How ?eople Interact in Conferences
Hullucinogenic Drugs

The Love Song of the Fruit Fly

Noise

Conflict and Arousal

Magnetic Bubbles

Hormones in Social Amobae and Mammals
How Slim¢ molds Communicsate

The Visual World of Infants

Attention and Perception of Speech

The Detection of Underground Explosions

Nevigation of the Green Turtle

Advances in Pattern Recognition

The Interference Theory of Forgetting
Along with the T:-ee R's -- Photography
Genetic Ui 7Y

The Reproduction of Sound

The Synapse
The Fighting Behavior of Animals
Evolution of Bee Language

The Origin of Form Perception
Télephone Switching

Control Mechanisms of the Eye
Truth Drugs

The Split Brain in Man

How Birds Sing

Social Tmplications of Intelligent Mach1nes
Visual Illusions

The Social Order of Chickens

Eidetic Images

Origins of the Binary Code

Liquid Crystal Display Devices
Amorphous Semi-Conductor Switching
Attitude and Pupii Size

"Imprinting” in a Natural Laboratory
Microelectronics _

The Origin of Speech

Communication Between Ants and Their Guests
The Visual Cortex of the Brain
Messenger RNA
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Michael, C.R.
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Miller, S.E.
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Neisser, U.
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Pennington, K.S.
Peterson, L.R.
Peterson, W.W.
Piaget, J.
Pierce, J.R.
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Pribram, K.H.
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Roeder, K.D.

Rosenbaum, R,
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Modern Cryptology

Tobtbkition in Visual Systoems

Cavle Yelevision

Avcinitectural Acoustics

Experiments vith Goggles
Bilingualism and Information Process
The Synthesis of DNA

The Language of the Bees
Doctor~-Patient Communication

Lightness and Retinex Theory

Labanotation

The Blind Lead the Blind

Computer A.t and Stereo Color Displays

Non-yerbal Discussion Using Music and
Kinetic Painting

Supernatural Seeing

Iuteractive, Dynamic, Computer Art

Reproductive Bchavior of Ring Doves

Information Storage and Retvieval

Functional Organization of the 3rain

What Do Bosscs Do?
Pulse Code Modulation
Information
Acoustical Holography

.Crime Deterrent Transponder System

tetinal Processing of Visual Images
Information and Mewory

The Magical Number Seven
Communication by Laser

Vision in Frogs

Territorial Markings by Rabbits

The Processis of Vision
Visual Search
Eye Movements and Visual Percpetion

Phosphenes

Advances in Holography

Short Term Memory

Error Correcting Codes

How Children Form Mathematical Concepts
Communication Sutellites

Transmission of Computer Data
Neurophysiology of Remembering

Magnetic Recording
Integrated Comptuer Memories
Vision and Touch -
Moths and Ultrasound
Secrets of the Little Blue Box
Auditory Localization
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Skinner, B.F.
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Fossil Bechavior

Pattern ..ccognition

The Schooling of Fishes
How to Teach Animals
Teaching Machines

Visual Isolation in Gulls
The Eye and the Brain
Computer Displays

Movements of the Eye

The Language of Birds

The Evolution of Behavior in Gulls
The Chemical Language of Fishes
Lightness and Retinex Theory
Hormones in Social Amobae and Mammals

Forgetting

The Ear
Dialects in the Language of the Bees
1.

-Eye and Camera

Typesetting '

Auditory Illusions and Confusions
The Social Life of Baboons

The Social Order of Turkeys

Recent Contributions to the Mathematical

Theory of Communication
Sound Communication in Honeybees
Pt.eromones
Lighting for Color Television
Population Control in Animals

Computer Programs for Translation

Zoom Lenses: A Close-up View
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Vidcotapes of the Telecommunicautions Conlerence
Summer 1972

LES DROWN, television and radio editor of Varicty, draws {rom tuenty ycars of
experience as a journalist, entreprencur and teacher in the entertainwent
field. A former song writecr, telcevisior script writer und producer, he
attracted Joan Baez, Bill Cosby, Bob Dyuln and others to perform ecarly in
their carcers at his avant garde Chicago cabarct, The Gate of Horn. Ilis book,
Televi$ion: The Business Bebind the Lox, was published by Harcourl Brace
Jovanovich in the fall of 1971.

GEORGE DUFFY is President of Colonial Cablevision Corporation, a local
Boston cable television company that has operating facilities in Woburn
and Revere.

PETER GOLDMARK is President and Director of Rescarch of Goldmark Communicatiuns
Corporation. He retired last year as President and Director of Research of

CBS Laboratories, having joined CBS in 1936 as Chief Tclevision Engincer. The
LP 33~-1/3 rpm record and Electronic Yideco Recording are among his best

known inventions. As chairman of a National Academy of Enginecering-Connecticut
Resecarch Commission joint comnmittce on urban problems, he has sparked the
concept of using telecommunicat ions to link newly-~created "satellite cities"
with metropolitan urban centers.

RICHARD HOOPER, an Oxford graduate *ho has worked on both the radio and TV
sides of the BBC, is Senior BBC TV Producer in the Open University's Faculty
of Educational Studies. As a Harkncss fellow in 1967-6&, he traveled
extensively in the United States surveying developments in educational
technology. He served as Special Staff Consultant to the U.S. Commission

on Instructional Technology, has published articles on education and
educational technology on both sides of the Atlantic and just edited a

book on curriculum development.

PAUL KLEIN is Presideunt of Computer Television Inc., New York, and hopes to
wed the computer to cable television on a pay-as-you-view basis. From 1961~
1970, he worked for NBC as supervisor of ratings, manager of audience
measurcments, director of audience measurements and VP, audience measurements.
He is also a consultant to both the Public Broadcasting Service and the

Ford Foundation.

TED LEDBETTER 1is Engineer and President of Urban Communications Group,
CATV Management and Engineering Consultants in Washington D.C.

MARTIN UMANSKY is General Manager of KAKE TV, an ABC affilate, in Wichita,
Ransas.




11-22
NATURAL SCIENCES 130

Once you have had a demonstration on a piece of equipment, you may check
it out or use it in the studio, depending on its restrictions, i.e., 1"
tape recorders arc not checked out.

Each Monday, at 9:00, a sign-out list applying only to that week will
be posted on the door of Cruft 1ll. 1In general you may not reserve
equipment for more than four days in advance. If you have set up an
interview or want to tape a fleeting or infrequent event (like the
eclipse), see Carol to reserve the equipment for that date.

For the portapaks, two will be available to Nat Sci 130 students. There
is a third one that you can use only if no one else from outside the
course shows up at the check-out time. You can only sign up for the
portapak for one poriod in advance each week. If you work with a partner,
then it is two periods, etc. Rowever, if no one else wants to use it,

you may check it out again that same week.

The equipment may be rctained for the length of a “period”. These
periods will be subject to change depending on demand. (During the end
of the semester they will be shortened.)

The present periods are as follows:

9:30 AM - 4:00 PM
4315 PM - 9:15 AM the next day

Equipment checked out Friday afternoon
is due Monday morning.

EQUIPMENT MUST BE BROUGHT BACK ON TIME.
When you return it you must wait until it is checked out, otherwise you
may be held responsible for damage you did not do.

Those who sign out a portapak with batteries and/or the battery belt for
overnight are responsible for charging the batteries so that the next
day's users will be able to shoot without the power adaptor.

Make sure that you have all the equipment you need. Remind the check out’
person to make sure that your tape heads are clean.
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CAVEAT'!

The videotape equipment is extremely expensive. Although it is
insured, the policy is $100 deductible: 1if you lose or damage any
eyuipment, or if it is stolen while it is signed out to you, you
will be held responsible for an appropriate amount up to §100. (The

current price of a vidicon tube is around $60.)

Cambridge is not a safe place in which to have expensive equip-
ment. In the past, there have been a number of thefts of audio-visual
equipment checked out to students. Therefore, it is advisable not to
leave anythiny unattended. If you have to leave equipment in your room

or car, make sure it is out of sight and securely locked..

Floyd the Fence
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giving atfeel' tor what "Bandwidth" means operationally - or an intrvoduction to fli-l'f
and the terns of nusic synthesis, (sclections (rom Nonesuch Gudde to Llect, lusic)

If soace things aren't clear - ask questions, but somo of the details will bo
left for a course in physics,

pisturbance - propagates as the result of restoring forces - transicnt wave
Periodic disturbance - continuing propagation which repeats amplitudes in fixed time
- gives wave traiuns
water wave - wavelength - period - frequency - phase
A - wavelenpth, length between nearest corresponding points of wave (em)
T J'pcriod, time for onc wavelength to pass a fixed point (scc)
f - frequency, nwumber of periods in a unit of time (llz) (cycles per second)
¢ - velocity of wave
c =A/T or Af (cm/scc)
for light in vacuum ¢ = 3 X 1010 cn/sec
for room tecap. air c = 1130 ft/scc
@ - phasc, rclationshin of two waves of samc frequency but having maxima at .
different times - @= ¢+ 90° if wave leads by T/4 sec the reference wave

< A ;,J ~ —>

first look

later
views
of
the
same
wave
train

. . . .. .
. .

. . . . .

. . . . .

Lt : suggestion of pressure (sound) wave of
*«* +« * . the sane waveclength,

Mechanical waves along surfaces arc'the only ones we rcally sce directly as waves with
all the measures obvious, Other wave concepts arc analogies - wathematically

identical in most cases, hut terms are applicd to measurable quantitics which are infered
using special devices (transducers, meters, ctc,) to 'rcad' the 'signal’,

Sound wave - a closc anology (f = 20 - 20,000 lz (pitch) human hearing]
Electromagnetic wave - imaginative analogy [ radio, TV, IR, Light, UV, Xrays ]

The Sinc Wave - a natural phenomena
where the restoring forcc is proportional to displacoment and related to
behavior in many natural force ficlds, _
It is the accomodation of this apparcntly basic relationship that brings to applied
math all sorts of 'simple' expressions using sinc, cosine, ectc,
1_,o(in geometry the sine of an angle is the ratio of the opposite side to the hypotenuse
4 of a right triangle)

© ing - pendulum - string - water wave(deep) - heat flow - electrical currents ,.,

ERIC

IToxt Provided by ERI
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Demo:  Sprin and CRY (Cathode Ray Oseillograph or Scojpe)
T use of bean of electrons to ‘write' on phosohor surface (as in V)
miy be driven by eaxtoevnal signal or internal clock (oscillator)
Measured voltage can correspond to -~ wave heipht for water
pressure of sound wave (intensity)
voltave(or current) of clectrical signal
Pressure waves in air made by noving surfaces (speaker cones, bells, etc,)
Detecte:l by movine surfaces ( microphones, cars, ctc,)
Deno:  Motion of speaker cone produces pressure waves in air - these in the proper
frequency range may be perceived as soumd,

Deno:  Sinc waves related to circular notjon ( at 500 Hz a phase shift of 40°)

Signal source .| CRO (x)——} }lﬁ % Cro (y.,) K‘ 1 sine
—— 22 A
o] R o!

NDeima:  Wave shapes - using signal generator - primative music synthesis _:&<£Lso

———e ot

usin: the filter shows no higher components in the sinc wave
higher componcnts are present in most other wave shances (filter has time response)

Demo:  line with capacitor to ground attcauates high {requencics

Linear - wave coaponents simply add

Non-lLincar - no simple expression for combinations or resolving components
Demo: fil<er settinpgs define a banduidth - the min and max f sine waves that pass

r th

BDemo: Speach - first at full frequency range - .

- using active filter - sclect middle 200-2000 liz

show below 200 Iz and above 2000 Iz

Demo: music synthesis using Noncsuch sample
S —— &

Fourier Seriey

/’\\’j/'\\',__ F(x) = sin x

o // £(x) = 2(sin x = 1/2 sin 2x & 1/3 sin 3x ~ 1/4 sin 4x +...)
7AV*‘ £(x) = 4/I1 ( sin x + 1/9 sin 3x + 1/25 sin Sx +,..)
'_-%;_j-—z_ ~ Cf(x) = 4/I1 ( sin x + 1/3 sin 3x + 1/5 sin Sx + ves)

ERIC | J00

Aruitoxt provided by Eic:




twrrzingh 1k, Land
NATHRAL SCEHENCES 13D 11-26

Non=verbal conmmication | Densnstrations

Caveatl: This is an exposure - neither eahaustive or (ree of subjective speculation,
an overload of information - try for a fceling or inpression, take what you want,

Slides of luaia/ Coaputer music - 1Hldiac Suite(i957)
Talk about Non-verbal commication? - 'least' anbiguous way,
Where do yeu 1ook? --a WHY DO YOU LOOK? Signal/sian/Symbol
watural response to clues -- you supply the meaning
“leanine distineuished Froa Information (what we make of it vs raw data)
Attention - Aorcvcient - Context - I'rane
TCommunication 15 possibic only through a degpree of novelty in a context that
is fumiliav," "A common Language is of extreac advantage ... but it is not
as important as a coamon interest and soine degree off coumon understanding,' J.R,Picre

SLIDKS other n-v: ‘fusic and the other arts inc, pouctry of many sorts,
Sports, gamcs, scxual transactions
Socializinn cues (dress, grooning, life style, habits,..)
Driving, waiting, casual watching, crowd menmbership, party-manship
Costunc and makcup - amplificrs of our character to risc above noisc levels,
PeEVIEW: 10717 -  Sine waves, Sound, Llcctrical Communications, Synthesizers
- Audjo-visua) demonstrations [Picrece 110

10/26 ‘lusic more generally w/ Paul Beraan Sanders Theatre
10/31 Non=Verbal IT - visual arts wmorc generally to computer arts and
denmonstration of kinectic art -(ESP/Occult Sci/Drugs mentioned if inter,
12/7 Technology of the theatre - deno, Loch Drama Center
kelly Yeaton, gucst, disc, of process of rchearsal and exp. theatre
12/19 Lantaaae and Linpuistics - Prof, NOcttincer

In approacning any consideration of the mind onc must clearly distinguish our cxpression
of an ideca from its representation in the mind,  What a thought looks like on paper,

or sounds like in a lecture, is properly adapted in some evolved fashion to the
capabilitics of our muscles and scnses, not a presentation of the neurological functions
which produced it,

My thought ---- translated ---- my words cxpression/evocative

Your hearing =---- translated ---- your thought (SHW diagranm)
KNOWING?  "Thc object known and the knowing object' Wm, Hamiltoun

imagine ohjectivity, cxpericnce subjectively atomistic/gestalt (S)

Channcls =--- bandwidth rclated to 'bits' per unit time --- flow of information
Senses ---« sce chart ***** quick survey

Illusions Mistakes vs persistant illusions vs inovative perceptions?
Touch/Tastc/Smell --- tape of audio ill,

[Pigression to montion wave propagation and the naturc of sound and light)
Sight considered in some detail - light lecvels (S) note:;TV tapo on lenses

scanning cyc - but the world stands still - small field - samples

system gives stability to dynamic world and various inputs tube/tlashligh
character of rectina

Mach Bands - edge detection - Xerox like (S) & disks § card
System response Webber - Fechier - Stevens dl/I = K is it exp or log for S§?
Subjective Colors - disks demo of time decpendence

bepth cues (S) motion, binocular, and monocular somcwhat rznked usually related

"The human eycs voluntarily and involuntarily fixate on thosc elements of an object
which carry essential and uscful information, The more information is contained in
an clement, the longer the cyes stay on it, The distribution of points of fixation
on thc object changes depending on the purpose of the observer, i,e., depending on the
information which he must obtain, for diffcrent information can usually be obtained
from different parts of an object... lence people who think dilfercntly also, to some
,extent, sce differenely, {Yarbus, Lve lovements and Vision]

<

ERIC
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of senses & hormone systems
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(*canable of transducer measurcment)

10/29/71 %, Land
MATURE NUTIAN SENSLS (Supgested hy: 2, U, Doacerfeff = The Chowfeal Sensen
(Bandetdthy ave aw entieates - reaction timey durine viddeh
sensations perafst from:  Allen & Ucinbere, Ouart. Jour. Luper, Phvsiol, 15, 196, 1705)
Phvsical  local- Waction Bandwidth
Sense Hatwre - leotien  Tlees(sec) _ (Ma)
ight - eyes (400 - 800 nm) L/ oxt 0.013 to 107
N.N45
tearing - cars (20 - 20,000 11z) ‘loch* rut 0.0127 to 105
n.n215
mell - nose Chem (ext) (0.003) 104
quilibrium - semi-circ. canals Mech* int - 10%
ouch - skin + other organs Mech surf 00024 to 104
Pressure R 0.0NA9
Temperature (not/cold) *
Pain (shallow and deep)
orce and Weight - muscle Mech® (int) - 103
aste - tongue (mouth) Chem surf 0.0015 to 102
bitter 0.0040
sueet
sour
salt o
rritation - mucus membranes Chem* (oxt) (0.003) 10¢
unger internal sense - unknown source
hrist part of cleborate
feedback system primative sense 10

ight adaptation range

un's surface at noon

ungsten filament

hite paper in bright light
lear day

unset ovcrcast day

/4 hour after sunset )clear)
/2 hour after sunset (clear)
ite papcr in moonlight

omfortable reading (5' from 100 watt 1.)

Luminance
(millilamherts)

(Scale of luminance levels for typical stimuli)

Iris
Diamate>

(mm)

109
108
107
106
10°
104
103
102

damasing to retina

Photopic

{(color vision)

Mesopic

one threshold Moomless-clear night sky
ite paper in starlight

bsolute rod threshold

ERIC

iText Providea by exic i

Scotopic.

{colorless vision)
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shiaape el gt oy point and thevebnn repeeents i sinenth jn.
ereor el dbcoase ne vt over e oo b ol time 10 et
undot e vogretition froe wavee T awave el sonpinds santiew liat
sitnibar (o Mo b vowel sooml  ononang™

revimedy, e ilbetias o electrogic aansie laboratories were
alist e husively comeawaves sotrees Lol stprome-swave coner
ators woere awdded e Ccbisteal™ systemq of gecondinge elecianie
music, vach sonnd was recovded separatety, splioed oe prieged
tagethee ol veccecorded o combination o g, bediems poosess,
However, ostilligor s availalile presuie four basic wave.
forms: sine. saswtonth, mgubae, sl sariahle rectangnlar, mak.
ing the desired basic timbres much moe easily aceessible, On
mamy  synthesis that wilize soltues control 004 presilde (e
control lequenty atomatically by means ol exteoal equipment
connected o the gscillatars (Chapter ) an overll as ioanally by
the old-fushioned sneep fregqueney methad. As a resali, dymamic
variations of frequency are now possible.

w i o dunation pl_sine “"".':..L"_ wropel r"l'a!inpshiw
one annther, bocte ot g ey ongt U et oy Bl
pize any aabible onpd Lo esomplecaf o number ol sie i
osedlitons are tuned i harmonie relotionship o one another
as follows:

18t Osarlling., 3st harmoade, fumlamental, or any frequency “§

2nd Ocillavor, 2nd harmonic, 2x0, oae octasve higher

ard Oscillatur, aid harmestic, 3nG an o Give and & perfect filth

above fundimental

4th O<cillator, 4th hinmonle, 4xf. two oclaves ubove funda-

wental

sth Oscillator, H1h harmaonic, 5x1, two vetaves and & pure major

ard ab:ove fundanenta)

6th Oscillator. bt harmonic, 60, lwo octases and a perfect Sth

above fundamental

7th Oscillator, 71h harmeanic, 7xl, two octaves and a harmonic

7th above fundamantal

8th Oscillator, oth 1oamnnic, 850, three actaves above funda-

mental
(the scrnies may continae to the upper limits o0 audibility),
the cumbiination of thesc sine waves i various proportions
creates A& great number of tone colors ur timbres. H engugh
oscHlatlors are avallable, these Limbres can finitate strings, brass,
winds, and the vowel sounds of the human voice, all of which ure
harmonic in chara-ter.

An infinite number of sine-wasves oscillators combined in har-
monic relationship i phase with one another, and in a gradually
decroasing order of amplitnde, result in a sowtooth or 1emp

wovo. It exists in two forns: descending und ascending

. and is moat frequently represented in om experience

in the timhres of many historical and conventional instruments
of our culture. Theorelically. it is made up of nll harmonics, of
odd- and even-numbered order, Vhrough infinity, and is the mom
usclul gencrator a sludio con pessess. In a celatively natural
state. the sawlooth wave sounds siring. and broass-like. However,
by Altering out the high frequencies of a sawlooth wave played
in the middle regisiers, ane can closely approxiniate a fute
sound. Conversely, by filtering outl the fundamental, one cun
produce an aboe-like timbre, tlowever, the colors mentioned
here by nv means even approsch tho _number of possibilitics
available usiug this waveform.

The rectangulur wave ov pulse wuve can be thonght

uf as representing a series of swilching operitions where valtage
of the wavaform rises instuntancously to a maximum value, re-
mains at that value for a given period of time, and returns just
us abruplly to g minimum value, where it again remains for o
given period of time, thercalter beginning a new cycle. Rectungu.
tar waves ure harmonic, composad entirely of frequencles beariag
o harmonic relationship to ene another. ‘Vhe proportlonate rela-

QO  of time between the two voltages, the duty cyele, hos
ERIC
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wostroer el ot an the lormsiie content Phese differant
vye e g Dinoasdip allos aperdtins of syatliesizers laving
abde-wodith rertangador s ave oscillistoss oo crcate a wide 1an
new b it are larmonic. closely celatod o (nslitional o
yet sultiowatly differeit 1o be extremely valable o the
tronbemnsitc. compoyey,
r—-_l‘o.-« o specinl ciase of the ractan

Thee argrinie wasre

vwave thal hos o duty evele of 5070 (st one voltage half thy
and anuther voltage half e time). W is mode up only of
wmbered harmunion. The cate of smplitide descent of s
moniey b ddenticol withe that of the siwtaoth wavefory
sound is that of w bright, strongly playved clarinet, but of ext
hatfow timhe.

The stoirceso wove ., widely available on ina

sive electronlec organs, is produced by combining twe or

square-wave gencralors in octuves, I +

L

Since there are more sharp corners on the
form, a sovnd buzzier and slightly more briltiant than a saw
resolty. The simple staircase wave is deficient in the har
that me higher octaves of the fundamental, since it include:
the series: 1,2.3,5,6,7,0,10,11,13,34,15,17 ...

A triengvlur wave, sometimes called a delto wava,

sounds somewhal like o softlyplayed low-register clariae
contuing unly odd-numhered barmonics in a 1apidly desed
order of amplitude, N, like 1he sine and sqguare wave, ¢©
either inverted or flipped end-for-end, or bath, without an
mehic change othes than laleral displacvinent. Note that
ever this can Ye done with any waveform, it is devold of
numbered hatimonics,

Finally, we come 1o white sound, an culremely conplex
produced by w special gencirator, 10 Is analogous to whit
in that it is niude up of on infinite number of audible fregu
distnibuted over the entire spectrum, Each freguency appe
rundom, but over w period ol time has cqual power. As
casc ef a jet engine, cscaping sicam, or u crashing wave,
quencies are. agein, rendumly preseat in varsiog smoun
synthesize these, one would ostenzibly need un infinito n
of sine wave oscillators. Whenever white sound is filte
equalized, the resull Is termed colored sound just as the i
of white light produces colored light. Many natural sound
tnin a measure of sibilance, hiss, or buxe which can be ap)
malted or duplicated hy filiesed while souod. i'he startin
sienls (al*acks) ol most orchestral instruments have great »
of Btiered white sound. Ln ol) percussive sounds of cymbals,
snares, castinets, and sand-paper, colored sound is an indi
wble component, When filtered extremely sharply. it will p
a strong fecling of plich.

Any audible sound transforined into an clectrical sign
be used us n slgnul gonerutor. Possibilities include a
acousiical Instruments, voice. and natural sounds plcked
a microphone or vibration-sensitive dovice. und previo
corded materinl of all typos, These kinds of sounds, whe
in clectronie music, are referred (0 as oxtornal signal gone
Tupa-recorded natural sounds are the basic clements of “m
concréte”.

NOTE: iy controlling the audible frequeocy of one as
with the output of another at « sub-andible frequency. o
actually “hear® the shape of the lattee's wavelnrms. €
demansiration record this has heen done with cach of four
forms sine, sawtaoth, ectangular, and triangutar,

III. VOLTAGE CONTROL

Electronicemusic techniques took a gianl step forward
varly 1960 wilh the widesprond introduction ol vollugue
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An Tllustrated Coumentary

Non-verhal Communication 111

Caveat: as before - an exposure, enviage it subjectively

Slides of Computer Art/ lLlectronic music (Iskar Salo, Five lmprovisations-iwest-14143)

Where Jdo you lookh?--- WIY 10O YOU LDOK? Attention/Apreement/Context /¥ ranc
Learniny to usce the senses - Wake to cat/then cat ad "play'/then “play' and cat,
Constellation of clues - feature extraction i.e. costunes § makeup

"Nenonstrations would scem to indicate that perception is indeed a synthetic activity,

but onc guided by clues cxtracted by the filter mechanisms:what we sce has miany

clewents which come trom the structurc within rather than from the stimulus without . " (D:.4)

~ Consciousness - Attention - I'erception(agreement) - I'rehension(intuition) D

Is a musical instrument more really its visual inage, or its sound, or its discription

in physics? In dealing with abstracted sensc criteria, conuromises in the information

handling must be made,  There just isn't time to use all the available data -

BUSIDES 1T ISN'r STABLEY  There is much that is non-verbal and indeed cannot at this

time be made verbal, which offers a frontcer for communication study,
Scnsitivity/Psychoactive Materials/Psi Phenomena/Occult 'scierces’

Technological influence on learning to use the cyes, learning to "read' what we sce.

Cave Art Sculpture(shadows) Maps (menory ,smemonic techniques, problem solving)
rchigcgtu[g & stained Glasg(public library of their time) [note ENG prohlcn]
Theatre "...it does not seem that the word is the zame tool for dramatists that it
once was, Is it that we arc living in an age of images?" (PB) [notc thea. books]

Print ---The nost sophisticated of our scnses we use imappropriately when rcading!
"Pecople sometimes wonder why the Renaissance [talians with their intelligent curiosity,
didn't make more of a contribution to the history of thought. The reason is that the
most profound thought of thc timc was not expresscd in words, but in visual imasery."(KC)
"For as we scan the flat pigments for answers about the motif '"out there', the
consistant recading suggests itsclf and illusion takes over..., Loung before experimental
psychology was cver thought of, the artist had devised this experiment in reduction and
found that the elcoments of the visual experience could be taken to picces and put
together again to the point of illusion.'(EHG)
Photogriavhs/ovies/TV/Disncy World (sceing unscen or unsccable cvents?) (time § spacce)
"Facts that arc symbols - and laws that are their mcanings." (SKL)

lumia - word offered by Thomas Wilfred, who started most successful work ¢, 1920
Kalcidoscope / Fantasia (1939) 7/ Psychedelic

llearing and vision not intrinsically rclated (no natural cxamples?) (synethesia?)

Non-Verbal conversation with Greg lLevin

"The scientist strives to dispel illusions,..The artist strives to crcate illusions."(AM)

A dot ., lots of dots .... a line —— lots of lines A = a picturc
Computer Graphics - MP<1 arrangenent han Cohen's programs

(agraphical calculus and the usc of instances - absolute and rclative points)
Color - Computer Art(NEEDS A BETTER NAME?)

Theatre design, music compositdon, perceptual studies, 3-D, and space drawing
Thesc consistant illusions perhaps point to scnse clues which form a basis for a richer
system of communication. Photographs, movies, TV, and art techniques are related or
abstracted from naturec using clues learncd from natural processes. The computer can
produce novel viewing tasks - unfamiliar representations, Training with such
super-natural viewing may expand our scnsory repertoire and develop new tallents in
perception, This is the 'pocts' problem, making ideas visable,

By secing more perhaps we can learn to know more!
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R, Land  72/11/13
Notes forr NS 130 Preaple
You may ignore all if you like - but some should be of interest ratner generally,

Houpghton 1ibrary
1 strongly recommend thot overyorne mke at lenst one virit, Upstairs are permanent
oxhibits, Feats among others, open 10-12AM,1-4 )M, The moin floor exhibition room
to the left has changing displays. Try the card catalogue and request some jtem to
read there in the reading room - it is well worth ¢ few hours,

Books on list (or other) relating to Non-Verbal communication
Langer - Excellent philosophical treatment of mctaphorical transformations - treats
“facts that are symbols and laws that ac~ their meanings.” When the introduction slows
you down, sKip to languagce or music scction. Diurices in the past have noted the value
of this book.
Richards - Exciting book by a poct anxious to educate the world through coordinated
use of eye and car, Last essay is especially apt: "l.earning and Looking."
Bolceslavsky - Must reqring for any actor, fast, short reading - long on doing!
Checliov - Many cucs to non-verbal expression and good for sclf-projection as well.
The cxcercises suggested throughout are much like the present ' T-group' work.,
Brook, Peter, The Empty Space - A recmarknble distillation of a man's theorics and his
works. Like all casces of asking an artist 'why?' we cannot cxpect this to be artless, or
all fact and obvious simple explanation. The book reads a bit like a poem, having a
definite thrust and great clarity of expression.
The Drama Review, T-53, March 1972 - discusscs acting from many points of view. Of
particular note is the "Delsarte: Threc Frontiers," referring to techniques of gesture,
kinesics, and semiology.

Chevereul Pendulum
Check the rack of notes in Cruft for the ""Assignmcent for Nov. 19th* (some other year).
It explains how you can investigate a curious feedback phc nomenon.

Dec. 7th Loeb
Kelly Yeaton will be guest. Has just recently written me - "What is really wrong with
theatre exploration is much plainer to me now, anyway. It's the language of communic
and the feedback loop. Our language should be performance images. Very expensive
mechanism.!" Hc will be around several days to rap as we wish.

Disney World ‘
Did you miss the NY Times article, *Mickey Mousc Teaches the Architects"? It seem
to have the same shortsightedness exhibited by the Goldmark material. NYT, October
1972 Magazine section p. 40 ff. (Also note Direct Mail article, too.)
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Technocrats

The nbﬂlty to predict and perhaps change cvents has always given a significant place in
socicties to the sciences. The Pharaohs had their priests to tell when the Nile was about
to flood, a vital plece of infoirmation; thus solar time was well known before 4,000 BC.
In tribal societies there is grnerally a 'medicine man’' who knows what 'science’ is
available; his talents support the chief. Leaders have always had their technologists
to support their authority; Leonardo was of service to many artistically as well as {n
the design of weapons and defenses.
Card Communicator (I have it in class each day.)
"~ This is a way of communicating with me - or me with you - by notes. This file device has
has flip-up scctions; all my advisecs have namc cards; others may put themsclves in if
they like. Yellow curds are iny notes as addressed. White cards are for me.
Anechoic Chamber visit
For those who rcally would like to 'heor' silence, I think I can arrange for visiting a room
at MIT especially designcd so that after sitting very still onc may hear one's heartbeat,
and pcrhaps even molecular motion against the car drum. If you are interested, put
your name on the communicator card marked "Anechoic." The visit would probably be
some Tuesday after clugs. Only 10 at a timce can take about 30 minutes for the full cffect;
then another group could try.- max probably would be four groups of ten.
f you have not had cnuugh - I'll be giving a lecture and demonstration at the Carpenter Center
January 1!th and will »e doing some color demonstrations; will try to use TV to shaw
computer graphics in real time, and will also have srme Lumia instruments.  *te title -
Technological Influence in Visual Expression (little duplication with clags demoastrations

but clearly rclated).

| LA g PR B =t
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VIDEQO SHOW =-= Tapes from round about.
o\

T1iEs 8400-11100.% Friday, Novemder 17, 1972,

PLACE+ Aixen Computasion Ladb Cunference Room (Harvard, across
from Peadody Museum)

OPEN TO THME PUBLIC, an extra added attraction for Nat. Sci. 130,

Electronic visions ars spawning round the country and over the world,
New technologies enable us to retool conventional (dare I say filmic)
visions (see below: Seer and Rudi Perez' Dance by Pred Barzyk) dut in
gome cases, the tech has itself become its own frontier for discovery.
(sce below: synthesizer tapes, Keyedback Bach & Threo=-D Feed, The
metaphysical Circuit). Choap and portable equipment opens the door
for toleviaion as a folk-art (see below: public access video, chil-
dren's tape) or a personal diary of perception (see below: 7 Women
#1)e This i3 far from an exhaustive show but it outlines some cur-
rerit directions in video work.

BILL OF FARE

TAPL3 Y FRED EARZYK AND OLIVIA TAPPAN (WGBH, PBS)
‘por: with Cene Shepherd, an exerpt from Gene Shepnnrd’s America
ziJJ) shot in Fred's home town of Milwaukee on tho C:zS/Norelco
FCP/90, the first hand-held broadcast quality color camera. The
tcchnique is derivative »f film (one camera, post-edited, voice
over gun cutaways) but the textuires, light and tones are idio-
matically video. '
Bydi Perez' Dance, choreography on location at the new City Hall
agaln using the PCP/90. But this show was conceived and worked
out on portapak ovefore final shooting with the heavy tech. 1Its
editing is sophisticated (dissolves, supesrs, separate sync=-sound
mix) but its basic content is obtainable with portapak and 3650.

SIWPLE VIDZC=-TRONIX
Eeggpagk. untitled, by Mark Allan. Good mandala feedback done
a Harvard senior with pationce and a playful eye. Improvised

live with live wusiclian, so we would call it °’real-time composition.’
Kevedback Bach, by Vince Canzoneri. Feeding back the inputs of

two camoras tnru an SEG and a keyer, which switches between inputs
(overlaid) according to the grey scale of one or the other. Music
overlald., _

= » by Vince Chnzoneri. Simple triangular feedback re-fed
thru a triple bank of monitors, an SEG and a keyer.
Fi)lm, untitled, by Mark Allan. Using real-image and feedback' video,
chot off the monitor to lémm film, colorized on an animation -

overlaid and intercut with film images, with the soundtrack 1i.
vised in rcal time to the completed work print.

COMPLEX VIDZO0=TRONIX

2%22§' by Ron Hays of the Music Image Workshop (Paik-Abe Syn-
thes zor¥ at WGBH.
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Taves, by Stephen Beck, Videographer and Designer at the
National Center for Experiments in Television at KQED in San
Francisco., Imprvovised images (a work in progress) from en-
tirely electronic sources. (pending final release from Beck)

LIVE VIDEO-TRONIX
The_Hetavhysiecal Circuit from the recent Dallas Electronic Concert
and thes Dallas Center for Experiments in Television. Live dancers
and live video cameras, feeding images through the Beck synthesizer
and the Dowe colorizer to a projection screen on-stage with the
dancers. A b/w portapak documentation of the piece,

PUBLIC ACCESS YIDEO
A _prownnsal for meaningful public access production. prepared on
tape for the recent hearings of the Governor's Commission on
Cable Television in Massachussetts, by Vince Canzuneri and Wilson
Chao.
Taves from Oven Channel, foundation=-sponsored prcduction com-
pany (=" b/w) helping local groups to use the public access

- channels in NYC. Wilson Chao, Technical Director.

FOLK-ART VIDEO '
Children's Tape, untitled, by wilson Chao. Two hours® work
with two kids at a summer camp, in-camera edits and sound-track
from the kids' own cassette library.
7 Women #1, by Vince Canzoneri. One-camera exploration of ele-
ments in interpersonal visuality and visual communication between
two pcople of the opposite sex. (pending completion)

Some interestine reading:

? Rudi Armheim, Film as Art, the little chapter toward the end on tv.

Performance #3, the Publick Theater's quarterly {?), this issue
being a symposium on television.,

 Radical Software, the most recent issue being perhaps the best.

E

xvanded Cinema, by whatsisname, there's a section on video.,
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Most college courses demand that the student produce some form
of written material, be it reports, laboratory data, essays, stories,
whatever. This material 1s usually graded and returned to the student,
but is rarely analysed for any more information about the student than
what his grade should be. Wha; did he get out of the course? What, indeed,
did he do in the course? What does the grade represent -- involvement,
interest, agreement (sincere or feigned?) with the professor; one week's
work over spring vacation, or a life-time of concern? What aspects of
the course did he 1ike most (a question of content as well as teaching
styles)? Did his failure to get involved have any connection with what
was happening 1n>the course? What? And to all these questions, the
inevitable Why?

Such questions as these have importance to anyone concerned with
education. If we don't know what is happening to the student -- what he
is doing, and why -~ we cannot hope to design optimal conditions for his
personal and intellectual growth. It is undoubtedly true that the written
material from most courses, even if thoroughly analyzed, would not yield
the kind of information described above. By reading a history paper, a
professor can only estimate whether the student has come to understand the
basic methods of historians, whether he has a feel for the way in which.
historical facts should be handled, and whether, finally, he has actualiy
"covered" the material which the professor feels is important. The pro-

fessor knows nothing about how or why the student has actually accomplished
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the task; whether the student already knew what to do; whether the
professor actually "taught" the student something, or whether the student's
roommate was really responsible for his succe§s -- or failure. Indeed,
the professor may not even know whether the student did the paper himself
at all. Of course, most professors circumvent this problem by using the
traditional examination to determine whether the student has gotten the
information, principles, or techniques from the course that the professor
wanted to convey. But here again the professor has absolutely no idea of
what it is that he did that produced this effect {a good test of this might
be to ask a professor to convey his secrets to others -- and then to test
the results). Indeed, studies have shown that "“the effect of style of
teaching or teachers' characteristics on teacher-student relations or on
the number of ideas absorbed by the students (i.e., teaching effectiveness)
is uncertain.” (Berelson, p. 440)

In this 1ight, our project may well be called a quest for certainty.
The trouble with using such a grandiose designation is that it makes our
accomplishments seem infinitesimal. Nonetheless, it does define our
intentions. |

One might well wonder why traditionally the students themselves have
not been asked the kinds of questions here described. One can only guess
that the absence of such.queh?es signifies either obliviousness or cer-
tainty born from ignorance. Most professors probably do think that they
are teaching something, and that they have devised fairly accurate measures
~ of determining what it is they are teaching. It is doubtful whether they

have ever seriously entertained notions of testing alternate ways of
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teaching the same material, based on feedback they could get from students.
And even if they did, how would they get, and more importantly, perhaps,
use, such information? Surely, Mark Hopkins got instant feedback from

the other end of the log, and could alter his teaching style until he
could see that the results he desired were obtained. But if there were
two people at the other end of the log, he would have to gauge changes

in teaching that would satisfy both -- not an easy demand. And multiplied
by 20, 40 or several hundred, it reaches preposterous dimensions. The
solution, of course, is compromise, probably what most professors feel

they have done. How this compromise affects their students is, as has been
pointed out, only indirectly and inadequately observed.

Natural Sciences 130 is an experimental Harvard course, a survey
entitled “"Communications in Societies." The staff aimed to give each
student maximum freedom in the ways in which he could respond to the course.
No spécific subject matter was assigned, although reading for lectures was
termed “required". Pass/fail or graded was a student option. There were
two written requirements: a project, which would represent some independent
work, in any medium, done in any zrea of interest to the student, and a
diary, which was specified to contain notes and reactions to any reading
done, projects nctes and_anything else deemed relevant.

- The diary, we felt, provided us with a unique source -- testimony
from each student -- for attempting to answer some of the questions out-

lined at the beginning of this paper.
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First of all, we set out to determine what indeed did happen during
the course. More explicitly, (1) from the point of view of the student:
what did the course lead him to do? What aspects of the course -- what
lectures, reading, staff, media, or other activities -- interested him?
How much time and interest were invested in the course? What did he get
out of the course in terms of knowledge? In terms of personal involvement
and growth? (2) From the point of view of those offering the course:
What were the successful and what were the unsuccessful aspects of the
course? It can readily be seen that (2) could well be the aggregate picture
derived from a thorough analysis of (1). And indeed, this is the point.
If we could say what happened -- and eventually why that happened, we
might be able to say not only what parts of the course were most valuable,
what least valuable, but also why, which would give us some clue to help
direct changes that could help make the course better do what the staff
1ntehded.

We soon found, however, that the diary itself was not sufficient
to answer our questions, and we decided to send out a questionnaire which
would more directly elicit the information we were seeking. (And we even-
tually found that very few, if any, of these questions have straightforward
answers. ) |

Our conclusions, then, from this first analysis of the course, were
5 derived, essentially, from three sources: the diaries, the questionnaire,
and observation and interaction with the students.

Let us examine each of these sources separately.
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THE DIARY

What sort of a measure was the diary?

As can readily be seen, it was an expressive document of sorts --
one in which the student could pretty much write what he wished about
the course and the activities going on in the course. At the same time,
he must inevitably have been aware of the fact that the staff would
read his diary, a fact which might well have biased his expression.
Different people were effected by th1s fact in different ways. Some
expressed ambivalence, some seemed to forget the course-bound nature
of the diary, and freely described events, feeling and emotions that
would occur to them while writing (the simple fact that "some people
are much more interested in expressing themselves than others" [Festinger,
page 307]) -- and others used this vehicle mainly as a 1og book in which
to record specific reading they had done for the lectures and the diary.

The problem for the researcher is obvious. As Festinger says,
even when people are picked and asked "to produce documents to order --
which is the best procedure to ensure representativeness -- the pro-
bab111ty that they will all perform the task satisfactorily is very
small."* (page 307)

In order to get information out of the diaries in a form that
would give us some sort of general picture of the ways in which the

course affected the student in it, we formulated specific areas of

* Perhaps satisfactorily is not quite the right word. The rather
loose specifications for the diary renders many of the less in-
formative ones still within restrictions. And of course, the
trade-of f for tight specification would inevitably mean that the
student is even more conscious of, and therefore, more likely to
be bi?sed concerning the intentions of those who will review his
materfal.
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inquiry, asking ourselves simply "what happened" and "why“? We wanted
to know what responses the students gave to lectures, and specifically,
whether the response was to the substance, tﬁe lecturer or the medium
used. We wanted to know whether the student had been prcpared for the
lecture before it was given -- by assigned course reading, or previous
knowledge -- or whether they came in cold. What effect did these dif-
ferent degrees of preparation have? What reading was done, and how
useful was it to the student? How did the student choose his preject?
Did he feel he got anything out of it? Did he become personally in-
volved in the course through the people -- staff, other students? We
had been told by several students after the course was over that we
should have held small sections in addition to the lectures. Did ’
people feel this lack enough to comment on it? Is there any indication
that these people were the same ones who took an active part in class
discussions, or were they the ones who were "lost"? Etc. (See form,
Attachment A.)

As might be expected, it is difficult to formulate questions for
which one can anticipate finding a significant number of answers in
such disparate documents. One cannot, for instance, askﬁ What lectures
did the student attend? but only "what lectures did tha student comment
on?® (What then, can be inferred about the lectures he didn't comment
on? That he didn't go? That he was too lazy to write? That he was
too involved, and thought writing would be a pain? That he simply
forgot?) |
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In sum, the student's actual behavior was not documented in his
diaries, but only his verbal interpretation, which is a very different
thing, albeit valuable.

So we found, hardly to our surprise, that the yield was low.

Some diaries contained answers to many of these questions. Many con-
tained none at all. The picture, therefore, that can be painted of

the course from analysis of the diary is one which must be entitled
“What people felt moved to say." Much of our analysis, then, must

bear this caveat in mind. But this is not to say that the findings

were worthless. It was simply not in the nature of the raw material

to make them "complete". This was only a small first step in converting
"recorded raw phenomena into data which can be treated in essentially a
scientific manner so that a body of knowledge may be built up."
(Festinger, page 429)

Another section of this report deals with the information f
gained from the diary. My project is primarily concerned with

information obtained from the questionaire.

THE QUESTIONNAIRE

Festinger éuggests that the value of documents such as the diary
lies in their ability to highlight significant variables and hypotheses
about these varigbles which can then be tested by other means. Also,
“just because they are not dominated by the conéeptual scheme of the
investigation, they constitute an excellent check on data obtained by

other means." (page 306)
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Realizing that the diary represented the point of view of the
student while the course was being held, we could not hope to ask
students to fill in gaps from that perspective after the course was
over. By definition, any questions asked at this time would be a
posteriori views on the course. So whatever clarification we sought
would have to come from this perspective.

The diaries, we discovered, told us almost nothing about what
the student feli he got out of the course. In some cases we could
tell whether he enjoyed different parts of it, whether be followed
up lectures with independent reading or a project. But we could not
tell whether he felt the course was beneficial to him, and why. We
also could not tell, save in a few instances, what factors about the
course and himself led to his enjoyment or disgust. This is dif-
ferent from asking what lectures he enjoyed -- it gets into the
question of positive and negative motivation.

The questionnaire (Attachment B) solicited information of this
sort. It was designed with both “closed" (3,4,7,8,) and "open and
closed" (1,2,5,6,) questions. Briefly, the literature states that
open questions generally ask people to recall information, while

closed questions ask them to recognize information (Handbook of Social

Psychology, page-458)} Thus, in question number 4, for instance, it is
possible that people checked factors which might only have occurred to
them on seeing this possibility. Misunderstanding is more easily con-
cealed with closed questions than open onesﬁ a freé answer will more
likely show up ambiguities in the way the question was stated. Finally,
‘and obviously, coding frge material is costly and time consuming (a

factor that applies as well to the diaries).
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The 1iterature contains much on wording of questionnaires.
The concern is mainly with: 1. didentifying the specific areas of
corcern to a diverse population-and 2. avoiding ambiguity. (HB_
of Social Psych., p. 456). Only the latter pertains to this case

and we seem to have done quite well judging by the nature of our
responses (see below). As for the order of the questions, we seem
to have, in our naivete, constructed a combination of a “funnel",
(general - specific) and a "reverse funnel" technique (specific -
general) either one of which fs reconmended. (HB, p. 45%)

Our somewhat bumbling, intuition-guided techniques produced
some interesting results. Of the 64 questionnaires returned out
of a possible total of 104, only ten were incomplete -- six of them
leaving their names off. (Four people got lost at other points in
the funnel). We were able to match four of these people with hand-
writing in the diaries, giving us a total of 62 questionnaires to
work with. This turns out to be a pretty good showing. According
to Kerlinger (p. 377), "Responses to mail questionnaires are gen-
erally poor. Returns of less than 40 to 50 percent are common,
higher percentages are rare. At best, the researcher must content
himself with returns as Tow as 50 to 60 %." He warns against making
generalizations based on such a sample, stating "every effort should
be made to obtain results of 80% or 90% or more, and lacking such
returns, to learn something of the characteristics of the non-
respondents.” Here we could feel quite safe. We had 60% return
and we had additional information -- the diary plus our own knowledge

of many of the non-respondents to go by.
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Personal Knowledge of the Students in the Course

This factor gives the study some of the flavor of participant
observation. It should be made clear, however, that we did not
combine subjective judgments with objective data from students.

This knowledge helped in the initial stages of designing diary ques-
tionnaires and in the final stage of assessing the non-reépondents

in order to get some sense of the representativeness of our sample.

Problems of Collection and Analysis

The chief problem in getting material from the diaries was
that of uniform coding. Professionals have apparently made a science
of this, checking and double checking to make sure every coder is
doing the same thing. We were not so careful, and a scrupulous re-
searcher would undoubtedly raise eyebrows at some of the discrepancies.
A word to the wise for anyone thinking of doing this again: just after
filling in the first handful of blanks -- get together and discuss the
problems.

Once the data had been collected, the chief difficulty which we
encountered was in deciding how to analyse it. What factors should
we try to correlate with which? Because this data had not been com-
puterized, it was not possible to test out correlations with many
different variables. We simply had to rely on common sense to guide

our efforts. As Lazarsfeld says (p. 83)
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Before we can investigate the presence or absence of
some attribute in a personal or a social situation, or
before we can rank objects or measure them in terms of
some variable, we must form the concept of that variable.
Looking at the material before us in all its richness of
sense-data, we must decide vhat attributes of the concrete
items we wish to chserve and measure: do we want to study
“"this-ness" or "that-ness" or some other “ness"? The pre-
cise origin of our notion of this-ness or that-ness may
be extremely varied, but it usually seems to involve com-
bining many particular experiences into a category which
promises greater understanding and control of events."

It is remarkable how sensitive Lazarsfeld is to the situation we were
in. He goes on to say (p. 53-84):

It happens that research does not always begin with
general theoretical categories and theoretically described
relations among them. At the present stage of the social
sciences a great deal of research must be of an exploratory
rnature, aiming at qualitative answers to such questions as

. what goes on in a certain situation? [etc. ...] The
immediate problem is to get the raw data classified in some
preliminary way, so that it can be communicated, cross-
tabulated, and thought about."

Lazarsfeld (p. 84) then gives an extremely helpful system to aid in
the classification of "free responses”. I shali discuss this system
in the 1ight of my own analysis of the questionnaire.

"1. Articuiation. The classification should proceed in

steps from the general to the specific, so that the material

can be examined either in terms of detailed categories or of
broad groupings, whichever are more appropriate for a given
purpose.”

This 1s essent1ally what I have done. My most important,
broadest category is "Degree of time and interest in the course."
Ffrom here, I have broken the group down in several other ways:
grades; how attitudes toward science and technology were affected;
follow-up to the course; positive and negative factors weighing on

the individual's response to the course. The smallest grouping was
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by major field (Freshman, Natural Sciences, Social Sciences,
Humanities, other).

“2. Logical Correctness: In an articulated set of cate-
gories those on each step must be exhaustive and mutually
exclusive. Yhen an object is classified at the same time
from more than one aspect, each aspect must have its own
separate set of categories."

The broadest category "Degree of time and interest in the course"

has. indeed been broken down into mutually exclusive units: high

interest and time and low interest and time. The few exceptions

will be accounted for below. The other categories seem also to

meet this criterion, as will also be seen in the ensuing discussion.
"3. Adaptation to the structure of the situation: The class-
ification should be based on a comprehensive outiine of the
situation as a whole -- an outline containing the main elements
and process in the situation which it is important to dis-

tinguish for purposes of understanding, predicting, or policy-
making."

While I feel that our analysis 1s "adapted to the structure of the
s1tuat1on“. this is undoubtedly an intuitive feeling. The difficulty
here is that the “"structure of the situation" is to begin with, not
truly clear; indeed, our efforts héve been in a sense to define that
very structure. The classification system was one attempt to get at
that structure -- simply by declaring these items "the main elements
and processes in the situation," we have hypothesized. for instance,
that time and interest determined to some degree what happened to a

student in the course.
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Lazarsfeld insightfully labels efforts such as ours “trying to

classify 'reasons' for certain kinds of action." (p. 87). He states

that such efforts must indeed start by building up a concrete or model
of the whole situation to which the reports refer, and then locate the
particular report within this structural scheme.
"4, Adaptation to the respondent's frame of reference: The
classification should present as clearly as possible the

respondent's own definition of the situation -- his focus of
attention, his categories of thought."

This is precisely what ! feel has been done. I have taken care to
devise categories that make sense from the poiﬁt of view of the
‘students -- the clearest example of which is the "time and interest
category" which was divided not by our judgments of high and low, but
from within the student's own world. That is, the designation de-
pended not upon absolute time spent or interest, but upon where he
put his own priorities. (See question 3 on the questionnaire.)

Let us now turn to an analysis of the findings.

Validity of Diary

The diary findings have been analyzed eari1er;* I will
not go over them here. The one aspect I would like
to treat, however, is that covered in question 5 of the questionnaire.
For here we were trying to get some sense of how much we could trust
the information contained therein. Chart #1. surmarizes this infor-
mation. It says essentially that over half the respondents felt that

the diary was not fully representative either of their work in, or of

* See Appendix VII
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their attitudes toward, the course. Over twice as many said "no"
to the attitudes question than the work question. A review of the
reasons for the "no" and “sort of" responses reveals the following:

1. As to work done: when explanations were offered, they
indicated fhat much had been left out; more reading and more thought
had been done than had been recorded.

2. As to attitude: some people didn't realize we wanted these;
some simply didn't find this a good medium for expressin§ such opinions.
As one student said, "I wasn't hotivated to put criticisms on paper."

What, then, are we to make of the diaries? We could take two
points of view:

1. “Subjects who consciously dissemble during an experiment
may do so afterward for the same reasons. And those who are unaware

of the effects of the research may hardly be counted on for valid

reports afterwards.” (Unobtrusive Measures, p. 16). This would lead
us te a2 guagmire of doubt as to how many people were actually doing
as much work as they claimed and telling us exactly what we wanted
to hear.

2.. To believe what they said -- namely, that on the whole,
the diaries are accurate, but not complete, in the amount of work
they report the student as having done; and that the attitudes,

while somewhat less straight forward, fall in the same boat.
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I suppose it is the better part of valor, common sense and
sanity to opt for the latter with a somewhat cautious eye on the

possibility of the former where such cases might crop up.

Validity of Questionnaire sample

How were the 62 questionnaires distributed over the range of
the class? Was it representative? of what? Who didn't answer the
questionnaire?

Chart #2 analyses the grade distribution of respondents. The
total shaded-in area represents the total number of respondents in
that category; the unshaded area, the number of non-respondents.
It can readily be seen that our sample is quite representative of
all grades -- three (A, B, Pass) being 60 * 2% represented, and C,
75%. Our showing in the D and fajlure category was expectedly low:
neither the D nor F responded and only 1 of 5 E's. So if we were
concerned with having a fair sampling of the grade distribution, I would sa
that this has been reasonably well accomplished. Chart #5 shows that the
responses were proportionally evenly distributed over major fields,
except for the humanities which was somewhat under-represented.

What about distribution in terms of "time and interest"? As
can be seen frﬁm the same chart (#2), the distribution of our.sample
split evenly between those of high and low interest. What about the
non-respondents? Since this measure was so subjective, it is a par-
ticularly treacherous one to estimate. Our treacherous, educated

guess based on diary analysis of the non-respondents, then, was that
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the non-respondents were distributed in about the same manner,
50-50. We are inclined to believe therefore, that, save for the
six people who got below C and did not respond, our sample was

surprisingly representative.

High and Low Interests

1. What is the purpose of this category?

I felt that the most interesting question to ask about the
students in the course was "who got involved in it, and why?" The
importance of this question is based on the assumption that involve-
ment is a function of the desire and ability to get into a subject,
and that involvement generaily secures the benefits -- personal and
intellectual growth -- for doing so. If we could determine who did
and did not get involved we might be able to say something about
why, and what the consequences were. We might then be able to
better design the course neit yaar to involve more students.

2. How did we determine who was "high" and who "low"?

Question #3 on the questionnaire was our gauge. At first, I
divided the group into: 1) those who answered 2 or 1 for both time
and interest and 2) those who answered below 2 for efther. This
seemed to be a fair division, save for five people; four who answered
3,1 and one who answered 4,1. Rather than create a separate category
for these people I decided to put them into the high category; they
did have high interest after all (no others now left outside this

category gave a "1" for interest) and so were probably as involved
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as they were in anything else last semester.* Note that this cate-
gorization is not an absolute measure. A student for whom the course
ranked 4th in time and/or interest might have spent as much time and
been as interested as one for whom it ranked Ist. The category merely
reflects personal priorities.
3. How valid did the high-low interest category prove to be?
A glance at chart #2 will show that high and low interest

was ciearly not a factor in the staff's assessment of student work.
The split in each grade category for which we have more than one re-
presentative (that §s, A, B, C, Pass) shows a near 50-50 split in all
cases. This then, does not show up enough of a distinction to justify
the category.

One would expect the high-low distinction, which in some
way represents personal input, to be reflected in personal output,
if you will. Thus, it wouid seem logical to look for differences
between these two groups in 1) whether they would take the course
again and 2) whether they responded to one of the main thrusts of
the course: imparting a balanced outlook on science and technology.
Chart #3 shows the number of people who said they would take the
course again. Of the high interest p2ople 28 said yes, 2 no, 1
undecided. Of the low interest, 18 said yes (!), 5 no, and 7 were
undecided. In other words, of the 15 people who said no or were

undecided, 12 were low interest. Now let's look at Chart #4. If

*For brevity, I will generally refer to these people as
“high and low interest".
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we consider both "positively" and "negatively" as part of a single
category, "Those for whom S and T in the course had an impact," 25

high interest and 2! low interest are included here. The remaining

- 15, whose outlook was unaffected. are divided 2/3 low interest and

1/3 high interest.

The answer to the question of the validity of the high/Tow
category, then, would seem to be scimewhat equivocal. A very large
number in both the high and Tow interest/time categories were affected
by the course, although there were more lows than highs that weren't.
Thus , the category, while not invalid, would seem to be of 1imited
usefulness in pointing up differences but of some help in indicating

very 1nteres€1ng similarities among all students taking the course.

"The remaining discussion will highlight this fact.

4. What were the academic characteristics of each group?

We've already looked at the breakdown by grade. Now let's
turn to a breakdown by major field (chart #5). Here we see that the
major group with the proportionately largest number of low interest
people was the humanities. A further breakdown by grades pinpoints
another trouble area: Social Science Pass/Fail. Here, of the 12
respondents, 8 were low interest.

Almost 1/2 the Tow interest people, then, were humanities,
or Social Science P/F. In any other group, there was a 50-50 or better
chance of being high interest (exception -- there always is one -- Nat.
Sci. A: 2 low, one high!) The categories containing more than fwo
people with a high proportion of enthusiasts were Freshman A's,

Nat. Sci. P/F.
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5. What factors might have accounted for this division
of students?

Here we must be very careful of the distinction between cor-
relation and cause-and-effect, a problem which runs throughout this
study. To say that a person said x, y, z, were the positive factors,
and a, b, ¢, the negative factors affecting his involvement in the
course really hedges concerning whether: 1.) the person believes abc
and xyz because he was involved to the degree he states, or 2.) his
level of involvement caused his beli2f that abc and xyz. Some intro-
spection is 1ikely to yield the answer that there probably is some of
each mixed in here.

Bearing this caution in mind, let's turn to Charts #6 and #7.
There we see the positive and negative factors {(not weighted by ranking,
since many people didn't bother to rank) which the students felt
aftected their involvemeiit in the course.

On the positive side, it would appear that there is little
difference between the/broups. The categories given the highest
overall selection, a, d, k, and m (a and d dealing with content, k
with the project, m with staff) were also the highest items for both
the high and 1ow groups alone. The only categories where the low
group outstrippéd the high were f (personal 1ife good!) and k.
Categories with differences of more than 3 were e (experimental

format), 1 (independent reading) and m.
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A profile one might wish to draw from these charts would
be the degree to which the staff was important in determining a
person's involvement. If we look at m, we can see a noticeable
difference (6) between high and low interest. It is possible however,
to argue that a reflects the strength and 1ikeability of the staff also,
in which case the difference lessens somewhat. (The fact that all but
5 [2 high, 3 Tow] of the 38 people who checked m also checked a would
support the hypothesis that they have a similar root.) a and m, between
them, in fact, account for all but 4 of the highs and 6 of the lows. Of
these, 2 high and 2 low said k (1iked project) only, 2 low said 1,
(1ndependent f'ead'lng) only. The other 4 were erratic. This would
suggest the course was generally enjoyed by all, at least at some
point, and that a good many people did not have to put much into it
in order'to enjoy it.

Let us Took at the negative factors (chart #7). Differences
here are more notable. Of the 94 negative comments, 58 were from Tow
interest people. The notable overall factors seem to be a, and i first,
then ¢, d and j. However, in only two did the high interest people
total more than 5: d (bad personal life!) and-i (diaries are a pain).
Low interest people, on the other hand went over 5 on'g_, é_, d, i, and k,
with the widest gaps between the two on a (superficial )'c_ontent). i, and
k (too much freedom, not enough structure). This sque.{fs to me that
many more low interest people than high simply had a hard time figuring
out where they should "dive in" and whether they could svflm if they did.
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k 1is of particular interest to me for two reasons. 1) There
has been much talk about this problem in Nat Sci 131, and it is fas-
cinating how few people checked it. Is one to conclude that it wasn't
a factor, or that people just didr't recognize it as such? 2) It is
the item with the greatest proportional difference between high and low
interest, 6:1. This would suggest that the problem bothered those who
were involved much less than those who weren't (in fact, the one high

who checked this was a borderline 3-time 1-interest case).

6. What did high and low interest/time have to do with
what a person got out of the course?

Let's Took at charts 3 and 4 again. #3 indicates that many
more high interest people than low got enough out of the course to
know that they would do it over. #4 shows that slightly more high
than low interest people changed their views (all but 5 positively)
on science and technology, while twice as many low people as high
were unaffectedd.

It is indeed surprising how many low people apparently
were affected by the course. A total of 24 chose one or more of
the three: 1) S and T outlook affected; 2) take course again;

3) follow up activity (chart #9), which indeed, leaves us with only
7 left entirely unaffected by the course! Of the high interest
people, there was no one who fell in this category.

See Attachment C for a 1ist of the ways in which people

claim to be following up.
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7. 1s there any way to characterize the seven people on
whom the course had no impact?

Charts #8, 9 and 10 give us some idea. Chart #8 shows
the distribution of high-low people according to their S and T out-
look and whether they would take the same course again. Of the highs,
not-at-all group, all would take it again. Of the lows, nbt-at-al]
group, 3 would, 7 would not. Chart #9 tries to locate students as to
interest, S and T outlook and follow-up activity. Here we can see that
of the 30 people who indicated no follow-up, 17 were low interest, of
which 10 claimed not to have had a changed outlook on S and T. In fact
only in the low interest, not-at-aii category did all people indicate
no follow-up.

Sight must not be lost, however, of the fact that 13 high
interest people indicated no follow-up. And of the people in the
"positively" category, 26 indicated follow upn. of which 13 were high
and 13 low, and 15 indicated no follow-up: 9 high and 6 lou, The
conclusion must be, therefore, that whefher a pefson was high or low
interest, there was equal chance of follow-up -- save if a person was
low-interest and was not “tuned in" to the S and T aspects of the
course. Then, the chances of follow-up were nil, although about one
third (3 of 10) indicated they wduld take the course again.

Chart #10 shows the distribution of high-low interest by
S and T outlook, grade. and major field. The low interest not-at-alls

onS and T are enclosed in squares. Recall that the humanities
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(chart #5) had the greatest proportion of low interest people. Yet,
none of them fell into the low-interest not-at-all group. 7 out of
the 10 fall in the social sciences (B (2) and P/F (5)) group, 2 are
freshmen, (1B and 1C) and one a Nat. Sci. A. Three of the Soc. Sci.
group (the 2 B's and 1 P/F) said they would take it again.

What “more can we say about these seven people who appear
to have been entirely unaffected by the course? First, their names,
year, major and grade:

Peter Shapiro Fr. C

Larry 0'Donnell Fr. B

James Fitswilliam Soph. Astro. A-

Roslyn Saum Sr. Gov. P
Kala Ladenheim Jr. Psych. P
Lucinda Winslow Jr. Hist. P
Richard Stratton Jr. Hist. P

A1l three of those who were graded were taking the course as a

Cen. £d. requirement (of the 24 people who claimed this reason for
taking the course, 6 got B; 5, A; 13, C). Only two indicated con-
fusion with the wariy math lectures. None, save Fitswilliam, seems

to have cotten to know the staff more than perfunctorily. As for the
projects, it is interesting to note that 5 of the 7 seem to have chosen
projects lying within their major field of interest (the two freshman,
of course, have no field). Of the high-interest peopie, the ratio

was over 2:1 in favor of unrelated projects. Among the low-interested

it was approximately 50-50.
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A breakdown of their choices on the positive-negative

factors 1ooks 1ike this:

Positive Negative
a-2 a-5
b-1 b-1
c-0 c-2
d-2 d-1
e-2 e-0
f-0 f-0
g-1 g-1
h-1 - h-l
i-3 i-3
j-0 j-0
k-4 k-1
1-2 1-0
m-1

A brief interpretation would be that these people did not particularly
like the staff or the way they handled the course (although no one
checked 1 negative, 3 total checked a and m positive) and that the little
1f anything they did manage to get out of the coursé was completely on
their own (positive k and 1) and apparently not very satisfying since
they wouldn't take the course again. Note that only one person checked
one of the two "personal life" questions -- negatively, thus. befng the
only one who might have been willing to blame outside factors for his

problem!
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Conclusion

1. From our level of analysis people seem not to have gotten
out of the course what they put into it. Regardless of whether a person
devoted high or low interest/time to the course, he might still want to
take the course again, might be following-up what he learned with pro-
Jjects, other courses, or career plans, and might have a new outlook on
science and technology. Unlike many college courses, then, it would
seem that just by “being there", so to speak, a student might have
profited.

2. Ten people fell in the group of low interest people
whose outlook was unchanged by science and technology. Of the ten,
three said they would take the course again, but, 1ike the rest,
indicated no follow-up. This leaves only seven people who, by our
criteria, were entirely unaffected by the course. These people did
very little work (with the possible exception -- unless we were conned --
of the A-) and did not seem to care for the staff at all or the way the
course was conducted. The three who were graded were taking the course
for a Nat. Sci. requirement. It would seem that getting something from
the course would demand either a commitment of time and interest or a

desire to get into the science and technology aspebts of it, or both.

3. A total of all but 10 peopie seem to feel that the staff
and the "broad range of interesting topics" factored significantly in
their interest in the course, a fact which throws some doubt on the
“packagability" of the course (1f one assumes that "broad range of

interesting topics" is dependent on the staff -- sort of a knotty problem).
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4. What, if anything, does this suggest for next year? The
very division into high-low interest/time is an a posteriori one that
was convenient for analysis but probably cannot be d1hect1y measured
early in the semester. It should be noted that even though many of
these low-interest people did manage to get something out of thé course,
they still had a reason for making it lower on their priority 1ist than
other courses, and might well have gotten more out of the course had
they wanted to. It should be reméﬁbered that as a group, more of these
people (than high interest people} felt the c.urse was too superficial
and not structured enough. And those with the most problems did not get
much out of the science and technology aspect of the course.

a. One possibility, it would seem to me, of early detection
would 1ie in sending out feelers (short questionnaires, prdbably during
thg class) to discover the people most troublad by such problems*. They
should then be encouraged to come to a section (which

would probably be in considerable demand) which would deal with
fhese problems and questions they have. They should be asked to think
about possible connections in the course, and asked to convene with
others (including staff) who might want to discuss this. If enodgh people
indicate at the end of a lecture that they would attend a further section
on the topic, a section should be held. And finally, much encouragement
(even "formal" blackboard invitations) should go out to those having

trouble with the Sand T topics.

* Note that the evidence does not support making the course more structured.
Many people, most in fact, 1Tked 1t that way. Some extra curricular way
to satisfy the unhappy would seem to be as far as we should go. :
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b. Projects should be thought about early, and people
encouraged to venture into new territory.

C. Lectures can be improved in some specific ways, as
diary analysis has shown.

d. Finally, to facilitate data collection next year, it would
seem to be that there should be somewhat more guidance on the diaries.
Students should be encouraged to include some comment on the various
aspects of each class meeting (content, lecturer, media), and it should
be made very explicit that this will in no way reflect on their grade.

It might be mentioned that we value personal reactions much more highly
than rote copying because we feel both we and they profit most from a
questioning, critical outlook. And if they find they are highly critical
of the course in the diary, they should discuss this with the staff.

It would be very interesting if students were asked to include
in their diaries a brief, but regular, account of their reactions to some
other course they enjoy. This might give some control measures to our
enterprise, particularly to such a relative guage as the high/low interest/-
time category explored in this paper.

They should also note how they came upon the selection of théir
project topic, and give some indication of how satisfied they feel with
it. |

5. What about follow-up studies on last semester's group?

A study in another year of these people would be most interesting. Some

~ questions that might be asked:
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- What, in your memory, was the most valuable aspect of the
course?

- If you followed-up the course with another activity, what
was 1t, and was it worthwhile?

- If you had it to do over, would you take the coﬁrse again,
knowing what you do now?

- If you were to take the course now, what would you devote
your time to, and why?

- Has your outlook on science and technology been any further
changed since the course? How?

- What do you think was most seriously missing in the course?

- Do you remember why you were or were not interested/involved

in the course?
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ATTACHNENT A

Your name
Name : . M__F__ Year:
‘ Major
P/F
Grade
I, COURSE REQUIREMENTS
A, Diary
~Confused about purpose? fes No Na
B. Project
~Title
~Choice motivated by:
130 lecture 130 reading previous personal interest
another'cour’e staff suggestion desparation

-Student satisfied with finished product? Yes No Uncertain

II., READING

A.-On what basis were independent readings selected?
random concentrated topic interest

spurred by lecture or
course reading

B.-In what area, aside from project, did student do most concentrated

reading?

III., RELATION TO OTHER STUDENTS
A,- Was student generally aware of how others in cdﬁrse were thinking?
thouéht so, and felt they shared his views
thought so, and felt they were at odds with him
no, but wished to |

no, didn't care

B.-Did studast get acquainted with staff ¢ C just
only with regard to project more extensively than/through project

n~
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III. (cont'd)
C.- Did student (circle if yes; 'x' if no; blank if na)

attend at least ome J,J. dinner attend before and after class activies

become acquainted with cther students participate in class discussions
remaim aloof seem intimidated

IV, SECTIONS
A.-Interest expressed in having sections? Yes No
B.-Reason wanted sections:
to hear and discuss student opinions
to get to know staff and class better
to go into subject matter in greater depth

to explore new topies not covered in lecture

V. GRADING
A,-Why cnose grading status he did:
(if graded):
fulfilled necessary Harvard requirement
liked good grades: as ego-booster
as self discipline
for academic record

(if p/f):
didn't want pressure

disapproves of grading system
B, =Thinks course, in future, should be:

only p/f only graded same " gelf graded

VI, EFFECT OF COURSE
A.- Did course affect opinions on science and technolog&?’ Yes No

How(biiefly)? TABS
3.~ State briefly other effects & TAB:
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Vii. COURSE IN HARVARD CONTEXT
~Did student think course
Not very different from any other Harvard.course

- if go, any specified?
Ineffectual attempt to get away from traditional course structure

Stimulating departure from regular routine

VIII.-Any suggestions on further subject areas to be covered?




Student Name 111-34
Student Reaction to: "ﬁﬂ Read
B uden ¢ Q vt eadin
X familiar | Reaction tol ‘\p"‘\ ;\“‘c :;t"" Follow | re
Lecture Topic Notes] w/topic Lecture Js¢ W8 mEDIA | Up Lectur

Intro (AGO)

10/1  (EBB)

Shannon-Weaver

10/6 con't
Bit Theory

10/8 (AGO)
Telephony walk-thru

10/13 (AGO)
Linear Amplifiers

10/15 (Panel)
FCC-ATT Dockets

10/20 (AGO)
Transmissions

10/22 (AGO)
Compunications

10/27 (AGO)
EducTech&Innov.

10/29 (BB)
Birds ,Bees,Frogs

11/3 con't
Ants & Sex

1175 (JP&AF)
Computer Survey

11/10 (DL)
Visual Perception

11/12 (BS)
Sense Percegtion

11/17 (OL&BS)
Theatre Comm.

11/19 (Panel)
ESP :

11/24 (AGO)
Linguistics

12/1 (BB)
Hermit Crabs

12/3 (BB) con't
Dominance Theory

12/8 (Zartler)
Business Organ.

12/10 (Zapol)
Tech&Third World

12/15 (Gerade)
Class Evaluation
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READING

A. Mark:

1. Read

2. Wanted to read but couldn't find

3. Stimulating

4. Discouraging

5. Boring
Weaver Slime Molds
ATT Docket Information
Pulse Code Mod. Taviss
Comm. Satellites Cherry
Tel. Switching Miller

IIA & EIA Zartler papers
Carey & Quirk Solzhenitzyn
Compunications McLuhan
Ransom Langer

Run, Computer. Run Suzuki

Sebeok Bruner
Pheromones AmLSkinner

B. Did he find any other Sci. Am. reprints particularly useful or
interesting? Which ones?

C. Suggestions for further reading.
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ATTACHMENT B

A group of us taking Rat. Scl. 131 are interested In some of your a
Posteriori thoughts and reactions concerning Nat. Sci. 130. Please fill
this out and return in the encloscd envelope -~ as soon as possible. Thanks.

Name

1. bid Nat. Sci. 130 affect your ocutlook on science and technology?
Positively Negatively Not at all If so, how?

2. As a rosult of Nat. Sci. 130, have you becowe involved in anything ---
courses, projects, papers, future plans -~- that you would probably
not have considered otherwise? Yes No If YES, explain briefly.

3. Compared with your other courses last semester, Nat. bci 130 ranked
(cirele one for cach):

1l 2 3 4 in terms of time spent in the course

1 2 3 4 in terms of interest in the course

4. The following is a list of positive and negative factors we think might
have affected your involvement in the course. If you can think of others,
please add them. Then circle the items which applied to your case and
number the three or four most influential factors.

Positive egative
a. There was a broad range of a. The content was too superficia1.~
interesting topics
b. The content met your neceds ___b. You weren't interested in the
(personal; other courses; etc.) countent.
c. The course challenged you. __¢c. It vas a bad experiment in format.
d. The course introduced new. ___d. Your personal life was bad.
ideas. ___e. You get anxious about grodes.
e. iThe format was experimental, f. You don't do much work for p/f
f. Your personal life was gond. courees.

» You wanted a good grade and g. The requirements were too easy.
thought you could get it. h. The requirements were too hard.
h. You like not working for a i. Diaries are a pain.
grade. .__J. Your project was an abortion,
___1i. The rcquirenents were easy. _ k. There was too wuch frcedon; not
3. You like writing diaries. enough structure.
k. You liked your project. 1. You didn't 1like the staff.
1. You wanted a chance to do m. ' '
independent reading. ___n.
m. You liked the staffl. o.
n. .
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5. Was your diary an honest account of the work you did in the course?
a) YES b) NO c) SORT OF If (b) or (c), any comments?

Was your diary an honest reflection of your attitudes, feelings, reactionms,
etc. toward the course? a) YES b) NO c) SORT OF
1f (b) or (c¢), any comments?

6. Why did you choose (check one) [] P/F [] Graded?

7. 1If you were graded, did you get what you expected?
Yes No Lower Higher

8. 1f you had it to do over, would you take Nat. Sci. 130?
Yes No Undecided

1f you sharc our concern witih improving the course next year, join us on Wednes--

days at 2:00 pm. in Macthews Basement.
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ATTACHMENT C

Comments Made on Follow-up Question

Yes

My general thinking about the state of things; career plans

Independent study with Dick Land this semester

Three coursés-i'm taking this semester and a peisonal experiment at home
Perspective on my Major

Research of high school educational systems

N.S. 131; computers

N.S. 131 Wednesday group

N.S. 131 and summer work

Future plans: computer applications

Expanded project on hitch hiking for SS 136, Social Character of America
The project affected my painting and I'm taking a year off to work on it.
N.S. 131

I will be more Opén to using technical aids for teaching

I plan a concentration in communications

Possible summer internship for 130

Considering N.S. 110

N.S. 131

N.S. 131

May take a similar course next semester

Language theory

Interested in education, not educational technology; have turned
toward sociology and politics of education



111-39

N.S. 131; interest in education

General interest in AV, and want to do further creative work in sound
systems.

Steered toward thesis advisor and topic

Interested in Buckminster Fuller's World Game; wondering about working
in science education.

Interest in educational technology; N.S. 131
Extended interest in communication, language
Doing Freshman seminar paper on urban communications

Considering special major in communications

No

But made understanding of another course easier
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APPENDIX IV

An Empirical Analysis
of
Natural Sciences 130
II
Fall, 1971

William Schroeder
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This paper is simply a sequel to "An Empirical Analysis of
Natural Sciences 130" by N. Zapol (Appendix I1I). The first paper
deals with the construction of a questionnaire addressed to the
students of the named course in the Fall of 1970, and the analysis
of the results of that questionnaire. A slightly augmented, but
essentially similar probe was tried on the students of the same
course when it was given in the Fall of 1971. This paper deals
with the results of the second round, and draws some conclusions
through comparison of the two.

Change in the Questionnaire

This writer has evéry sympathy with the reader who doubts
the probity of making changes in a questionnaire at all when one
is a) intending to make some kind of comparison, and b) not
entirely certain just where the strengths and weaknesses of the
original instrument lie. This observation leads to a classification
of the additions and changes into three types:

1. Additions which reflect the changéﬂ nature of the course
itself. At least one change, the inclusion of a required five-
minute videotape, probably couid not have been ignored without
distorting the answers in the remainder of the questionnaire, and
in general, additfons of this type should not be passed over
despite the difficulties that they create, for presumably their
omission would create greater difficulties.

2. Additions which reflect feedback from the original
questionnaire, or other feedback gained after the time that the

original questionnaire was' prepared. An example of this would



IV-3

be Positive p. in question four "The staff argued in class". The
only possible defense of such an addition is that having left it
off in the first place was inexcusable in the face of the feedback
which we received, and the issue was too important to ignore even
with the risk of skewing the comparison. Nevertheless, the presence
of such a new element must surely have affected the answers to the
other questions, especially in view of the continuum fashion which
the question was stated.

3. Questions which were added to sharpen the thesis of the
original paper, for example, question 8; "How many pre-lecture

sections did you attend?", combined with question 9 "Did you use
Matthews at any other time than the pre lectures?". (These also

fall into category 1...). One can only say in this case that one
must be extremely circumspect in the way in which one applies the
information gained from such questions.

In the case of this particular questionnaire, the aims of
this paper can be aided by one simplifying assumption, which is
that the student answers the questions sequentially; that is,

the statement of previous questions may affect the way that the
student answers a given question, but the reverse is not true.

That is, a student will not go back to changé *he answers on pre-
vious q0estions based on the statement or the answer to a given
question. (This hypothesis is also supported to an extent by the
fact that there is no visible evidence of such changes in the form of
‘erasures or crossingé-out.) This assumption will be assumed to

hold except within question 4, for the reasons stated above.
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(The reader is directed to Attachment A, where the new questionnaire

appears.)

Comparison of Response

Having concluded the preliminary footwork, the next step is
a point by point comparison of the responses which Zapol considered
critical to the thesis of her paper:

1. Size of response. Remarkably, we received the same
number of filled-out, attributable (with names or otherwise identi-
fiable) questionnaires (63) as Zapol, with a slightly smaller popu-
lation (99). The distribution of this response over class, field,
and grade (see chart in Attachment B) is perhaps even more uniform
than Zapol's, though it shares some of the predictable lacunae
(failures, etc.).

2. Validity of diary. Although many did not feel pressed
to give any sort of answer to the questions on the second side at
all, we can assume from responses to the first part of section 12
that at least 58 did look at the second side all the way through.

5 did not respond to the "work" question at all (Does the diary

give an honest account of your work in the course?), over half,

as last year, responded either "No", or "Sort of" (32), and 21

said "yes". This matches well with iast year. The response on

the "attitudes question" (Was the diary an honest reflection of
your attitudes, feelings, reactions ...), however, was significantly
different from Zapol's response. Of the 58 who we can'be sure saw

the question, only three did not respond at all. Only 4 answered
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"No" to this question, only 13 auswered "sort of", while 38, or about
70%, said "Yes", compared with 43% in Zapol's response. I would Tlike
to reserve comment on this until later in the paper except to say
that I feel that the comparison i§ one of the ones which can legit-
imately be made, the wording in both versiors being nearly identical,
none of the added questions seeming to influence this response, and
the diminution in total response simply the fault of the doubled
length of the second instrument.

3. High and Tow interest. In Zapol's group, high interest
meant those who checked either 1 or 2 in both parts of question 3.
There were no cothers this year who checked 1 in the interest category,
and in fact only a few who checked 2. For the benefit of those who
like to make exceedingly fine points, those who checked 3, 2, or 4,
2 are grouped as "middle interest" in the chart in Attachment C.
For the purpose of comparison, they should be grouped with Zapol's
Tow interest students. (To quote Zapol: "this category merely
reflects personal priorities.” I would alter that to say that this
category reflects the image of priorities that the student wishes
to project. Thus the issue of questionnaire candour raises its

ugly head again.)

As to the validity of high-low interest, Zapol found that
it was not a factor in staff assessment of student work, in that
it did not seem to correlate with thé grade awarded to the student.
Looking at the chart in Attachment B, the reader may wish to qualify

that statement for this year's data slightly. Remaining with Zapol's
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analysis for a moment (lumping middle and Tow interest together),
we still find a significant preponderance of high interest in the
A's, and a great preponderance of lTow interest in those who chose
pass-fail (even though all respondents passed). If, as this writer
suggests, we take the work interest to mean solely that, and lump
the "middle interest" with the high interest, a significant prepon-
derance of high interest appears in the B's also (67%), although the
dramatic figures in the "Pass" category flatten out a little.
Furthermore, close attention should be given to the C and D
categories, in view of the manner in which grades are awarded at
this level. A1l work at this level is regarded as substandard, and
it is not really stretching appoint too much to interpret a C grade
as the staff's evaluation of some "redeeming quality" of the students.
In this regard, the figures, though scanty, are conclusive. All C's
fall in the amended high interest category, all D's in low interest.
Zapol also attempted to differentiate between high and Tow
interest in answers to question 1 and question 12. In question 1,
preserving for a moment Zapol's criteria, there is virtua]]y no dif-
ference between the response of high and Tow interest groups. In
duestion 12 (If you had it to do all over again, would you take
Nat. Sci. 130 over again?), 11 low interest were undecided'or negative,
while only one high interest was undecided and none were negative.
The second finding is considerably more decisive than Zapol's finding
of last year, giving additional support to the hypothesis that a

literal interpretation of interest is the key factor that Zapol is
looking for.*

*Inclusion of "middle interest" category with high interest does not
materially alter these findings. '
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What can be said about the academic characteristics of each
group? First, let us check out Zapol's findings. She found that
Humanities concentrators and Social Sciences Pass-Fail contained a
large preponderance of low-interest students. This year Humanities
shows a 50-50 split (10-9) and Soc. Sci. Pass-Fail shows slightly
less Tow interest than the overall for pass-fail (75% as against
83%), so we can thankfully dump such prejudicial findings, and
refrain from introducing others, since the only category that might
be mentioned is, in fact, the one called "Other". (The spread of
“middle interest" is also fairly uniform.)

As regards the preference factors (Question 4), much of
Zapol's analysis will not be considered for two reasons. First,

because the added questions change the frame of reference drastically,
and second, because the discussion is in no way weighted for relative

numbers of high and Tow interest students responding. As far as I can
see, some useful information of an heuristic nature can be inferred

if we pursue the assumption that a near 2:1 preponderance in responses
one way or another may indicate a difference in the way in which

high and low interest students respond to the course (given that the
groups were about equal in size). This produces four special groups
of responses:

A. Positive responses which high interest students clearly prefer:

The content met your needs 15-8
The course challenged you 13-3
Your personal life was good 7-3

You wanted a chance to do independent reading 11-3

You needed this for a Nat. Sci. requirement 23-11

The staff argued in class 9-5
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B. Positive responses which low interest students clearly prefer:
The course was experimental 12-20
You like not working for a grade 4-7

C. Negative responses which high interest students prefer:

You weren't interested in the content 5-2
The requirements were too hard 2-1
The staff intimidated you 4-2

D. Negative responses which low interest students prefer:
The requirements were too easy 1-3
There was too much freedom, not enough structure 3-6

The staff argued too much in class 3-6

Zapol's response included seven such "characteristic responses”,
this Tist totals 14. The only responses that repeat are negative.
("The requirements were too easy", and "There was too much freedom,
not enough structrre”.)

Examination of Attachment C will show what the addition of
the figures for the "middle interest group" to the high interest
group does to the figures. The effect of this on the analysis of
question four can be predicted immediately fromAa singte characteristic
of this group. The average number of positive checks per questionnaire
was about 6 1/2. The nine members of the middle group produced exactly
57, right on average. The average number of nagative checks was about
2 1/2, and this group produced an average of less than one. (High
interest: about 2, and low interest: about 3 1/3.) If the data has

any validity at all, this seems % clear mandate to separate the
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middle group from the Tower group, and perhaps also a mandate to separate
completely.

If we group high and middle interest, we have, instead of a
nearly even split, almost a 2-1 split, so we would require something
like a 3-1 ratio to indicate a high-middle interest preference, a 1:1
ratio or worse for a low interest preference. With this stipulation;

A. remains unchanged - all ratios increase dramatically

B. gains one: "The requirements were easy". This was not

"characteristic" in Zapol's data.

C. all entries vanish, since the 2:1 ratio does not increase

D. gains five entries.(see Attachment C)

The isolation of the middle group thus results in a net gain of three
characteristic responses.

What, if anything, concrete can be said about this? All of
the above taken together indicates that it is possible to isolate groups
of students whose responses to question 4 are characteristically dif-
ferent. Since question four deals with some pretty concrete things,
this opens the possibility of tailoring the course toward those groups
of students, should the decision be made that that is a good thing to do.
The lack of repeating characteristic responses from last year is indeed
discouraging. One reason not to be deterred is that the conduct of the
course was to some extent affected by the questionnaires and like data;

the other reason will be confronted in the next section.
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A Digression on the Subject of Student Candor

Before we pass on to the last and most important part of
Zapol's analysis, that of students entirely unaffected by the course,
some basic considerations should be faced. We are confronted with
data which suggest serious disagreement with a number of Zapol's con-
clusious, but the axe cuts both ways. Sometimes this writer finds
clarity where Zapol found none, and vice versa. At least two con-
clusions are open to us. We may decide that the attempt to make such
measurements and judgments is truly a will-o'-the-wisp, even a
posteriori. The problem with this conclusion is that nobody really
wants to jump to it. A1l too many of Zapol's conclusions and those

of this writer ring true to those who were involved in the process of
teaching the course. There must be wheat among the chaff.

If there be wheat among the chaff, we should be able to do
the following sorts of things: |

1. We should be zble to sharpen the instruments in order
to produce more agreement between the two (and subsequent) years.

2. We should be able to uncover artifacts in the data to
explain differences between the runs of the experiment which cannot

be reconciled otherwise.

The fact fhat such an attempt flies in the face of numerous
experiments with no-significant-difference outcomes should not dis-
courage us; it should only make us the more meticulous. As far as
(1) goes, this paper contains some justification for a refinement
- of the high-Tow interest categorization which seem to make it a

better predictor of certain kinds of behavior. This is based on the
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slight evidence offerred that the staff can recognize a high interest
student. Concerning (2) I would like to discuss a specific artifact

and its relation to the other findings. Reference was made earlier
to the response on the second part of question 6, concerning the

validity of attitudes expressed in the diary. This question elicited
the most startling difference between the two years, a much larger
number declaring that, in fact, they had been candid about their
attitudes, feelings, etc. Why should we assume that this is an
artifact, and not just statistical scatter? 1 offer two reasons:
First, the impressions of those reading the diaries indicate that

there was a great deal more negative (albeit not always unconstructive)
commentary in the diaries this year than last year. I find construc-
tive criticism strong evidence of considered candor. In addition,

the course was no longer a new one; there was no rosy glow of experi-
ment to induce one to gloss over anything, no special reason to pretend
interest and commitment. Second, the attitude of the staff toward the
diaries was much more matter-of-fact and realistic; we may assume
from this that the students could well have felt more free to express
themselves. We also were now explicit about what the diaries were
meant to be. _

Acceptingvthis first hypothesis of diary candor urges the
assumption of candor in the questionnaires as well, since it seems
safe to presuﬁe that the questionnaire calls forth responses which
are formed while writing the diaries. Should this be in fact the
case, it might explain both the disappearance of spurious results

and the sharpening of gthers. Let us only state at this time,
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however, that it offers a possible interpretation for a number of di-
vergences between the two sets of data which can probably be tested
‘quite easily in the next round of the experiment.

No question on the questionnaire suggests itself as a pos-
sible cross-check for candor; however a very interesting one might
be to have each section person rate his students as to interest cate-
gories, and to compare that with the output of the questionnaire.
Since the accuracy of this prediction would be a nice thing to know

in and of itself, it might be worth trying.

Students Unaffected By The Course

These are defined, by Zapol's criteria, as those who:
1. experienced no effect upon their outlook on science and technology,
2. did not mention any follow-up activity, and 3. would not. take
the course again. They are: T. C., R. E., P. N. F. Fortunately,
the number is small enough-so that I may justly refrain from gen-
eralizations. Instead, I would like to discuss one of the three,
N. F., who happened to be in my section. N. had two earnest and
interesting conferences with me on the subject of his projeét, which
turned out to be a thoughtful and interesting analysis of some of

the language used by Marshall MacLuhan in Understanding Media. He

spoke up in class several times to some purpose, and did a most
entertaining and interesting videotape involving a rather zany, but
apparently honest experiment. His diary was fragmentary but not
negligible. 71a say that N. was unaffected by the course implies

either that we place a rather narrow interpretation on the word
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(too narrow, I mean to say), or that we reject the value of the tried-
and-true (sound papers and class discussion) and also our most promising
innovation (the videotape).

We may say, however, that of the students who did do follow-up,
high and middle outnumbered Tow by 31 to 12 (we would expect 2:1)

and of the students who elected to take the course again, high and
middle outnumbered low 36 to 10, and that the three infamous unaffected

students all belonged to the Tow interest group.

Zapol's Conclusions

1. "A student might profit from the course just by 'being
there'". This conclusion is not supported by the data this year
(despite the terrific counterexample of N. F.).. High interest students
do more follow-up, and high interest students characteristically choose
responses which indicate that they experienced more, 1iked it more,
and accepted more challenges.

2. "... getting something from the course would demand either
a commitment of time and interest or a desire to get into the science

and technology aspects of it, or both." For the first part, vide supra
my hesitant suggestion that time and interest should be separated, and
that in fact inteiest is the more important indicator. An interesting
artifact of the grading chart is that the middle interest group got

the lowest percentage of A's and the highest percentage of B's, in-
dicating that their lack of time’commitment was real and hurt them when
it came to the crunch. This is by way of saying that time and interest
are both important, but that they should not be lumped together. I
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feel that the isolation of science and technology as part of the course
rather than as the general framework is not susceptible to any sort of

analysis even as precise as the sorts carried on above.

3. "a total of all but ten people seemed to feel that the
staff and the 'broad range of interesting topics' factored significantly
in their interest in the course, a fact which throws some doubt on
the "packagability" of the course ...". Zapol allows that the broad
range of topics, attracting 67% of the respondents may not be dependent
on the fine staff, whom this year 40% liked, 9% were intimidated by,
while 14% felt that they argued too much. The topics, the videotape,
and the other ideas are of course exportable - the larger and more
diffuse the staff gets, the less it depends on any personality. The

real question is, who would pay for it?

This Writer's Conclusions

1. Many of the results obtained in Zapol's paper disagree
with results which appear in this year's data. This is to be ex-
pected in any endeavor dealing with such soft variables. However,
we should have the courage to assume that some of the disagreements
may be the reflections of real differences, while others may be re-
solved by a more sophisticated approach to the data.

2. The most significant single datum is the large number
_of students who feel that their diary responses were candid. This
argues for preference of this year's questionnaire data over last
year's, and it also urges those involved in giving the course to

encourage this factor further. For example, early citation of both
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positive and negative passages, and/or some discussion of the value
that we place on candid data might help to increase this useful tendency.
3. The most important conclusion is tentative. It seems
unassailable, as Zapol suggested, that the student's evaluation of
his time and interest commitment can function as a predictor for
several of the qualities and types of activity that the course
esteems. These include:
a. Grades (performance)
b. Follow=-up

c. Preferential attitudes toward different
aspects of the course.

I do not suggest that we have in any sense a refined instrument. In
particular, it is not clear that the "middle interest" group should
be combined with the high interest group, although it seems clear
that they do not belong with the low interest group. Nevertheless,
I hope that I have been able to offer enough information in this
paper to indicate that there is wheat among the chaff somewhere.
4. What might be done next year to refine this instrument further?
a. Since one of the ideas suggested by the data
is that the staff can, to an extent, recognize a high-interest
student, asking the staff to rate their students at the end
of the codrse prior to the questionnaire (and perhaps at
the beginning too)
b. In responding to question 4, if the students
were asked to give a specific number of responses (say 7) to
both the positive and negative parts of the question, charac-

teristic responses-should stand out more clearly. At the
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moment, high interest students Titter on the positive side, Tow
interest on the negative side, just because that's the way they
feel,

c. Some more searching questions might be asked as
to why question 3 is answered as it is, e.g., what courses
interested you more and why? Also, we might simply ask the
principal focus of their interest - since question 4 does not

elicit this.

5. Why on earth should this be done? The assumption here is
clearly twofold; first, we want to change the course in such a way
that it produces high interest and commitment, and second, failing that,
we want to change the course so that it will attract more high interest
students and do more for them. Given these aims, the questionnaire becomes

a probe for direct feedback on this question, largely through question 4,
but also 7, 8, and 9. (More low-interest than high interest: students

used Matthews Basement, for example, and more attended pre-lecture sections.
Figure that one out. From the response, it seems that the pre-lecture
sections were a turn-off for a significant number of low-interest

students, although not for high-interest.) Social psychology holds

all too few variables which can be assigned by an observer in such a

way that the assignee will agree with him a significant percentage of

the time. Perhaps this is one.




IV-17
ATTACHMENT A - Questionnaire 1971-72

Name

Positively Negatively Not at all
\

1. Did Nat. Sci« 130 affect your outlook on science and technology? If so. how?
2 3 /%

TRCIRY

2. As a result of Nat. Sci. 130, are you planning to become involved in anything ---
courses. projects, papers, future plans --- that you would probably not have
considered otherwise?

Yes No m I1f YES, explain briefly.
/M i

S
3. Compared with your other courses last semester, Nat. Sci. 130 ranked
(circle_one for each, 1 = most, 4 (or 5) = least).
‘al 2 73 ?4-—-—- (s) in terms of time spent
ol /’_2 /z 4 . (5) in terms of interest in the course

4. The following is a list of posicive and negative factors we think might have
affected your involvement in the course. If you can think of others, please
add them. Then circle the items which applied to your case and check the
single most important factor.

Positive Negative

/% a. There was a broad range of ' 34 . The content was too superficial.
interesting topics.
!5 b. The content met your needs 7L b. You veren't interested in the content.

(personal; other courses; etc.)
/5 c. The course challenged you.

J7_d. The course introduced new ideas.

/}» e. The course was experimental. 3} c. The lecture format was too traditicmal.
,3 f. Your personal life was good. 3£ d. Your personal life was bad.

74#_ & You wanted a good 3rade and 3_‘2 e. You get anxious about grades.

thought you could get it.
2 h. You like not working for a grade. 36 f. You don't do much work for pass/fail
courses.

2l i. The requirements were easy. 32 g. The requirements were too easy.
- . 3& h. The requirements were too hard.
=> j+ You like writing diareis. 31 i. Diaries are a pain.
:Z__E. You liked your project. 42 . Your project was an abortion.
l. You wanted a.chance to do &l k. There was too much freedom; not
independent reading. enough structure.
246 . You liked the staff. 42 1. You didn't like the staff.
9-2 n. You needed this for a Nat. 432 m. You needed this for a Nat. Sci.
2:’ Sci. requirement.- - requirement. .
0. You ‘enjoyed using videotape. Mn. The videotape project was a pain.
2.9 p. The staff argued in class. 45 o. The staff argued too much in class.
At8p. The staff intimidated ycu.

30__q- 0’7‘4’1)" ‘ #_q o,/k’\

]:KCN PAGE OVER.

wll Toxt Provided by ERIC
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5. Did you: Sy 49 S0 S/
a. Read in preparation for a few [) many [ ] no[] lectures? Yes{! No[]
b. Do outside activities related to the course? Yes (] No[]

1f so, what? .5_; D4

c. Do additional reading? Yes|[] No[ ]
If so, in what areas? S5 S€

s s e9
6. a. Does your diary reflect the above acitvities? Yes|] No[] ~ Sort of[]
b. Was your diary an honest reflection of your attitudes. feelings. reactions,
etc. toward the course? Yes[] No{] Sort of[]
If NO or SORT OF, any commentsd ¢ 6/ CZ

7. a. Do you think your section assignment worked well for you? jfj ho Md‘r/

63 644 §S

b. Did you make use of the other staff members? j‘f Ho

¢ 627 '”?éo

€T Yo oI 3T
8. How many pre-lecture sessions did you attend? 8 1-3 # "7 8%
Did you find them interesting/(] useful(] boring(]) ?
73 P4 3
9. Did you use Matthews at any other time than the pre-lectures? Yes[] No[]

If so, what for?

10. If you chose to take the course Pass/Fail, had you already completed your

Nat. Sci. requirement? Ye%‘] No&%

If you chose to be graded, was your main consideration the fullfillment of
the Nat. Sci requirement? Yes([] No[]
If NO, explain. S0

11. If you were graded, did you get what you expected?
Yes (] No[ ] Lower[ ] Higher[]
Si— 33 8% S
12. If you had it to do cver, would you take Nat. Sci. 130?
Yes|[] No[ ] Undecided] ]
26 8
Would you take Nat. Sci. 130 if it were not a Gen. Ed. requirement?
Yes[} No[ ] Undecided[]

- . A'B<cpD
&9 9o 4l w:,, % 17 9t
/& — WMa I@/ quo,. s 43' 168
Joc Se) (o)
- %o - Horr s

. afbe r—/o
~). . A?x :’ l'b :%"
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ATTACHMENT C
Questionnaire Taily

- 31 9 23
CODE TOTAL . HIGH MIDDLE LOW
1. +onl 37 18 6 13
2. -onl 8 2 0 3
3. Not at all on 1 19 9 3 6
No answer 1 4 2 0 . 1
4. Yes on 2 43 24 7 12
5. No on 2 20 7 2 n
No answer - |
6. Time 1 14
7. Time 2 22
8. Time 3 15
9. Time 4, 5 1
10. Int. 1 1
11. Int. 2 26
12.. Int. 3 1
13. Int. 4, 5 1
No answer 3
14. Interesting topics 44 (5) 20 8 16
15. Content met needs 23 (2) 15 2 6
16. Challenge 15 (2) 12 0 3
17. New ideas 43 (5) 22 8 13
18. Experimental 32 (3) 12 6 14
19, Versonal life good~~-10 {0}~ - - -~ - -7 - -1 2
20. Good grade wanted 6 (0) 3 1 2
21. Liked not working 11 (0) 4 1 6
¥ ~'2. Requirements easy 11 (0) 5 1 5
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31 9 23

CODE TOTAL HIGH MIDDLE LOW
23. Like writing diaries 7 (1) 4 1 2
24. Liked project 42 (4) 22 8 12
25. Chance to do 14 (0) 11 1 2

independent reading

26. Liked staff 26 (0) 15 3 8
27. Nat. Sci. requirement 34 (1) 23 4 7
28. Enjoyed videotape 49 (11) 25 9 15
29. Staff argued 14 (0) : 9 3 2
30. Other g (1)
31. Content superficial 24 (6) 12 2 10
32. Not interested 7 {0) 5 0 2
33. Lectures traditional 11 (2) 6 0 5
‘34, Personal 1life bad 8 (2) 3 0 5
35. Anxious about arades 2 (0) 1 0 1
36. Don't work for p-f 1 (1) 0 1
37. Too easy ' 4.(0) 1 0 3
38. Too hard 3 (0) 2 0 1
39. Diaries are a pain 19 (1) 9 4 6
40. Project aborted 5 (0) 2 0 3
41. Too much freedom 9 (0) 3 0 6
42. Didn't like staff ' 4 (0) 2 0 2
43. Needed 7 r Nat. Sci. 7 (4) 3 0 4
44, Videotape a pain 6 (1) 3 0 3
45, Staff argued too much 9 (2) 3 ] 5
46, Staff intimidated you 6 (2) 4 0 2
47. Other 2
48. A fewon 5 : 52
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31 9 23
CODE TOTAL HIGH MIDDLE LOW
50. 5
51. 44
52. 5
53. - 28
54, 17
no answer 18
55. 36
56. 21
57. Diary activities yes 21 10 3 _ 9
58. no 10 : 4 2 4
59. sort of 22 14 1 7
60. Diary attitudes yes 33 15 6 17
61. no : 4 3 0 1
62. sort of 13 8 2 3
63. 31
64. ‘ 20 |
65 . 8 »“
66. 35 |
67. ' N
68. : 10
69. 15
70. 21
71. 16
72. 5
73 - . 24

13
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‘ 31 9 23
CODE TOTAL HIGH MIDDLE  LOW
76. Used Matthews yes 43
77. no ! 18
78. P-F Nat Sci req't yes 8
79. no " 1
80. Graded Nat Sci req't yes 32
81. 16
82. 21
83. _ 17
84. 1
85. 7
86._ Take 130 again yes 46 27 9 10
87. no " 6 0 0 6
88. *? " 6 1 0 5
89. Take 130 if not req't 45 20 7 18
yes |
90. no " 10 3 0 7
91. 2 " 12 6 2 4
92. & q. o é nonq. I & total o
15 48 6 28 21 76
93. 62 35
9. p-f 12 10 22
95. A 14 0 14
96. B 30 8 38
97. C 4 5 9
98. D 2 7 9
- 99, E- -0 4 4
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q non q total
100. Nat. Sci. 3 1 4
101. Soc. Sci. 32 14 46
102. Hum 24 14 38
103. Other 2 2 4
104. Fresh. 13 4 17
105. Soph. 16 6 22
106. Jr 16 7 23
107. Sr 16 15 31

108. Other 2 2 4
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This analysis of Nat. Sci. 130, 1972-73, concentrates
‘
on results of this year's questionnaire. Comparisons with
the previous two years are made in the body of this report.

I. Questionnaire Form

The same questionnaire was used this year as last (Attachment A). A few
questions (numbers 8 and 9) did not pertain to the course this year.
Some questionnaires had already been sent out when this was realized;
a surprising number of those who received these uncorrected forms actually
responded to the questions, expecially that concerning pre-lectures, as
if they were expected to have known these things existed. True, movies
were often shown before class, and this might have been interpreted as
"pre-lectures”, but what about "If Matthew is the person whc was there,
he put my videotape on my section man's master tape." in response to

the Matthews Basement question?

II. Size of Response

53 people responded out of 80 taking the course and these
were quite evenly distributed over grade, class and major, with somewhat
of an over representation of Seniors and pass-fail students. (See

Attachments A and B ).

ITI. High and Low Interest

Let us reconsider the meaning of this category. The original
categorization was devised as a method 6f getting at the question "who got
involved in (the course)and why?" (Zapol, Appendix III p.17). Time and interest
assessments on the. part of each student.seemed a logical way of finding

cut who really was invo]ved: Since that time, Schroeder has raised

O




the issue of whether the method of sorting these categories was correct (IV-15).
The original division was:
High Interest
a. Al1 those who checked either 1 or 2 for both time and interest
(question #3). _
b. Those who checked 1 for interest and anything else for time.

Low Interest
a. Those who checked below 2 for either, with the exception of (b) above

Schroeder was concerned with those who circled two for

interest and below two for time. This year there were six people who checked
3 time, 2 interest. Are these a different group, or do they belong with the
high interest, or the low 3nterest? We might remember that what we are
concerned with is involvement, not interest. In some nontrivial ways,
it is certainly possible to be very interested but not very involved,
because, typically, one has other time pressures that prevent any
serious encounter with that subject. Just being interested is not
enough then, it is also imbortant to arrange ones scheduling pressures
to allow a deeper commitment. The original division of high and low
interest categories was meant to reflect this disqfepancy.

IT interest and involvement could be distinguished with our
categories we would expect some characteristic differences between those
for whom the course was high in terms of interest and time and those for
whom it was high only for interest. . (For example, the one person, D.F.,
who checked ]-fbr interest and below 2 for‘time was in my section. He
seemed to be interested in the lectures, although I don't believe he ever
participated in class discussions, and did not seem to get involved with

anything in particular; including videotapes. -His project was a very.smail.. _ .
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m==inend the categories as follows:

V-3

" extension of his own very engrossing hobby and I was quite certain
that it did not take much effort for him to turn it out. In a word, I did
not feel he got very involved with the course.. He received a C+.)

The rest of this year's data suggest, however, that this middle
group is in fact more like the high interest group in terms of grades and
responses to the course as determined in question 4, than like the low
interest group.

Using Schroeder's hethod of comparing average number of checks

on the positive and negative parts of question 4, we find

1. On the positive checks:
Overall average: 5 1/2
High: 6 1/2

- Med: 8

Low: 4 1/2

2. On the negative checks:
Overall: 2 /2
High: 1 1/2

= Med: 2

- Low: 3

These data could suggest, as Schroeder suggested his data could
(IvV-8), that the middle interest group is a distinct unit. The middle
group's larger number of positive checks could also lend support to
Schroeder's thesis (IV-13) that'iheir lack of time commitment was real
and hurt them when it came te the crunch." But his evidence for this
statement was a higher percentage of B's than in the high 1nterést or
- low interest groups-a situatien-that does not" exist “this“yéar. The ™

safest conclusion would appear to be that we cannot hope to make fine

A

istinctions with such a crude instrument and that the best we can do is
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High interest - those who check 1 or 2 for interest and
anything for time

Low interest: everyone else
It should be noted that in all three years, only one person checked

1 for interest and 4 for time.

Returning now to the data, we did find that there were 14 higﬁ
interest, 6 middie and 30 low, or, in terms of the amended categories:

20 high and 30 Tow, a ratio of 2:3. There is a generai]y even distribution
of high and Tow interest among grades and majors, although freshmen have

a notably higher ratio (5:3) of high interest than other groups (5/8 of
the Freshmen were high interest), and pass-fails more low interest (1:6).

How can we characterize these two groups?

First, let us look at the preference factors in question 4. As was
shown above, the low interest people checked, on the average, a significantly
larger number of negative factors (3) and a smaller number of positive |
factors (4 1/2), than did the high interest people, who chécked an average
of 1.7 negative factors, 6.8 positive. In what factors does the difference
show up?

. Given the 2:3 high:1ow interest split, we could look for, a 1:2
split in the total number of checks a factor received_from.the high and
low interest groups, respectively, if we are to roughly estiﬁéte a low

intcrest weighting; 1:1 to'favor high interest.

“ LM .8 A e marssa samaa AM 4 & .oaam,
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/

A. Positive responses which Nigh interest students clearly prefer:

There was a broad range of interesting topics 15-15
The content met your needs 7-5
The course challenged you 8-4
The course was experimental 11-10
Your personal life was good 6-3

You wanted a good grade and thought you could get it 5-0

The requirements were easy 6-5
You 1ike writing diaries 6-0
You wanted a chance to do independent reading 5-3
You liked the staff 12-6

B. Positive fesponses which Tow interest students prefer:

You like not working for a grade : 2-5

C. Negative »ri-::<2f «ihich high interest students prefer:

Your personal life was bad : 5-5
You gét anxious about grades 2-2
Your project was an abortion T ‘ 4-4
The videotape project was a pain 2-1

D. Negative responses which low interest students prefer:

The content was too superficial ' e 2-12
You weren't interested in the content ,' 0-7
You don't do much work for pass/fail courses - 0-2
The requirements were too easy ' 0-4
Diaries are a pain | | 7-14
s —are «onmean..There was.toa much.freedoms. not enough structure. .1-Z.. ...
You needed this for a Nat Sci requirement -39
The staff argwe& too much in class 1-3

The staff intimidated you 1-3

. - ~aa
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This supports Schroeder's thesis that "it is possible to isolate
groups of students whose responses to question 4 are characteristically

different." High interest students were satisfied with what the course
offered and the way it was conducted. ‘Low interest students weren't.
Whether high interest encourages satisfaction with the course or vice
versa is a causality problem which cannot be determined from the data.
We do believe, however, that the generally even distribution of high
and Tow inie*éﬁt over grades (see Attachment B) indicates that these

categories aré not ex post facto ussigned by the studen® an the basis

of the grade ne received. Instead, the high-low interest designation
would appear to be a measure of student involvement which provides us

with a rather steady gauge for determining the impact of the course.

IV. On Honesty

The data suggest that we should believe what we've got as
evidence. both the diaries and the questionnzires. On question 6,
only 3_peop1e felt their diaries did not represent their attitudes .
towards the course. Many felt it "sort of" did ("My feelings were
slightly less positive than my diary reflected"; "When I started I
didn't know what to put in a diary. It wasn't until about 1/2 way
through that I began to write konestly".) The answers to this question
indicate that many people took this question to be asking whether they -
were keeping a true stream-of-consciousness on-the-spot account, to

‘which“€lie honeSt “aniswer™ ¥s; “at best;-sort of: - - - -iieeiiaa
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That <wie purpose of the diary was not really clear

is evident in the number of "no" responses

(14) to the activities portion of this question. This would indicate
that we should be more specific in our instructions next year. 1 see
no reason, however, to doubt the veracity of the questionnaire responses
(the high number of low interest people would seem sufficient evidence
here) and I concur with Schroeder's hunch that there were many negative
comments in the diaries, due at least in part to the feeling that there

was ''no special reason to pretend interest and commitment."

Schroeder suggested that we check this honesty estimate by asking
each section person to rate time and interest for his section. We did

that this year and the results are:

Staff Guessed: Interest Time Total
higher than students. 22 15 37
lower 12 18 30
same 13 16 29

The staff did not do well in matching the exact student
assessment; was it more successful in the more general estimate of high
and Tow interest (e.g., student says 1 for interest, the staff member 2:.
theée are both in our high interest category)? Staff guesses were no
better within these broader parameters: staff guessed 10 out of 19 high

interest people correctly; 13 out of 28 low interest people correctly.
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There are several ways of interpreting these figures. If we

follow Schroeder's implication that the staff estimate might be a
check to see whether the students were telling the truth or feigning

higher interest and time than they really devoted to the course, then it
looks 1ike a good portion of the students succeeded in fooling us, that
we estimated approximately 1/2 to be higher on interest, 1/3 higher in
time. But then, of course, we are admitting that the student was telling
the truth on the questionnaire, indicating that he certainly didn't
intend to fool us in the first place. One could contort these inter-
pretations many ways: e.g., lower staff guesses indicate the student

is lying on the questionnaire, etc. But the best case seems the most
obvious of all: the staff has a close to even chance of guessing higher;
lower, or on target, and that is simply saying that the staff doesn't
really know what is going on in such delicate matters. The staff isn't
therefore much of a check on honesty although it might be worth taking
note if in future years we find some unusual lacunae in this relativeiy

even distribution.

The Low Interest Phenomenon

Because there were so many more low interest people this year than

the past two, it is intergsting to try to find some characteristics of

this group. 25 of the 30 answered 'undecided or "no" to one or both of the
two parts of question 11: If you had it to do over, would you take Nat

Sci 130 and Would you take Nat Sci 130 if it were not a Gen Ed requirement?
Of the high interest people, 6 out of 20 fell in this category. As an

‘ex post facto, this comes as no surprise. What is perhaps more interesting
is that only one high and one low checked no for both parts of the question.
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The rest were Yes' or Undecided" on taking it again and Undecided' or ‘no’

on taking it again if it weren't a requirement. Which suggests, perhaps,
that using the course as a Nat Sci bypass is 1ikely to produce a less
than optimal encounter with the course, although the chances of being
high interest were equally poor for those taking the course pass-fail:

1 was high interest, 6 low. This suggests an interesting conclusion,
discussed in greater detail in our comparison of the three years, that
both those trying to fulfill the Nat Sci requirement and those taking

it ungraded are now apt to be using the course to minimal advantage:

as a requirement bypass or a chance to relax from the tension of more

demanding courses. If taking it graded, but not primarily

to fullfill the requirement, the odds are better than 2:1 of falling in
the high interest category. Simply put, the highest odds of becoming

involved with the course were if the student was taking it because he
really wanted to, not if he had to, and then felt bound to stick to it,

probably because he would be graded.

Grading
Very few people got the grade they expected. Only 6, in fact,
0f the remainder, 25 (9 high interest, 13 low) got lower than they ex-

pected; 11 (4 high interest, 7 lTow) received higher grades than expected.
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P1d the staff know this? If we greup the staff's estimate of high and
Tow interest of the entire class and look at this in terms of grades

gives, we get the following picture:

High Interest Low Interest
ta stimate Staff Estimate
Grade A 10 1
B 18 5
C 6 20
D L 5

The correlation between estimated involvement and grade given would

seem quite high., High interest estimates had a8 4:1 chance of getting

a Bor an A, Low interest, a 5:1 chance of getting a C or . High and low
interest as estimated by staff, then, is not nearly as randomly distribut:¢
over grades as it is based on self-assessment (see Attachment 8).

The question arfises of whether the staff felt it was rewarding high
involvement, when in fact this s something it could not judge.

It 1s more likely, however, that the staff tended to reason from high
quality work to high involvement. In the cases where the staff knew

this was not so (where quality came with 1fttle sweat), gquality won out.
Conversely, there were a number of pluggers who the staff knew worked
extremely hard on the course but had little to show for $t. Quality won
out here, too, much to the dismay of a few of our students,

Then, too, there is the possibility that while
the staff felt a B was a grade of reward, the studeats didn't. Of our

questionnaire respondents, the B's dividcd S got what they cxpected
7 \a-r 4 higher. Of the ? lm% ' ug;;mc } Mgh Cltcrtst

i B, 2.1 ;. " ".‘ - l. h" "
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felt the grade was higher, 3 got the B they expected. So, the B is
certainly not a grade for which one is always thankful, or putling it
another way, the staff's threshold level of reward was higher than what

the students expected.

Those Unaffected by the Course

Schroeder argues that this is something we cannot find by juggling
questionnaire categories. 1 am inclined to agree, to a certain extent.
Perhaps the point is that, although we cannot say for sure that these
people are totally unaffected (the word is, after all, very broad) by
the course, the encounter was far from optimal, and that it might be

interesting to tind out why. The problem 1ies in the crudity of using

the questionnaire for finding the answer. Some facts derivable from
the questionnaire this year are:

1. There were six in this category comprised of those who: (a)
experienced no effect upon their outlook on science and technology (Appendix III,
Attach. A, #3); (b) did not mention any follow-up activity (same, #5) and
(c) would not take the course again or were undecided (same, #87, 88, 90, 91).
Four felt that the content was too superficial (same, #31), or that they

weren't interested in the content (same, #32) or both. These

responses were characteristic of the low interest group (19 of 30 checked #31,
32 or both as opposed to 2 of the 20 highs), but seemed to be even more powerful
factors here. One student circled the "not interested" factor, adding

“This was my main problem. I just plain was not interested in the course,

and not motivated enough to bother to unravel its confusion."

2. A1l were low interest; of the 5 that were graded (1 A, 18,
1B-, 1C, 2 C-), all were taking it for a Nat Sci requirement.
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3. The first two criteria: no effect on science and technology
outiook, and no follow-up were really the determining factors for this
category. A1l who circled these two factors would not take thc course

again, save one person, N.B., (A Soc Sci senior) who was undecided.

4. The staff placed 4 of the 6 in the low interest group, so has
a higher batting average here,

5. There were 4 seniors (all social relations) and two freshmen.

Conclusions

1. the amended high-low “nterest category seems useful in sorting
out characteristic responses to the course. To repeat what Schroeder said,
“high interest students characteristically choose responses which indicite
that they experienced more, liked it more, and accepted more challenges."
If anything, this was more true this year than last, although the grade
distribution reflects it less.

2. There were many students who really did not get involved
with the course. They appeared to want more structure, more digestible
content, more guidance. The category of those least affected by the

course, a subset of this low interest group, points to Soc.Sci seniors
using the course as a Nat Sci bypass as being a particularly uninspired

group.

3. The staff, while on target in its feeling that there was a
good deal of frustration with the course (see preference factors, p. 4-5),
was not able to guess the high-low interest ratings with better than

random accuracy. Perhaps, guessing on the basis.of the project,
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diary, and videotape, they nay have been asking themselves "how
hard would I have to work, how interested would I have to be to produce
this result?" In other words, they might be using themselves as a
yardstick and work backwards, from the grade to the assessment. The
student, of couise, works forward. Whatever the grade, the involvement
is a thing of the past and remains so. While there may have been a few
cases where knowing how hard a student worked had an influence on assign-
ing a grade, these were kept to a minimum, as reflected in vigorous dis-
cussions during the grading session. In general, the staff tended to
reason from high quality to high involvement, rather than vice versa.
Even if it had good cause to believe otherwise, the staff used quality
as the determining factor.

4. Exactly what "getting something from the course" (Zapol,
Appendix III, p. 26) would demand is not clear. While high interest
appears to guarantee "getting something" (according to our definition
any one or more of the following: outlook on science and technology
‘affected, follow-up planned, would take course again),‘low
interest does not guarantee not getting anything. Why some low interest

people are more stimulated and satisfied by the course than others
cannot be determined from available data.

5. Many people did not record course-related activities in their

diaries. Clearer instructions might be warranted.
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ATTACHMENT A
() = no high/low

Questionnaire Tally interest designation
Code Total ﬁ;h Mi(gid'le Lfri
1. +on1l 29 8 5 15 (1)
2, ~onl 3 1 1 0
3. Not at all on 1 15 3 0 12
No answer 1 2 1 (1)
T e o
4. Yes on 2 28 9 4 13 (2)
5. Noon 2 23 4 2 17
No answer 2 1 (1)
6. Time 1 6
7. Time 2 13
8. Time 3 20
9. Time 4, 5 1
NA 3
10. Int. 1 7
11. IlInt, 2 13
12. Int. 3 n
13. Int. 4, 5 18
No answer 3
14. Interesting topics 38 10 5 15 (3)
15. Content met needs 14 5 2 5 (2)
16. Challenge 12 8 1 3
17. New ideas 35 9 5 19 (2)
18. Experimental 22 7 4 10 (1)
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31 9 23
Code Total High  Middle Low
19. Personal life good 10 6 0 3 (1)
20. Good grade wanted 5 4 1 0
21. Liked not working 7 1 1 5
22. Requirements easy 1R 3 3 5 .
23. Like writing articles 6 4 2 0
24, Liked project 33 9 4 18 (2)
25. Chance 4 8 2 3 3
independent reading
26. Liked staff 21 8 4 6 (3)
27. Nat Sci requirement 25 5 5 14 (1)
28. Enjoyed videotape 39 10 5 21 (3)
29, Staff argued 9 3 1 5
30. Other 9 3 2 3 (1)
31. Content superficial 15 2 0 12 (1)
32. Not interested 8 0 0 7 (1)
33. Lectures trad. 5 0 2 3
34. Personal life bad 10 3 2 5
35. Anxious about grades 5 2 0 2 (1)
36. Don't work for p-f 2 0 0 2
37. Too easy 4 0 0 4
38. Too hard | 0 0 0 0
39. Diaries are a pain 24 4 3 14 (3)
140, Project aborted 8 2 2 4
41. Too much freedom 8 0 1 7
42. Didn't like staff 3 0 0 2 (1)
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3 9 23
Code Total High Middle  Low
43. Needed for Nat Sci 12 3 0 9
44, Vvideotape a pain 3 2 0 1
45, Staff argued too much 4 0 1 3
46. Staff intimidated you 4 1 0 3
47. Other 18 2 2 11 (3)
48. A fewon5 45 7 5 28 (3)
49, 6 4 1 1
50. No | 2 1 0 )
5i. VYes 20 5 2 N (2)
52. No 0 0 0 0
53. Outside act. - yes 25 10 3 n (1)
54. No 20 4 1 15
no answer 0 0 0 0
55. Add. reading - yes 31 12 5 1 (3)
56. No 20 2 1 17
57. Diary activities yes 14 5 0 9
58. no 14 3 2 8 (1)
59. sort of 19 5 4 8 (2)
60. Diary attitudes yes . 28 8 4 16
61. no 3 0 ’ 0 3
62. sort of ' 21 6 2 10 (3)
63. Section assignment yes 29 9 2 16 (2)
64. no 10 4 1 4 (1)
65. maybe 7 0 2 5
1 1 4

other - 6 .
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Code Total Hi:u mdcgﬂe Lgs
66. staff - yes 24 7 3 1N (3)
67. no 20 4 3 13
68. maybe 8 3 0 5
69. 8 4 0 4
70. 3 1 1 1
n. 0 0 0 0
72. 0 0 0 0
73. 3 1 1 1
74. 0 0 0 0
75. 2 1 0 1
76. Used Matthews yes 1 1 0 0
77. no 8 1 0 7
78. P-F Nat Sci req't yes 6 0 0 6
79. no 1 0 1 0
80. Graded Nat Sci req't yes 35 9 4 20 (2)
81. no 10 6 1 3
both . 2 0 0 1 (1)
82. Grade expected yes 6 3 2 1
83. no . 17 5 1 10 (1)
84. lower 25 8 1 13 (3)
85. higher l; % g Z
86. Take 130 again yes 30 N 6 12 (1)
87. no 9 1 0 8
88. ? 13 2 0 9 (2)
89. Take 130 if not req't 21 10 6 3 (2)

. yes
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Code Total H?;h mdgle Lﬁa
90. no 16 2 0 14
91. ? 12 2 0 9 (1)
94, p-f 7 1 8
95. A 7 5 12
9. B 20 7 27
97. ¢ 17 10 27
98. D ~‘.2 - 3 5
9. E O 0 0

Inc © 1
q non q total
100. Nat. Sci. 3 1 4
101. Soc. Sci. 20 n 3
102. Hum. 18 8 26
103. Other 2 1 3
104. Fresh 10 6 16
105. Soph 8 6 14
106. Jr. 13 7 20
107. Sr. 21 7 28
108. Other 1 1 2
53 a7 )
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APPENDIX VI-A

1971, 1972 Confidential Guide to Harvard: A Review of Courses*
Published by

The Harvard Crimson

*The 1972 text is identical with the 1971 text. The review of 1972-73
performance will appear in the fall of 1973.




derstanding Indo-Pakistani culture.
Several Indian novels dot the reading
list.

The main lecturer is Revelle, a tall,
soft-talking man who combines an
informative, fact-filled lecture style with
u pleasant sense of humor, The lectures
are valuable 1o an understand.ng of the
course, the delivery is good, if
sometimes boring, and his organization
is usually flawless.

Revelle is an eternal optimist as he
discusses the deteriorating en-
vironment, cigarette in hand. He
dismisses the end-ol-the-world
population alarmists for their lack of
expertise and he gives compelling
reasons why he does.

The reading list is excellent and is
mostly comprised of current articles
with some background. Paul Ehrlich's
Population and Resources is well-
written and covers the course material
in a general way, though from his own
point of view, of course. It's good to
read at the end of the course. The
reading list is well-organized, but a little
long. It was constructed so as to give
reading with varied points of view on
each issue. There was some repetitive
and some unnecessary reading.

The course meets three times a week,
usually in three lectures. There is a
section to replace a lecture every two or
three weeks. The sections had little
value to a central understanding of the
course and were usually poorly at-
tended and poorly prepared. Sometimes
there was good discussion, but not

_ often.

There is an hourly and a final. They
are fairly graded by the sectionmen as a
group and have occasionzl comments.
The grading in the course eased up
some last year, and most found
themselves with honor grades.

Any student with a doomsday in-

-clination will enjoy. Nat Sci 118. It
teaches you the mess man is making of

VI-A-1

the earth in a stimulating if not
depressing manner. Roger Revelle is a
friendly and sympathetic professor who
has a good practical background to
draw from. Nat Sci 118 is an easy and
pleasant and relevant way to fulfill your
Nat Sci requirement.

Nat Sci 130

Nat Sci 130 is one of those courses
that for the first few sessions looks so
goad, that you can't believe it's not
going to be one of the best courses
you'll ever take and probably even a
turning point in your life. But,
somehow, by the end of the year half
the class thought it had been a great—if
not total-—waste.

The topic of the course is “Com-
munication in Societies,” admittedly a
rather large topic for dne semester
consisting of 24 class sessions but not
surprising compared to other courses in
the Harvard curriculum. Com-
munications is undoubtedly a very
interesting topic, one currently very
fashionable anc like other interesting
and fashionable topics it is fairly well
neglected by the Harvard faculty. The
course is roughly divided into three
broad areas: communications in man,
communications in animals, and
communications in machines. The
breadth of the topic begins to become
clear when you realize this takes in
everything from linguistics to cyber-
nelics to theatre to how the Mandarin
Duck makes love. (This you can see in
graphic living-color film.)

One of the most common complaints
made was that the scope of the course
was too large. Most people had the
feeling that they were getting at best a
very superficial review of a vast field.
This was all the more frustrating

because so many of the areas touched

upon seemed so interesting.

And then there were those that were
not so interesting. For me about half the
areas seemed interesting. There was a
dichotomy between those areas of a
basically scientific nnture and those of a
basically humanistic nature. This
dichotomy was rellected in the com-
position of the class: some people were
in it as scientists interested in studying
the scientific aspects of com-
munications, and others were
humanities people interested in the
topic itsell or in a humanistic way
around their Nat Sci requirement, The
course tried to follow a middie route,
half the lectures being science oriented,
half humanities oriented. As a result,
half the class was bored most of the
time.

The course has an unusually large
staff including six teaching assistants
.nd  two extremely fine prolesors,
William H. Bossert and Anthony G.
Oettinger, both McKay professors of
Applied Math. Both are funny,
exuberant, friendly, and profoundly
interested in getting the students to
enjoy what they're trying to teach them.
The TA's range from fair to excellent
and all have a certain degree of ex-
pertise in their own fields of interest.

The requirements are, to say the
least, lenient. There are no exams of
any kind, no sections, and no required
papers. The only thing a student must
do is submit a diary of what he has done
in the course (including outside work
relevant in any way) and of his reactions
to the course, and also do some kind of
project on anything in the area of
communications. The project can be a
paper, a [ilm or a slide show, a
demonstration, a computer program, or
anything that any member of the staff
will approve as & legitimate project.

Marking was in general very
lenient—a B was given if any effort was
shown.

Would you like to be treated
like a MAHARAJA?

‘NATRA)

Phone 547-8810

Indian Restaurant

(Central Square by Central Cinema)

Hours:

Lunch—11:30 am.2:00 g5
Tues. thru Frl.
Dinner—5:30 p.m..9:00 p.m.
5:30 p.m.~10:00 p.m. Fri. and 8at.
Man. thru Thurs,

Closed Sunday

419 MASS. AVENUE
CAMBRIDGE, MASS.

ERIC

A FuiToxt Provided by ERIC
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THE AIKEN COMPUTATION LABORATORY
DIVISION OF ENGINEERING AND APPLIED PHYSICS
HARVARD UNIVERSITY, CAMBRIDGE, MASSACHUSETTS 02138

SR ED

&/

8 February 1971

" Dr. Dean Whitla
Office of Tosts
University Hall 11
Harvard University

Dear Dean,

Here {s the material I have mentioned to you several times and with:
which I would very much like to have your help! If any of this is too
much work, what I want unclear, a significant analysis impossible or im-
practical, or if you want more data, please holler! I should be very
grateful if, in every case where you come to some conciusion, you can
give me some back-up by way of a brief discussion of whatever tests you
applied in a way that would satisfy your fellow statisticians.

With respect to the row totals of Table 1, I'd be interested in
knowing whether the distribution by classes is

A. a sample of the college class distribution or skewed in some
way, and .

B. a sample of the distribution of classes in other Nat. Sci. 100
level courses or else ‘skewed in some noticeable way.

The same questions regarding Table 1 apply with respect to the column
%Qsals.as far as distribution over the three major areas of concentration
$§ concerned.

With respect to Table 2, is -this a reflection of the normal college
rank order of concentration? of the normal Nat. Sci. 100 jevel course
rank order of concentration?

What I'm after in all these questions regarding Tables 1 and 2 is
whether or not I have in any way drawn an unusual clientele or an ordinary
sample of the college.

_ Enclosure 2 is a class l1ist with the students marked by various con-
centration and enclosure 3 is the same class list with final grades. The
class list should enable you to look up the PRL' ¥ at least for the under-
graduates. (Forgst the graduate students.) : : ' -

* PRL Predlclmd Rounde L s+ O Walbawat Q&peétéc Qs“&%ﬁm
8 Qﬁ-(%mwﬁu-u baned o~ Secw&h-z ml Wu, CEFB dmsts,




VI-B-2

A. Do I have a normal PRL distribution for the whole class? or have
I got a significant deviation up or down?

B. Are the PRL's typical within the three areas of concentration?
or again is there some deviation.

C. How do our grades correlate with PRL's? do our grades generally
agree with these predictions? differ s1gn1f1cantly’ I am particularly
interested as far as the Freshmen are concerned since we seem to have given
them an unusual number of A's (see Table 4).

If you could look at all our A's and relate them to school background
categories, this might be very interesting. Class disucssion about the
course suggested to us that people from progressive schools and interestingly
enough, people who had left the college for a year and returned liked the
course a lot better than the others. 1'd be interested to know if there is
any correlation with performance. :

Again, with respect to Table 4, we seem to have given an unusually high
number of A's to Freshmen and a rather low number to Humanities people. How
deviant are we?

Finally, with respect to Table 6, I'm interested in some clue regarding
who came to the course in the first place and who stayed. We seem to have
lost more sophomores and seniors than freshmen and juniors and I'm not sure
whether those numbers mean much, and if they do, how to explain them. As
far as table 6B goes, we seem to have scared people away impartially as far
as upper classmen are concerned. The attrition seems about the same in all
three maJor areas of concentration. Does that hold up? This puzzles me
somewhat since we scared away no more humanists ‘than nat. sci. types and yet
the humanists performance seems (significantly?) poorer than that in either
of the other two areas and particularly than the freshmen.

If the foregoing is too much to wack off at once, I'd be grateful for
your dribbling results back to me as soon as you can get some. I'd also
appreciate yaur calling to my attention any questions that I should have
asked or that pop up at you from looking at this data.

Your help in this is warmly appreciated! If there is some way I can
return the favor, as for example by taking measurements of 1nterest to you
on the class next year, I'd be very happy to reciprocate.

Sincerely yours,

Anthony G. Oettinger
AGO:chm o
cc: MNat. Sci. 130
NSF/Tact book
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P.S. 1 forgot to talk about Table 5. I'd be interested in knowing
whether the relative proportions of pass/fai] and graded students
is normal or deviant.

A. G. Oettipger .
AGO: chm |
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HuM .| soc.scI.] NAT.SCI. | OTHER
FR | 23
S0 3 n 4 2 .20
R |10 21 2 1 34
SR 7 1 5 1 24
OTHER 2 2
20 43 n 6 | 10
\--Es-h—/ \.—-—.ﬁ—-—/

Table 1. Class Distribution by Area of Concentration

SOC.REL. 12 © LINGUISTICS 4 ECONOMICS
GOV'T. 12 APP. MATH 4 ANTHRO.
ENGLISH 8  FINE ARTS 3 ASTRON.
%) HISTORY 6 VIS. STUD 3 BIO.
S0C.STUD 5 MATH. 3 CHEM.
PSYCH. 5 MUSIC 2 PHYS.

Table 2. Class Composition by Field of Concentration -
(Upper Classmen only) :
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FR  |HUM SS | N§ | OTHER

Pl 7 6 20 4 37
N 38 Pass/Fail

F 1 ] ;
Al 7 2 6 4 2 21
B| 8 5 15 ] 1 30
Ci|1 4 1 1 1 8 65 Graded
D 1 1
E 2 1 ] 1 5

23 20 43 i n 6 - 103

Mw N’ ——— —

23 63 n - 6

Table 3. Class Grades Distribution

%A's %F's
F 50 0
HUM 14 14
SS 26 4
NS 60 14
CLASS 32 9

Table 4. A's and F's (among those who elected grades)

FRESH. | HUM. | SOC.SCI. | NAT.SCI. | CLASS
PIF | 30 30 a6 | 38
GRADE | 70 70 |- 54 64 62

Table 5. Percent Electing Pass/Fail and Grade
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Before After Before After Before
FR 32 23' 21.3 23.7 ' 72
SO 32 18 21.3 18.6 56
JR 37 33 24.8 34 89
SR 49 23 32.6 23.7 47
150 97
! * " After % 100
Before After Before After Before
FR 32 23 21.3 23.7 72
HUM 33 20 22.1 20.7 61
SOC.SCI.| 67 43 44.6 44.2 64
NAT.SCI.| 18 11 12.0 11.4 61
150 97

Class-wide %Z-’;%‘}e x 100 = 65

Table 6. Distribution of Students Who Signed Up At
Initial Sessions and of Those Who Remained in the Course.
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HARVARD COLLEGE

THE OFFICE OF TESTS 11 UNIVERSITY HALL
Dean K. Whitla, Dircctor CAMBRIDGE, MASSACHUSETTS 02138

June 8, 19N

Professor Anthony G. Oettinger
Aiken Computation Lab. 200

Dear Prof. Oettinger,

With genuine apologies for the tardiness of this letter, let me

?QAn finally to answer some of your questions regarding Natural Sciences
3 L]

I. Class Distribution

With approximately 33% juniors in Nat. Sci. 130, your class dis-
tribution is clearly skewed in favor of juniors and away from
sophomores. However, since Nat. Sci. 130 is a middle level General
Education course, the amount of skew is not terribly out of order.
The table below gives the percent class distribution of Nat. Sci.
130 and all other middle qroup Nat. Sci.'s.

Other

Natural Sciences 130 Natural Sciences
Freshman 22.8% 23.6%
Sophomore 19.8% 29.2%
Junior 33.6% 24.2%
Senior 23.8% 23.0%

On first glance at the above, juniors and sophomores appear to be
out of 1ine by a considerable margin. However, it is doubtful that
this is in any way significant especially since the distribution for
seniors and freshmen in your course is comparable to other Natural
Science middle group courses. Further, it is quite conceivable that
a fair amount of the skew is due to the fact that yours is a new

course offering. If you wish, I shall be happy to pursue the ques¥
tion further. ' -

II. Concentration Distributfon

On the next page is a table showing the percent distribution of con-

centrations in Nat. Sci. 130, other middle group Nat. Sci.'s, and the
College in general.
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Other
Natural Natural
Sciences 130 Sciences College
Concentration
Natural Sciences 14,9% 17.3% 23.9%
Social Sciences 58.1% 64.6%  52.3%
Humanities 27.0% 17.3%  23.8%

While there is indeed some variation between Nat. Sci. 130 and the
other two categories, it is extremely doubtful that the variation is .
at all significant. In addition, much of the variance between Nat.
Sci. 130 and the Colleqge is explained by the Nat. Sci. by-pass in

the General Education Program.

With some minor exceptions (economics, biology, and math), the gen-
eral order of fields of concentration shown in your Table II is just
about on the money. To give you some backaround for comparison, I
have enclosed a copy of the distribution among fields of concentra-
tio> for the Classes of '69 and '70. Certainly there appears to be
-nothing so grossly out of 1ine in the distribution to warrant any
particular attention.

If 1 may comment for a moment on the student sample in Nat. Sci. 130,
it would appear to be fairly representative of the College. On the
matching criteria used, there is nothing to indicate that the stu-
dents in your course are markedly different from the general popu-
lation of ‘students in the Colleqe and from students in other middle
group Natural Sciences in particular. As you have already observed,
the students in the course lean toward the humanities and tend to be
ahbit ol?er but not enough to cast serious doubt on the validity of
the sample. ' ' :

I1I1. Predicted Fank List

The average P.R.L. for the 53 students in Nat. Sci. 130 for whom I
could find a P.R.L. was 3.3. The average P.R.L. for incoming stu-
dents is about 3.5. The .2 difference between the two averages is.
insignificant. Looking at the averages within areas of concentration,
however, provides a bit more food for thought. I was able to obtain
both P.R.L. and concentration information on only 38 students (average
P.R.L. for the 38 students was 3.0). The distribution of these stu-
dents compared to graduates of the Classes of '69 and ‘70 is broken
down on the next page.
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Average P.R.L.

Natural ' Classes of
Sciences 130 1369-1970
Concentration -
Natural Sciences 2.5 3.2
Social Sciences 3.0 3.7
Humanities 3.3 3.6

This distribution begins to explain, in some part, the poorer per-
formance in the course which you noted in the humanities concentra-
tors. Once again, because of small numbers and generous variances,
the statistical tests are not conclusive.

The correlation of P.R.L. with grades is not particularly good in
Natural Sciences 130. The r {s .140 in your course. To give you

a benchmark, the coefficient of correlation between the P.R.L. and
the overall grade average in the College runs between .560 and .620.
ObviousTy, there 1s tremendous variation in the coefficient on a
course to course basis. To better demonstrate the range of variation
between grades and P.R.L. I have enclosed a scatter plot.

IV. School Backgvound

I took a look at the A's avarded to Harvard students to see how they
related to the high school background. The data are confusing and
inconclusive to say the least. Of the twelve men for whom I could
find suffieient information, seven went to public schools and five
to private schools (about the same breakdown as public/private
schools in the College generally). Interestingly, Massachusetts and
Texas accounted for seven of the 12 A's but I seriously doubt the
significance or meaning of this 1ittle fact. In short, the data on
school background is too skimpy to be able to make a qreat deal of
sense. Perhaps after Nat. Sci. 130 {s given next year, more can

be said on the basis of pooling the students from both years.

V. Pass-Fail

Natural Sciences 130 had 37 students enrolled on a pass-fail basis
(36.6%). Based on figures from 1969-1970, this would seem to be
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high. Last year the average pass-fail enrollment in Harvard courses
was 21.6% and in the middle group Natural Science General Education
courses it was only 10.0%. There has been a noticeable trend toward
increased use of pass-fail this year so I would like to wait until
figures are in from the Registrar's Office to draw any conclusions
for the present academic year.

VI. Attrition

You have requested a comparison of attrition in Natural Sciences 130
during the “shogping period" at the beainning of the term versus
attrition in other courses during this same time. I have searched
high and low and have not been able to come up with any study on
the subject. While everyone thinks that the two weeks of "shop-
ping" serve a useful purrose, nobody has bothered to do any re-
search on the topic. The questions you have raised are provocative
and would seem to point out an area of practive which deserves some
closer scrutiny. :

In reviewing the above information, please remember that all obser-
vations are based on Harvard students only. It appears that at least
until the formal nuptials take place the Office of Tests will be

a little in the dark about the bride's vital statistics. Finally,
we discussed over the phone the Course Grading Index. We shall be
preparing the document over the summer and should have it ready in
late September or early October. It contains a great deal of infor-
mation which you should find of interest; I shall make certain that
?-cgpy ofdthe printout for Nat. Sci. 130 is sent to you as soon as

t 1s ready.

Once again, please accept my anologies for what must have seemed to
you like an .active attempt to withhold information from you. 1 assure you
that such was not the case. I hope you find the information I have been
able to compile of interest. If you wish additional information or further
breakdowns please feel free to call me. I can promise you that future re-
quests for data will be handled with considerably greater dispatch.

With kind regards,

Sincerély.

\—-mﬂv F‘w\cg_ ,

" Lawrence F. Stevens
Research Assistant
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SCATTER PLOT
GRADE VS, P R. L,
NFMTURAL SCIENCES 130

Q.0 3.0 4.0 S.0 6"6.
P R.L. |
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HARVARD COLLEGE

THE OFFICE OF TESTS 11 UNIVERSITY HALL
Dean K. Whitla, Director CAMBRIDGE, MASSACHUSETTs 02138
. o Cd

-
[pnar o

112 ilovember 1971

b

Prof.. Antnony Uettinger
Computation Lab. cuu
33 Uxfora St.

vear Prof, Uettinger,

Last spring I put together some figures for you concerning iat
Sci. 13U, At tne time I told you that during the fall the Office of
Tests woulu perform the Course Grading Analysis on Nat, Sci. 130 and
that I would forward a copy of tne results to you. Tihe enclosed sheet
is tne analysis I spoke of,

Tne course grading index is computed by comparing an individual
student's grade in Nat. Sci 130 to his average grade in all other
courses, Tne average of these differences for all students in the
course is the cours. jrading index. If tne index is positive (as it
is in the case of w. .. 130) it indicates that on the average the grade
a student earnea in N,5, 130 is aiguer tihan tue average grade he
received in nis otner courses. In addition to computing a total
index, tne analysis also computes the index within various subcategories
suchh as year in sciuool, concentration, and school affiliation, Thus,
tie 17 fresanen wuo took WN.S. 13U received a grade whicn was (on tne
average) 2.0 points nigher than the average grade received in tneir
other courses. You siioula note that the index is computed for the
stuuents who took your course for a grade and excludes pass-fail
students except in tiie two right hand columns. The only information
given for pass-fail siudents is the number of students taking tie
course pass-fail (in the case of .S, 130 tnis was 36) and the average
of tneir gradea courses {in tie case of N.S, 130 this was 11.56 or
somewnere petween a ¢ and b+),

I suspect that any further attempt at explanation of the numbers
will only furtner muddy the waters. Perhaps tie easiest thing is to
have you take a look at the results and then, if you have any questions,
you can give me a ring at 5-1b356. 1 hope you find the analysis informative
ana interesting.

Regards ,

4

Lawrence F, Stevens

Q ‘ LFS/a
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THE AIKEN COMPUTATION LABORATORY
DIVISION OF ENGINEERING AND APPLIED PHYSICS
HARVARD UNIVERSITY, CAMBRIDGE, MASSACHUSETTS 02138

7 March 1973

Dr. Dean HWhitla
11 University Hall

Dear Dean,

I've now had a chance to  compare the course grade index of Nat.
Sci. 130 for 1971-72 (which you've just sent me) with the 1970-71 version.

The most striking observation is that the course grade index went
sharply negative in 1971-72 from a positive value in 1970-71.

As the same time, your- Pearson product moment measure of correlation
for this course grade and other course average which was uniformly low in
1970-71 rose in 1971-72 but not spectacularly from .02 to .42.

The trend in the course grade index suggests that we might have
graded more harshly but since, at the same time,. the correlation
with other course grade rose we might nave attracted less able students.
One way of helping me sort this out that occurs to me is to compare, once
again, our grades with the predicted rank list for the students in the
class.

To that end, I have enclosed a copy of Larry Stevens' letter of
June 8, 1971 and call to your attention III on pages 2 and 3 of his letter
and the scatter plot appended at the end of the letter. I have also
enclosed a copy of the grade list for 1971-72.

‘1 should be most grateful i1f you could develop for me the average
P.R.L. for the 1971-72 Nat. Sci. 130 students and compare it with that of
incoming students and also develop the scatter plot for 1971-72.

- Since the comparison of P.R.L. and concentration was difficult and
not particularly conclusive, I seée no point in trying that again.

However, I should be most grateful if you could .have someone hunt
up data for the average P.R.L. and the scatter plot and get it back to me
in short order. Many thanks!

Sincerely yours,
ey

Anthony G. Oettfﬁ?er

Q

12 cmb
Elosures
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HARVARD COLLEGE

THE OFFICE OF TESTS ' 11 UNIVERSITY HALL
Dean K. Whitla, Director CAMBRIDGE, MASSACHUSETTs 02138

23 March 1973

Professor Anthony G. Oettinger
Aiken 200

Dear Professor Oettinger,

This is in response to the questions you posed to Dean Whitla in your
letter of March 7th. .

On the whole, the changes in the C.G.I. and the correlation with other
course grades for Nat. Sci. 130 seem to be the result of changes in the
pattern of awarding girades.

In 70-71, the C.G.I. was 0.811; in 71-72 it was -1.270, a change of
2.081. In 76-71, the mean grade was 11.9; in 71-72 it was 10.1, a change
of 1.8. Thus somewhat harsher grading accounts for 86% of the decrease
in C.G.I. The small remaining decrease in C.G.I. is doubtless related to
the general inflation in grades awarded in courses throughout the College.

The marked increase in the correlation with other course grades is probably
due to a similar factor. In 1970-71, over half of the letter grades awarded
were B's, and only four of the twelve possibie ieveis of grades were in
fact used. Since this pattern is quite different from that of grades in
general, it is hardly surprising that the correlation was low. In 71-

72, grades were distributed more widely and evenly, making possible a
positive correlation with other course grades. v

There has been a change in student talent. According to Larry's .
figures, the mean P.R.L. was 3.3 in 70-71. 1In 71-72, the mean P.R.L.
for 43 students receiving letter grades for whom P.R.L.'s could be found
was 3.8. By way of comparissn, the mean P.R.L. for all undergraduates
in 71-72 was 3.6. This decrease in mean P.R.L. of 0.5 1s significant

- though not huge, being about half of the standard deviation. It suggests

that ttg lower grades awarded in 71-72 were not solely due to harsher
standards ‘

Attached {s scattergram of grade and P.R.L. for each of these 43 students.
It can be seen that there is some positive correlation, unlike the previous
year, but it is rather weak.
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It is interesting that in 71-72 (unlike 70-71) there was no relation
between grade received and area of concentration; the mean grade for
Hum:n}ties concentrators was exactly equal to that for the course as
a whole.

I hope this answer your questions. If not, please let me know.
Sincerely,

(e (sl

Bruce Collier

BC/av
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Grode vs. PR.L

Nat, Sci. 130
Fll Term QH-72
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THE AIKEN COMPUTATION LABORATORY
DIVISION OF ENGINEERING AND APPLIED PHYSICS
HARVARD UNIVERSITY, CAMBRIDGE, MASSACHUSETTS 02138

4 April 1973

Dr. Dean Whitla
Office of Tests
University Hall 11

Dear Dean,

I have another question which I hope you can help me
answer without too much effort on your part or your staff's.

As you may note in the next to the last line of the
enclosed table 3, the proportion of students taking Nat Sci 130 pass/-
fail has significantly declined over the three-year run of the course:
I'd Tike to get some idea of how typical or atypical that is.

Last year Larry Stevens sent me a report giving some
numbers for 1969-70, in particular, the percent of students who are
taking a pass/fail course in their area of concentration, outside their
area of concentration or anywhere at all. I should imagine that you
would have the same figures for the three later years covered in my

table 3. These figures might be enough to provide a basis for comparing
Nat Sci 130 and college-wide trends.

Another set of figures might be useful, but since they are
harder to get, I don't want to ask for them unless you happen to have them
handy. The last two Tines of table 3 break down the enrollment in Nat Sci
130 between those enrolled pass/faii and those enrolled for grade. Perhaps
you have similar figures for other Nat Sci courses or perhaps for General
Education courses in general. Such Tigures might provide a sharper trend

comparison than just the percentage of students who are taking at least
one pass/fail course. '

Table 4b breaks down the bottom line figures of table 3
by area of concentration. You will note that the number of Nat Sci students
who come into my course pass/fail runs counter to the trend.  However, they
are a small percentage of all students and those figures may not be significant.
If table 4b is suggestive and you can give me some bases for comparison, I'd
welcome them, but again, do not wish to put you to any special trouble.

L.
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My rock-bottom request therefore is for the three year
trend in the percentage of students taking a pass/fail course and I'd
11ke to have that as soon as possible even at the sacrifice of additional
detail that you might be moved to supply.

Once again, many thanks for your help in this analysis.

Sincerely yours,

Anthony G. Oettinger

AGO:cmb

enclosures
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1970-71 1971-72 1972-73
- P 35.9 21.4 10.0
F 1.0
A 20.4 15.3 15.0
B 29.1 38.8 33.8
¢ 7.8 9.2 33.8
D 1.0 9.2 6.3
" E 4.8 5.1
INC 1.0 1.2
Total Number
P/F , 36.9 21.4 10.0
Total Number
Grade 63.1 78.6 90.0

Table 3
Grade Distribution
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Percent 1n Area Selecting Pass/Fail or Grading

Fr. Hum. Soc. Sci. Nat. Sci. Other Class

- P/F 30.4 30.0 46.5 36.7 16.7 36.9
™~
[]
R
o

Grade 69.6 70.0 53.5 §3.3 83.3 63.1
~ P/F 0 30.4 20.0 75.0 25.0 - 21.4
™~
[}
~
o

Grade 100.0 69.6 _ 80.0 25.0 75.0 78.6
. P/F 0 3.8 16.1 .50.0 0 10.0
~ . .
&
&

Grade 100.0 96.2 83.9 50.0 100 90.0

: |

L J
Table 4b
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0ffice of Tests
11 University Hall
April 5, 1972

Prof. Anthony G. Oettingexr
Aiken Computation Laboratory

Dear Frof. Oettinger,

This letter is in veply to your inquiry to Dean Whitla concerning
paas/fall giading. I am not certain I understand the nature of your
concern, but I hope this information will help.

First, as to students in general taking courses paas/fail. Taking 1969-70
as a basis for comparison would be rsther misleading, for that was the
spring of the Cambodian invasion, and many students switched to pases/fall
or other non-graded situations late in the spring term. Some figures are:

Year % Pass/fall

69-70 26.9
70-71 8.8
71-72 10.7

These sre for all students in all couraes: I ha&e no data for 1972-73.

The figures I have for Nat. Sci. 130 differ somewhat from yours. ‘That
is, according to the C.G.I. sheets, the percentage of students enrolled
pass/fail was 38.7 in 70-71, and 22,2 in 71-72,

I have the following information for 1970-71 only. Percentage enrolled
pass/fall in all General Education courses: &.5%; for middle group
Nat. Sci. Gen Ed, courses: 7,07,

As to your Table 4b, I have the following thoughts, First, across the
board, freshman are a bit less likely to enroll in courses pass/fail,
which 1s also the pattern in your course, Second, to count for the
General Education requirement, a course must be raken for a letter grade;
:iqy Nat. S3c1. concentrators are unlikely to need Mat. Sei. 130 for

rhe Gen. Fd. reguivement under the current setup, it is likely that more
of them will enroli pass/faill than other students. But probably the
discrepancy is due to the small alze of the group.

In sum, it appears that your ccurse was at first out of line with the
general pattern of pass/fall enrollments, but that it has now become
much more normal.

I hope this somewhat meager information is helpful to you, Let me know

1f I can be of any further assistance.
Singcerely, :2 ? !

Q Dr. Bruce Collier

e ———— PYTN . - e @St i ———— o - e b s s ———
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1970-71 1971-72 1972-73

Humanities : 19.4 23.5 32.4
Social - 4.7 C o 8s.9 38.8
Sciences
Natural 10.8 4.1 5.0
Sciences
Other 5.8 8.1 3.8
Humanities

and 61.1 69.3 71.2
Social Sciences ’

Table 1

Percent of Class by Area of Concentration
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1970-71 1971-72 1972-73
Freshmen 22.3 ' 18.4 20.0
Sophomore 19.4 22.4 17.5
Junior 33.1 23.5 25.0“
Senior 23.3 31.6 | 35.0
Othe;. 1.9 4.1 2.5
Table 2

Percent of Class by College Year
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1970-71 1971-72 1972-73

P 35.9 21.4 10.0

F 1.0

A | 20.4 15.3 15.0

B 29.1 38.8 33.8

c 7.8 9.2 32.2

D 1.0 9.2 6.3

E 4.8 5.1

INC : 1.0 1.2
Total Number

P/F 36.9 21.4 10.0
Total Number

Grade 63.1 78.6 90.0
Table 3

Grade Distribution
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Fr. Hum. Soc. Sci. Nat. Sci. Other Class
- P/F 6.8 5.8 19.4 3.9 1.0 36.9
™~
e
()}
- Grade 15.5 13.6 22.3 6.8 4.9 63.1
o~ P/F 0 7.2 9.2 3.0 2.0 21.4
~
~
[+,
- Grade 18.4 16.3 36.7 1.0 6.2 78.6
- P/F 0 1.2 6.3 2.5 0 10.0
M~
&
[,} .
~ larade | 20.0 31.2 32.5 2.5 3.8 90.0

Table 4a

Percent of Class Selecting Pass/Fail or Grading
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Percent in Area Selecting Pass/Fail or Grading

Fr. Hum. Soc. Sci. Nat. Sci. Other Class

_ P/F 30.4 30.0 46.5 36.7 16.7 36.9
N .
S
[

Grade 69.6 70.0 53.5 63.3 83.3 63.1
N P/F 0 30.4 20.0 75.0 25.0 | 21.4
[ ]
~
o

Grade 100.0 69.6 80.0 25.0 75.0 78.6
o P/F 0 3.8 16.1 50.0 0 10.0
o .
&
o)

Grade 100.0 96.2 83.9 50.0 100 90.0

Table 4b
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1970-71 1971-72 1972-73
Number Applying 150 221 199
Number in Class 97 98 80
%%%%%%%%ig-x 100 65 a4 40

(a) Overall

1970-71 1971-72 1972-75
Fr. 72 42 35
so. 56 45 34
Jr. 89 49 36
sr. 47 46 53
Other 33 50
(b) K%%%%%%%%E‘ x 100 by College Year
1970-71 1971-72 1972-73
Fr. | 72 42 35
Hum. 61 | 42 41
Soc. Sci. 64 48 49
Nat. Sci. 61 33 36
Other 44 43
In-Class

(c).KBBTTEEEEE'x 100 by Area of Concentration

Table 5. Comparative Composition of Class and Applicant Pool
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Table 6

Three-Year Summaries of Significant Questionnaire
Data from Appendices III, IV and V

'70-'71 '71-'72 '72-'73
a. Percent of class returning questionnaires 60 64 63
b. Percent of respondents indicating high
interest in course* 50 46 28
c. Hi?h interest respondents by grade
circles indicate four or less respondents)
A ' 56 63 42
B 50 50 33
c 50 28
D © ©
Pass 48 20 0
d. Percent of class taking course pass/fail
(see also Table 4) 37 22 10
e. Percent of graded respondents indicating that
fulfiliment of the Nat Sci requirement was
their main consideration in choosing grading
over pass/fail N.A. 63 81
f. Percent of graded respondents indicating N.A 33 12
they got the grade they expected o
g. Effect on respondents' outlook on science
and technology
Positive 65 59 58
_Negative 8 11 6
Percent of No effect Responses 04 30 30
No answer ) ' 3 0 6
h. Percent of respondents reporting favorably 76 70 56
on broad range of interesting topics
i. Percent of respondents repoi-ting negatively 29 38 30

on superficiality of course content

* In terms of Appendices III-V, "high interest" here excludes “"middle interest"
hence tends toward understatement of high interest.

O
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Table 6 - Continued

Percent of respondents reporting negatively
_ on excessive freedom and insufficient
structure in course

Percent of respondents reporting follow-up
activities -- courses, projects, papers,
future plans -- they would not have con-
sidered otherwise

Percent of respondents reporting that they
liked their project

Percent of respondents reporting that they
liked the staff

Percent of respondents reporting favorably
that the course was experimental

Percent of respondents reporting negatively
that the course lecture format was too
traditional

Percent of respondents reporting that they
eénjoyed using videotape

Percent of respondents reporting that
videotape project was a pain

Percent of respondents reporting they
would take course again
yes
no
undecided
no answer
Percent of respondents reporting they would

take course again in absence of General
Education requirement

yes
no
undecided
no answer

170-'71 '71-72 '72-'73
n 14 16
52 68 56
63 67 66
61 a1 42
52 51 44
N.A. 17 10
N.A. 78 78
N.A. 10 6
73 73 59
N 10 17
13 10 24

3 7 0
N.A. 67 42
N.A. 15 32
N.A. 18 24
N.A. 0 2
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JMEMORANDUM
_ S vII-1 .
To Tony o Damx  April 12, 197

Froxa Michele | Susyzcr Nat. Sci. 130 Diary
Evaluations data
‘ .
Here are the first figures back of the data from the diary evaluation check 1ists.
The report with percentages will follow; right now there are only the raw figures.
A brief note about some of the data: '
the 'No answer’ éategory does not reflect too much on the diary of the
particular student so much as on the person eva}uating (with exceptions

for diaries that contained nothing but read 3 notes? etc./ 7

-~ there are only 83 checklists a ‘.’ This 1s due in some part

to the fact that some people did not complete their assigned evaluations.
Wick Nichols did not do any as yet. However, with a base of% a full
20% of Nat. Sci. 130 was left unevaluated by this diary check list.

-~ the 'Other' category represents people who said pos + neg on the B part
and people who said medium on various questions of part A. This category
also includes those people who really did have an ‘'other' statement.

nmsnowov ENGINEYRING AND APPLIED PHYSKCS
y : . PIEACE HALL .
L CAMBRIDGE, MASSACHUSETTS 82138




S o ..o . .- HARVARD UNIVERSITY
S L AWM. 271/Nat.” Sci. 131
B Spring 1971

- Nat. Sci. 130 mary Evaluation Check List
3_""".3--'8-3 I MJ', F_o?4- Freshman_L_ ,
| SR o :Sophomore__L_ ‘Humanities_ /3
.2/ /)af re/ore.senﬁe/ ‘Junior 29 - Soc. SC'iz
7;_:'; - an - Senior (7. Nat. Sci_/0
. 6rad. Student- 2 C T
- 1. On balance, the attitude toward Nat. Sci. 130
o at the start 1s: " class . M . F . Fr U So . Jr . SF. Mim . SSTTNS
. None Jo:.z.z.:'?:-r-:.}'/a:v- 2 R
) /Enthusiastic /% . (3. 5.2 .4 . 6.4 . .2 . 2 .
' - Positive j.?l:/o:-):.l:J:_g.ﬁ:S"l' 7 2
Neutral _s2 . f. ¢.0.3.4.3 . 3. 5. a.
Quizzical 7 ° 4° 3" 0° 2° 3° a2 4" KA
.  MNegative _/ . /. 4. ). 0. pve. 0. b 0.
Other _ o * 0* 0 4° 0" 0° 0" 0 6° 4*
o ‘Mo Answer 2 ... g . &:7:0: /. /. /vl .0 .
. at the end is: - : '
None 24 - /8- & 4° ¢ y°S° 42 4
Enthusiast)c /4. 9. 6.3 .5.35.3. 2.7 .3 .
Positive 0 - (5 5" 53 685" 2" 10" 2"
. “Neutral 7 5.:-.1':2':1-14:1:{:0
Disappointed .j/ 7 4 ) "1l 44 3" 7° 5
" Negative / . I-:'o:o:/:o:o:J'a:.o?
) Other 0 * 0° 0 ' 0° 0°0° O0° 9° 0° o *
No Answer - j‘j}(&jl.& [ . 1 . 4 .



2.

" The course was
concentrated:
Too much
“Just right
Too little

" No comment

Other

No answer .

flexible:

' Too much
- Just right
Too little

No comment
Other

No answer

. Attitude toward Diary is:

Positive
Neutral
- - Negative
) . Other
. No answer

Diary Quality:

a. Total of readinés is:

~ HNon-existent
Sparse

Medium

High

| Massive
Other

No answer

ol o ls =] ¢ 3°

L 0
& .3 . )
R VI - S R R R
it 7. £ .7 4. 3.0 -
z° )2/ ‘o -
/. 17. 2.

/.
4
l.

3

/S5 °

/.3

29 . a28.

2

2 .

‘44
0.

3

.ll

7 .

4.

) b. Read%ﬁg Notes are mainly:

_Summary notes

' Pers. reactions/ques -
A mix of both

.. =Spaf§g'

L Megfwﬁ_

Extensive .

17

.. l' .

22,

i1

33

L 20

© 27 . A3

}?4{ :

/9 -

5

.Jr:




: : ©VII-4 oo
4. c. Percent of titles read is distributed roughly as follows:

- Required or suggestedmass LM ,,E;.-.'- i

"1~ 25%
.o30-50% .. - —
. 60- 75% - . P e
80-100% . . — .
* .. Otherwise motivated: I
| egs T e
30- 508 T —
el
80-100% co T

d Reading in sources tends to be: . _ . _ .. __ . '
‘Class . M. F . Fr 'S0 . Jr T8¢ Hum o .SS.NS .
Selective J9 2§ o G- [0 13 6° 7 sF* 5
Exhaustive 2 8 . /S./3 . 3. 4..9./0/. 4. /% . .3 .
Other . Jv':“,a:a:/'a 2° 0" 0 "2 * O
~Noanswer _ /3 . /2. /. 3. 2. 5.2, 6. 7. 2.

‘5. project notes ares T T e

. Absent __23 4 7 ¢ 'z 7 6 g - 7 £ ¢ -
Sparse 29 .22, 7 .5.5./¢..5. 4 ./6.4 .
Copious - o2 0 j 7 53" § 3 2 /B - B
_ Other 7 .. . . . . : : :

" Noanswer 4 ° 4 0'2 0t 0 O (¢ - o

6. Lecture notes are: , - ; ;.-- ) S
| CMbsent _ 25 . 20, S .S .4 .5 314, 3.
Sparse 22 ‘20 22 s g 7 4/ 5
Copious. 'J4-.L2-.I:L 6 .5 F .4 . 4 . 12. /.
Photographic 22 ° N - 4 4§ 'S5 4 g4 °
Inter/Ques 2.7 . 2p-. ‘7 4. 2.2.9. 5. )5.3
Other - @ - 7 ° ;L‘I'.'z.'-.f-'i". / & (

Mo answer - pot  aprhiable . . .0 . .




" VII-5
.B. Comments on specific matters - P'Iease. rate: None Positive Neutral ﬂegative

|

- _ 7 . Nem . Pos . MNeu . Neg . Oth . Mo A
1., Math S 49. 9. 1, 15, ! . 2 .
‘2. FCC Panel | .57t 9 243 0 - 2 -
3. ESP Panel IV 7 B BN A /D ARy A
. 4. Law School Session -setting 53 2b* &+ ‘0 - o - 3 -
) b. Topic Sy 2 42 !4
5. Telephone Exchange videotape =~ S55 - 11 + 4 - -5 0 - 2 -
6. Fink "Sawtooth" videotape . .. 64 . b | b [ 5 | o -2 |
7. Zapol film . e 95 b - 5 - 3 - [ -3 -
8. Bossert "Bit" lecture Sse - 9 - 1 &8 o %
9. Bossert "Animal" lectures w4921 - b .- 2 - 2 - 3 .
10. Oettinger Telephony lectures 1857 4 3 s 0 3
11.  Land lectures ' “ 4y - 2 - b - & - . p 2 -
12. Schroeder lectures ‘ ;__Qa "1 - & G o 2
13. Fink/Popek Computer lecture 5. X - & -/ L - 2 . 3 .
T4. OQettinger “"Compunications" paper 49 " 11 &8 S5 o ' 4
15. Sebeok reading o 256 . & . 1 . § . 7 . 3 .
16. First Circle reading T2 4 2 - [ 0 4 -
17. Scientific Amercian readings 3% - 19 . 4. 2 . 1 . 3.
18. Accessibility of reading matter , 87 . X - o0 - // ~ o _ 3 -
19. Anechoic chamber visit - 69 . 10 « 1 . 5. 0 . 3 .
20. Jordan J dinners c 74 b2 ot 0 4 -
21. \MWine tasting ‘ S 72 . 6 . |- p . 1 . 3.
22. Films - in general K. S 18 NP S SR A 6__:
23. Before/after class festivities .65 o Q .3 . o . 0 . b__.
70 . 3. 0. 2 . ¢ . T .

"24.  Matthews Basement Studio " Y0

o .Fragké.r ARE For ‘wHoat"-'_Gf-ﬂf':f.ﬁF_’-?
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VIII-1
MEMORANDUM

To Tony Date  February 12, 1971

From Michele Susject Scientific American Tub

File Usage

Data is gleaned from Sign-out cards only.

Breakdown by students

50 different students used the Tub File at least once (according to signout cards).

4 students used the file only once , ( 8% of use)
28 students used the file 2 - 5 times (14 used it only two times) (56% of use)
11 students used the file 6 - 10 times " (22% of use)

7 students used the file more than 10 times. : (14% of use)

( Gerarde - 19, Rault - 17, Stoeckle - 16, Aronson - 13, Jaslow - 12, Greenberg - 12,
Kaiser - 11. )

Average usc by the 50 students is 5.32 times (11%)

Breakdown by Sign-out cards

72 cards were used (72 different articles)
18 cards were unused {18 articles)
1 card was missing (to my knowledge)

‘<4 cards were signed out oniy by members of the staff or the Nieman Fellow

18 cards were signed out by only one student (use does not include staff)
38 cards were signed out by 2-5 students "

7 cards were signed out by 6 - 10 students "

5 cards were signed out by more than 10 students "

Averac: use of the 72 article sign-out cards is by 3.51 students

Used most often

Hallucinogenic Drugs - 8, Forgetting - 9, Communication Satellites - 14,
Pheromones - 15, Pulse Code Modulation - 15, Telephone Switching - 17,
How Slime Molds Communicate - 17,

DIVISION OF ENGINEERING AND APPLIED PHYSICS

Q . PIERCE HALL
CAMBRIDGE, MASSACHUSETTS 02138
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Total # of Different Students: 50

50
.

.

ol I 1T 1T 1T T 1T T T T 1T T

N

1 2-5 6-l0 >0
#0F TUB ACCESSES/STUDENT

Student Access Rates to Scientific American file




# OF ARTICLES

vVA 1 1 T1T U T 1T [ ¢ 1

40
38
36
34
32
30
28
26
24
22
20
18
1e
14
12
10
8

6
4
2

VIII-3

Total Number of Different Articles: 94 -
\\\\
N

T

Z

.

N

2-5 6-10 >10 Staff

s

# OF STUDENT ACCESSES/ARTICLE

7

%

Use Distribution of Scientific Americgrl articles
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On-Line Videographic OQutput*

by

Robert E. DesMaisons

October 19, 1970

* This was an invited report presented at a special session on "Applications
of Video Graphics" at the 1970 UAIDE Conference under partial support of NSF
Contract GY-6181 and a contract between Harvard University and the IBM T.J.
Watson Research Center. .
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The remarks I would 1ike to make concern the use of an on-line videographic
medium in producing a finished presentation of graphical material. The
actual content of the videographic presentation in question resulted from
work done at Harvard University under contracts with IBM Research and NSF
in which some of the graphical techniques of an interactive computer system,
entitled THE BRAIN, were being documented using the system itself. The
graphical output was generated on a Tektronix storage scope-scan converter
unit which allowed simultaneous video recording on our 1-inch Sony video-
corder.

Considerable time and effort was spent in preparing the graphical con-
tent of the presentation by programming the computer system to generate
successive graphicai frames; but the important point to note is that this
preparation of the computer system would have been necessary whether the
recording of the material was made on videotape, on Polaroid slides, on the
CALCOMP plotter, or on a movie film. And so one need only be concerned
with the relative economics, time, and dynamics of the recording media af-
- ter the computer system has been setup with the content of the presentation.

The 16 mm film which accompanies this paper is a direct copy of the
actual videotape recording to which I have been referring. In fact there
are places in the film where it is evident that this is a copy of video
output; but what should be noted from the film is the dynamic value of
presenting the graphical material in this form and its ability to “get the
point across" as compared to a corresponding slide present&tion or paper

report on the same material.
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During the early stages of Qorking on this presentation, a version of
the script was reviewed by some of tﬁe people in the IBM graphics research
group who commented very politely, “Yes - that's very nice." - but who,
upon seeing it coupled with the actual graphic presentation via the computer
remarked with much more enthusiasm, “Now I really understand the points
that you're trying to make!". So it was clear that the content of the
presentation required a strong graphical boost in order to attain some
degree of clarity. But what made the construction of the report a rela-
tively easy and inexpensive job was the combination of the graphics with
the video. N ' o

Once the content of the video script had been decided upon, it took a
total of two hours recording and editing time to produce the final 30-min-
ute videotape. Thus, two hours of my time plus the computer time used dur-
ing the recording, and the cost of the videotape ree]_comprised the total
cost of the actual recording itself - or on the order of $2 per minute of
videotape output. |

However, working with the videotape during developmental stages of the
graphical presentation does not preclude the possibility of eventually
producing a film to allow for wider distribution of the end product. The
film which accompanies this paper was copied from the videotape at approx-
imately $10 per minute for the initial answer print and $50 total for each
subsequent copy. These figures can then be contrasted to the estimated
costs of producing a film directly from the scope without any use of the
videotape. One would make fhe assumption agéin that the graphical script

had been programmed into fhé‘computer beforehand, that the filming would
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be done by a non-professional, and that the end product would be a film of
similar quality. Based on these assumptions the cost estimates for pro-
ducing the 30-minute film (raw stock, laboratory processing and editing)
are in the vicinity of $2000 or $65 per minute.

Considering the convenience of viewing immediately what is being record-
ed, the cost factors involved, and the fact that the videotape can be re-
used, added to and edited, it seems logical that the combination of video
with the grapﬁics has significantly more to offer than does film with the
graphics - at least on the non-professional level.

I would like to stress the fact that the production of the videotape
recording - aside from suggestions and criticisms on the cqntent of fhe
material -.was a one-man effort. This includes the computer programming,
the audio script, and particularly the videotaping and editing. This is
neither a pat-on-the-back nor an apology, but simply a statement that with
this type of videographic setup it is possitle for someone without any ela-
borate filming background and with no more video recording and editing
knowledge than that gained by reading the instruction manual on how to
operate the video recorder - can produce a presentable piece 6f graphical
material at considerably less cost than a direct film and with cqnsiqerably
more editing flexibility than a direct film. -

Given the appropriate content of the material, it is’possibTe,to sig-
nificantly improve’the'dynamic effectivenass of the material over what migﬁt
be obtained with siides or a paper presentation. And, lest I alienate for- |
ever all those people who believe "The movie is fhe thing“, one still has
the option of turning the videotgpe into a film for wider circulation and

availability.
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Synthesis of "Synthesis of a Sawtooth"

The Project In planning for a Nat Sci 130 lecture on Fourier synthesis and the
analysis of linear and non-linear amplifiers, Dr. Oettinger asked me to
prepare a videotape demonstration on THE BRAIN. The lecture was intended
for a non-technical group so it was important to present ideas and results
without the (seemingly difficult)mathematical derivations and relations.

I was interested in experimenting with an animated tape that could
convey most of the important concepts and not merely serve as an articulate
blackboard, but time constraints (and an impending examination) led me to
attempt the project in its simplest form. This was probably the best choice
even had infinite time been available. (See below.)

My Background I had been exposed to THE BRAIN briefly in Applied Math 272 and had
seen two videotapes describing it, but had never worked out any complete
problem on THE BRAIN and was familiar with only a limited repertory of its
commands. So I began by obtaining a copy of "THE BRAIN Users Reference
Manual" and perusing its list of operator definitions. (This manual would
have been quite difficult had I not had some pribr exposure to THE BRAIN.)

I was intimately familiar with the mathematics involved in the demon-
stration, and had an extensive background in interactive computing.

Working I came to the first session with a rough idea of what displays 1
Sessions :
wanted, but was determined to work interactively in designing the displays
as well as in implementing them. For the first session I played with various
sine-wave summations and learned how to define appropriate operators which
would let me pass parameters. But I used'only single letter names (mdde 0)
and quickly got confused in keeping track of arrays, variables, and operators.
The ability to show things on hard copy would have been helpful. Like most

of the sessions, this one lasted approximately one hour.
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For Time
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In the second session I began by defining my operators and variables
with meaningful names, and then spent most of the session learniﬁg how to
construct and invoke formats. At the end of this session I had developed
the operators to construct and display the Fourier synthesis sequence, but
had ndt yet chosen the coefficients to use in the expansion.

Most of the third sequence was spent looking at different expansions
and building operators to show them. I was held up by some bugs I eﬁcountered

in the parser impliementation (I didn't realize this until later) and by some

'progfam bugs I introduced by speliing out upper keyboard operators on the

Tower keyboard.

I began to look at transfer functions at the end of the third session
but didn't really learn how to use the EVAL operator until the fourth. I
then defined appropriate formats and operators to display the transfer function
and the signal both before and after amplification.

buring the fifth session I defined a series of transfer functions and
input signals and studied thedir display characteristics. Finally I defined
operators for the title and so thoughkt that I was ready to videotape. However,
when we started videotaping during the sixth session we found that I was still
catching the parser bugs and that in my final editing I had introduced a few
more “"keyboard bugs". During this session we finally realizcd how I was
catching parser bugs and corrected the programs correctly.

We videotaped the whole séquence in the seventh session, but then
found that there had been problems with the video-recorder and so had to
make another (identical) tépe during the eighth session.

Thus about six hours were expended in creative work at THE BRAIN
terminal, and two were primarily occupied in videotaping. (Neither of the

vidéotaping_sessions used the full hour available.) The sixth session was

_primarily consumed in removing bugs that I introduced through unfamiliarity

with the system, and much of the second session was occupied in exnloring
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the operation of the system. This means that about four hours were actually
spent using THE BRAIN for the project. Of that time, about half was spent
defining the displays and half looking at different functions and coefficients
to pick the most instructive and visible displays.

The final tape produced ran for about fifteen minutes. An upper bound
to the preparation/use ratio is therefore 32:1. However, much of the pre-
paration time was spent developing operators and formats that could be used
to produce other displays or which students could use as a beginning for
exploration on THE BRAIN. With starts and stops for explanation, ‘the tape
was used for about 2 hours in two class sessions. A 1ower'bound for the
ratio is therefore 4:1, if the tape is never used again.

Critique THE BRAIN was almost an ideal system for preparing this videotape.
It was easy to define new operators and study their effects, while display
~ formats could be defined separately and modified only when necessary. As
I mentioned above, hard copy output would occasionally have been helpful
and several "bugs" were encountered but, on balance, I think that THE BRAIN
should be praised and given only slight rebuke.

It is hard to know how helpful the videotape was in class because we
have no standard for comparison. Several students did tell me that it was
the best use of the video facilities they have yet seen in Nat Sci 130, and
I received none of the complaints that accompanied all previous video demon-
strations. But the fact that the demonstration was received positively does
not indicate how successfully we realized the full potential of the medium.
None of the comments from students pointed towards specific improvements.
Staff members in the course have suggested that coordinate systems and scales

might have been shown explicitly, but have made no more far-reaching suggestions.
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I personally felt that the videotape effectively illustrated the key
concepts and was not obscuired by extra details, that it was used well in
conjunction with the lecture, and that the technological details did not
obscure the essential message. (The most frequent criticism I heard of the
use of THE BRAIN in Linguistics 104 Tast year was that the presence of THE
BRAIN terminal in the classroom was itself a distraction, and that much time
was wasted in creating displays.) It was especially helpful to have long
sequences of each display so that students could continue to watch it after
the explanation was complete. In this way, the television monitors provided
an effective focus for student attention throughout the lecture.

I suggested above that the (forced) choice not to include audio was
fortuitous. This is because the professor speaking while the tape was
playing was able to "punctuate" the tape and adjust the information rate
(by starting and stopping the tape) to keep pace with the class. A con-
tinuous uninterrupted sequence would have required more concerted attention
and might have been more difficult to comprehend. Stides would also have
permitted this "punctuation” but they might have been a distraction tending
to break up the whole lecture sequence. The videotape permitted breaks but

did not require them.

Arthur Fink
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The following is an approximate breakdown of the time spernt making the

video tape "Hermit Crab Communication."

BEST COPY AVAILABLE

2 days Research project. his eatailed reading liccerature Iin
the library. Additional rezding was donz alter the
shooting was completed but before the final writing ol
the script.

8 days Videotaning the hermit crabs.

(3) Vidoetaping in laboratory conditions. Instcad of taking
1 day, it was necessary to shout the crabs 5> days because
of problems with the equipment. The Loll and Howell
camera, which was nreferable to the Soay AVC-3400 in that
the Bell and Howell allowed for better resolution and
2 closer shootiag range, cznnot be usaed with the Sony
AV-3400 1/2". The first trizl fziled and zn adaption was
made which also failad to correct the incompatibility
between the two machines. Finzlly thie crads were trans-
ported to zn area where the Bell and Howell coull be
hooked up to the Sony ZV-200 I tape dack. The creds,
however, reacted even more unfavoradly to :their naw
iaboratory coaditions and, conseguenily, th: sections
videotaned did not ianclude nztural behavior.

.

(2) Videotaping on location. This involved two trips.

(3) In order to videozape on location, it was necessary to
prepara in advance Zor the trin. The 3 days were spen
a. Gecting the proper equipment aad making certain
thet it was in working order.
b. Arrznging for assistants to help with the shooting.
(in this case, gathering and holding the crabs.)
c. After the first trip, looking at the material to

decide what was still nceded.

7 days Writing the script. Initielly, the tapes were viewed
and catalogued. The script was then writtea based on
the research and the available shots. This process
was time consuming, because it was necessary to find
which shot illustrated a particular point bast and,
at the same time, had coatinuity with the preceeding
sections. -

6 1/2 days ‘Trial tape. All videotape recorded on 1/2" tape was
transferred to 1" tape. The incompatibility of the
signals between the tape ianitially shot on the AV-3400
1/2" recorder and transferred to 1" tape and the tape
initially recorded on the 1" recorder caused a great
deal of difficulty in meking clean edits. After trial
and error, I learned to listen for the xright sound when
both the 1" tape recorders were in forward mode znd
ready for the edit. I also spent time teaching myselil
‘how to make exact as well as clean edits (which cdo mno:
always occurr even if you do not have the problem of

o incompatibility between 1" and 1/2" recorded tape).

ERIC

Aruitoxt provided by Eic:



2 days

2 days

5 days

1 1/2 days

ERIC

Aruitoxt provided by Eic:
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Until the zctual editing of the final tape, time
was spent talking to the lecturer who would use the
tape. As a result of these conversations, the last
section of the script was rewritten.

Titles. These were made with the Gen-Lock and time

was spent in learning how to use this machina. Tae

actual process of lettering the titles was very time
consuming. ‘

Final edit. This time it was necessary to have the

timing of the shots accurate.

Find appropriate music for titles. Dub on sound
T

Carol Weinhaus
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VIDEOTAPE EDITING
by

Carol Weinhaus
Copyright 1972
all rights reserved
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VIR EDITING CAPABILITIES
Sony EV-320F 1" VIR

This will give you the cleanest edits. The properties of its three
editing modes are as follows:
RECORD and PLAY/REC

A straightforward recording process. However, there will be noise
at the beginning and at the end of your recording. '

ADD ON and SAFETY
Allows you to add sections to a tape, with clean edits at the
beginning of each shot. It is an additive process giving good edits
only at the beginning of each shot and noise whenever you stop recording.
It will give you audio on channel 1 without effecting the audio on
channel 2. You cannot dub sound onto channel 1.

CUT IN and SAFETY -

This mode, in conjunction with CUT OUT, allows you to- insert sections
within a pre-recorded tape and gives good edits at both the beginning
and end of the insert. You can also use it in an additive process {in the
same manner as you use ADD ON].

CUT IN will give you audio on channel 2 without effecting the audio
on channel 1. It is possible to dub new sound on channel 2 at a later
time. If you think you will want to use original sound and dubbed sound
without mixirz the two, do your editing with CUT IN.

NOTE: You must have a previously recorded sync track on your tape
to be able to use CUT IN- You can do this by either recording a video
signal on the tape by using ADD ON or PLAY/REC and RECORD or you can lay
a sync track by blanking your tape with the PIAY/REC and RECORD buttons.

Sony AV-3650 1/2" VIR

The edits are often not as clean as those dohe with the Sony EV-320F.
There is also a larger time lag [approx. 2 seconds] between the time the
video first appears and the audio appears when you edit.
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VIDEOTAPING FOR EDITING

Editing is an additive re-recording process rather than a cutting and
splicing one. When you tape for editing, leave at least 15-20 seconds before
the beginning and at the end of each shot. Otherwise, you will have noise
where your edit starts or where your next edit will be.

3
]

R P
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s N - _ p)
o - o ~ v

PR A A

v
(XY ' - .~
hallieatbosk <7 Y )
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noise

1£f you know when you want your audio to end and you are using a recorder
that has manual audio control, use the following procedure:

l. Turn the sound down and start videotaping.

2. At the beginning of the section »ou want to use, turn
up the sound.

3. Turn down the sound at where the edited shot ends but
let the video record 15-20 seconds more before you
switch the VIR to stop.

TERMS USED IN EDITING EXPLANATION

For the explanétion of editing videotape the following terms and example
will be used.

A shot of the seashore is on your final videotape.

. D

You want to add a shot of the forest next.
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Your final videotape [the one which you are adding shots onto] is played on

the editing VIR, which will be referred to as the EDIT VIR.

|
4 | D
! v W
end of shot

b S

The videotape from which you are taking you next shot is played on the

other VTR which will be referred to as the PLAYBACK VTR.

L}f\u;f\%uafi\gzhxgi;’i ~
| r )

next shot

CHECKING LEVELS

EDIT VIR

PLAYBACK VIR

Before you actually make your recording, you should adjust the tracking,
video, and audio levels. In addition, the appropriate switches must be in

the correct position.

IMPUT SELELT

On the AV-3650, set the IMPUT SELECT switch tc LINE.

™

CAMERA
UNE

Set the PLAYBACK VIR in playback mode. This is the PLAY/REC button on the

EV-320F or EV-310 and FORWARD on the AV-3650.
you want to add.

—
Adjust the tracking on the PLAYRACK VTR. o>~ ]

On the EV-~320F or EV-310, set the METER

SELECT button to VIDEO. Then pull the K‘N—n_\¢
TRACKING knob up and turn it either left

or right to achieve maximum deflection of METEQR SGLECT
the meter needle to the right. VKOS Avbio

TeAwIWGE  ci, CRy

©

Find the section of the tape

TRALLING

©

PULL TO OPERA
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To adjust the tracking on the AV-3650,
turn the tracking knob so that the

meter needle achieves maximum deflection : T IrevrrTTih
to the right. _

PE— KA

EXTERNAL SYNC. TRACKIN &
" NoRMAL ( O
a
» FIXED
=0
, P_EFE‘\T

If you are using the EV-320F for playback,
the EXTERNAL SYNC switch should be on DEFEAT.

To check the video and audio levels on the EDIT VIR, have the Sﬂction you
want to add playing on the PLAYBACK VIR.

A~ J/\j\j\g\ ~

S

PLAYBACK VIR

Then“press RECORD only on the EDIT VIR. You now have the same image and
sound on both monitors. S

PLAYBACK VIR

EDIT VIR

, A EBYTERNAL SN
If you are using the EV-320F as your EDIT VIR, Xt BAL A
the EXTERNAL SYNC switch should be on NORMAL. Hot

Eza|

VECFEAT
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CHECKING THE VIDEO LEVEL

To check the video level on the EV-320F,
turn the METER SELECT knob to VIDEO/
TRACKING and adjust the VIDEQO control

knob so that the needle lies within the
blue area.

To check the video level on the
AV-3650, set the VIDEO LEVEL switch
to MANUAL and adjust the VIDEO LEVEL
control knob so that the needle lies
within the blue area.

CHECKING THE AUDIO LEVEL

R

5

METER SELECT

NP/

fAvtio

TRAWING W, AW

©

V\DEO

Med  MA%

ViDEO LEVEL |[AC

V\0%0 LEVEL

©

[E
MANUAL

If you are going to dub on an entire new sound track at a later time, you
do not have to check the audio level, or even use the audio cables to connect
the VIRs. However, if you are going to use existing sound as is or in a mix
with other sound imput, the following procedure will avoid confused sound
tracks at edit points and, ‘on the EV-320F, loud clicks at the edit pointss

When you set the audio level, note the position of the
black mark on the control knoby; =-- either by theletter

it points to or its direction. Then turn the audio level
down completely. Turn up the audio level to the pre-
determined position immediately after you make your edit.

To check the audic level on the
AV-3650, sez the AUDIO LEVEL switch
to MANUAL and adjust the AUDIO LEVEL
control knob so that the needl.:
oscillates within the left half of
the green areca and does not peak into
the red area. :

Mpo LEVEL

AUDIO LENE

L | AGC

L
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To check the sudio level on the EV-320F, turn on the AUDIO MONITOR button.
Otherwise, you won't be able to hear the sound even though you may be

recording it. Turn the METER SELECT knob to the appropriate channel.
Channel 1: If you are using ADD ON or RECORD -+ PLAY/REC

Channel 2: If you are using CUT IN [This will allow you to

dub sound over sections of your original sound
track].

Adjust the appropriate audio channel control knob so that the needle oscillates
within the left half of the black area and does not peak into the red area.

f MY 1T
MowreR

O ' o -

Pusw on

METER S6LECT VIDEO  AubiocH, AUDIOCH,y
Nt©RO/ Avbio

TRAWWE ch, CH, @ @ @
&

Mud  MAY% - ) M Wy MARX

EDITING .

" sn you make your edit, it is important to h:zve both VIRs running together
- 0 seconds.

[1f you use the STANDBY button on the 1"

. VIRs, this time can be shortened to 5 ST

seconds. STANDBY starts the tapeheads 9915"‘. TROLWING
going at full speed before you set the

tape in the playback mode. Do not leave O

the VIR on STANDBY for long periods of _

time. This will avoid wearing down the : ' PULL T0 OVERATE
tape in one place.] ‘ . . . .

]

Rewind the PLAYBACK VIR to a section before the shot you want to add starts.
T ]
j»/(\/\u:

starting point

L
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Start the VIR in the playback mode [PLAY/REC on the 1" VIRs, FORWARD on the
AV-3650]. When the VIR is running at full speed, pick a clue -- either
wisible or audible -- that occurs before you want your shot to start. It
may also help to set the counter to 000 for when you have to locate the shot
for the edit.

clue starting point

Start the stopwatch when your clue appears. In this case, a redwinged
blackbird flies into the picture.

1t sec. 0 secs

1 1
N./\f\f\E:L .

) !

1 LR

edit . clue starting point

Stop the stopwatch when the beginning of your shot appears and note the time.
It should be 11-20 seconds in length, For our example, we timed 15 seconds.
Then rewind the tape to any point before the clue that insures that the VTR
will be running full speed when the clue appears.

On the EDIT VIR, play the tape you wish to add your shot onto and, with the
VIR running at full speed, set the counter to 000 at the point where the
old shot ends and the new one starts. '

-

end of shot

L
.4 ' 2
- }
l A et
| =
000

Rewind the tape for a short length, stop it,‘and note the counter position

exactly. For example is different from ]@

edit
|

. I | D
b4 P i
B et G e
A==
Vo . ! ’
000 996
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Start the EDIT VIR from a completely stationary position and the stopwatch
simultaneously. If you are using a 1" VIR, remember to turn on the STANDBY

button.
11 sec. 0 sec.
I [}
.o |
I N )]
I
ASS————
N ‘
L 1
000 996

Stop the stopwatch when the «:d of the shot is reached =-- 000 on the counter.
For our example this time is 11 seconds. Then stop the tape and rewind to
the exact counter position --i.n. 996.

NOTE: The time recorded for the EDIT VTR has to be less than the time
recordeld for the PLAYBACK VIR, but long enough for both VIRs to run together
for 10 seconds.

Subtract the time for the section on the EDIT VIR from the time for the section
on the PIAYBACK VIR and note the difference.

15 seconds PIAYBACK VIR forest, time from clue, VIR at
full speed
-11 seconds EDIT VIR seashore, time from counter,
VIR initially stopped
4 seconds difference
edit clue
— 1

00 996
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You are now ready to edit. Check the switches-- the audio level should be
turned down and on the EV-320F, the EXTERNAL SYNC switch should be on NORMAL.

Start the PLAYBACK VIR. ~

When the clue appears, start
the stopwatch. :qukg“

!
V

0 sec.
- |
When the difference time Z‘;:g
has elapsed (4 seconds), f
start the EDIT VIR. I
RECORD
a Asbio, DVB  EOIT

===
If you are using the AV-3650 as your
EDIT VIR, press the EDIT button.

<y

When the entire playback time has elapsed (in our example 15 seconds) preéé
the appropriate button on the EDIT VIR.

’ - © RECORD
On the AV-3650, press the RECORD
BUTTON .

Avoio, VB EOIT

F R Y . T . L - e e - - - - - - -
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To edit on the EV-320F, press ADD and SAFETY simultaneously or press CUT IN

and SAFETY simultaneously.

IMSERT 1}
CUT out” CVT IN

o ®

e ]
ADD

®

R
SAFETY

O
|

edit

Record your shot for its entire length. Unless you want to use CUT OUT,
let the EDIT VIR record at least 20 seconds beyond where you want your shot

to end.

This will allow you to get a clean edit for your next addition.

CUT OUT is used to insert a section within a shot already on the tape that is

on the EDIT VIR. For example:

To insert this shot of the forest

into this shot of the seashore ~-

-4

%AWM
R e e ]

o

>

follow your normal editing procedure.

Use CUT IN and SAFETY to start your shot of the forest. Press CUT OUT
vhen you want the forest to end and the seashore to resume.

®

fﬁud;fA‘iquzgj;A\

T R D I (I

R X L Y

—
cut out

[ P

Stop both VIRs. Rewind yoﬁr EDIT VIR to a poirt before the EDiT. On the

EV-320F, flip the EXTERNAL SYNC switch to DEFEAT.
check the edit ard your recording.

ERIC

IToxt Provided by ERI

[ —

Playback the tape to
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Information on Videotape Projects
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INFORMATION ON VIDEO TAPE PROJECTS

In order to evaluate use of the video equipment and to protect
equipment, we are using the following system for video checkout.

l. Prior to signing out any equipment, a projeet proposal must be
filled out and submitted to Carol Weinhaus, Room 205 Aiken Com-
putation Lab. This proposal will later be used to evaluate the
use of the equipment and help determine what additional equipment
might be needed. Therefore, be as clear as possible with your
objectives, your reasons for changes in your plans, and your
difficulties with the equipment.

2. Each time you check out equipment, a sign oﬁc form must be filled
out listing those pieces of equipment borrowed.

3. When you return the equipment, it must be checked over by a staff
member. Otherwise you will be held responsible for damage discover-
ed after you have checked in the equipment.

4. When you have finished your project, a completion statement is
required along with a review by your advisor or two reviews from
people agreed upon with your advisor.

IMPORTANT CONSIDERATIONS

1. Videotape equipment is extremely expensive. Although it is insured,
the policy is deductible: If you lose or damage equipment
wvhile it is signed out to you, you will be held responsible for

an appropriate amount up to the deductible g:i

2. CAMBRIDGE IS NOT A SAFE PIACE in which to have expensive equipment.
In the past, there have been a number of thefts of audio-visual
equipment checked out by students. Therefore, it is not advisable
to leave anything unattended. If you must leave equipment in your
room or car, make sure it is out of sight and securely locked.

. e e~ - -— &~ - CaM” e, ean®swn .. as e . lamn.ae e



IX-E-2
PROJECT PROPOSAL

Name Continuing project []
Single use of equipment []
Address
Course number (]
Telephone Independent Studies [
Individual use []
Date Division []
Other []

Ticle or subject of ..roject

Objective:

Planned Course of Action:

What is the anticipated audience (type and number)?

I uﬁderstand that:
1. All TV material must carry a leadlng credit for equipment and
facilities used. :

2. When recording and/or transmitting, I must obtain clearance from
the appropriate guthorities in regard to places, material, and

~.peoplg.
3. If I lose or damage equipment while it is signed out to me, I

will be held responsible for an appropriate amount up to the
deductible portion of insurance coverage.

s MeRd B - as . ek & . . .. e o i d s an o seraasiciees -

Approval/signature of project advisor___
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VIDEOTAPE PROJECT REVIEW FORM

Name of producer Date

Project title or subject

. Reviewer's principal field
Reviewer of interest

The purpose of this review is to help evaluate how the TV mediim has been
used in this project. This documentation will help provide a realistic
basis for future plans and budgets for TV use.

Please be as specific and candid as you can about the subject prOJect
Reviews should consider both -- technique and content

and should evaluate both =-- apparent intentions and achieved results.
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COMPLETION STATEMENT

Name Approximate breakdown of time in hours.
Date Actual shooting
) Editing
. Planning
BE RRIEF AND SPECIFIC:

What equipment 4id you use? What specific problems did you have with it?

Did you change your plans? If so, how?

Did you achieve you objective ?
Are you satisfied with your results?
Audience type and size.

Other comments:
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TECHNICAL WARNINGS

NEVER POINT THE CAMERA AT THE SUN (or a reflection thereof or any source
.of bright light).

This means with the lens on, with the lens off with the tape deck on,
with the tape deck off =-

IT BURNS PERMANENT SPOTS IN THE VIDICON TUBE (AT LEAST SIXTY DOLTARS TO
REPLACE) .

Avoil continuous shooting of a subject in strong light, especially when
the picture has high contrast. If the camera is used for a long time in
this way, the sensitivity of the vidicon tube will decrease or the vidi-
con may reatain:the burned-~in image.

Cameras should always have the lens cover on except when shooting.

Some video equipment has temperature limitations. Under no circumstances
should equipment be stored in temperatures exceeding 140F as may be
encountered in a closed automobile left parked in direct sunlight. Extreme
cold may also cause the equipment not to function properly.
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APPENDIX X

Videotape Users from Qutside Project



Tony,

The following are the three case studies that you requested. I
have also included Liss Jeffrey's present (but unfinished) course of
action because I personally find it interesting. If you wish to
use it instead of one of the others, I would suggest substituting it
with Meltzoff since they tend to fall within the same range.

SHORT SUMMARIES OF THE PROJECTS

{. Paul Bamberg~ This summer twelve of Bamberg's students made videotapes
in groups of four. This took the place of two weeks of labs (two afternoons)
although some spent more than the required time for normal labs. The
tapes were then shown in class. and reviewed by fellow students. It is
interesting to note how many of the reviews focus on technical difficulties
(some of which are inherent when you edit in the camera) instead of
the content or whether they learned anything from them.

Category: teaching and instruction in the classroom, student and professor use

2. Andrew Meltzoff- Last spring Meltzoff used videotape to record
experiments of baby hiding patterns. These were later viewed to collect .
data for his senior thesis. After he collected his data he was able
to reuse the tapes. He also edited parts of his data for viewing. (An
interesting side note to this, is that he was unable to borrow the
necessary equipment from a professor in his own department who had
equipment).

Category: collecting and storing research data, part of thesis presentation,
student use

3, Robert Gogel- Gogel's use differs from the above in that:
l. It was a short term as opposed to long
2. It was used for an extracurricular activity (a house play)
instead of an academic application.
Gogel tape the Lowell House Opera and subsequently showed it to the actors.
He later bought the tape.

Category: recording performance (the actors were able to see something
they usually are unable to), student use

If you want an example of professor use or what I would call student
artistic or expressive use let me know.
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PROJECT PROPOSAL ‘.

Name P{N\ Q . Bambﬁg . Continuing project [\(
' - Single use of equipmeat []
Address ,lgﬂgfﬁm LS 73 i
Course number %_S’;' [\}/
Te lephone 5’3263 Independent Stud¥es
q. Individual use ()
Date l Mf’ ‘_»] , lQ 22 Division [)
Other [)

Title or subject of project EXpMiMa’ Pd/\‘hcll Pﬁqsus
14
: v

Objective: mwt/

To Pro&ucc shoit u»'oleohpe 5tguences of  various
G5P€c+5 of dmen')’wy ,ao.avlv'cla reseanch ot  Harvard.

Planned Course of Action:

Shdwts will leasn b we Hu Porfamk usder e supUvssion
04: AFSQM)\ Nambgd: ﬂ"ﬁ w/// visib T CE’q, cyc/offa—n,
ond  bubble them ,se.\ed’ Su\)éec‘\'s f&n v:&wfa}u'n; , and prepare
shot yidko Squences which T will incomperale into o lechume

What is the afiticipated audience (type and nlinber)?

10, Pkys.-os S-1 shiduts

I understand that:
1. All TV material must carry a leadii; credit for equipment and
facilities used.

2. When recording and/or transmitting, I must obtain clearance from
the appropriate authorities in regard to places, material, and
people. .

3. If I lose or damage equipment while it is signed out to me, I

will be held responsible for an appropriate amount up to the
deductible portion of insurarce coverage.

Signed by M&D
Approval/signature of project advisor g&ng ‘\E . ‘! nmm:; _

.....
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VIDEOTAPE PROJECT REVIEW FORM

Name of producer ,%;[S'I'C.f f""/ " Date ?TZ /7 /7 =

' clptmn
Project title or subject -

Reviewer's principal field
Reviewer’ gg; r/ &+ of intercat

The purpose of this review is to help evaluate how the TV mediim has been
used in this project. This documentation will help provide a realistic
basis for future plars and budgets for TV use.

Please be &8 specific and candid as you can about the subject project.
‘Reviews ghould consider both =- technique and content
and should evaluate both -- apparent intentions and achieved results.

o ~fap e
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VIDEOTAPE PROJECT REVIEW FORM

Name of producer ~{ Vi Lab © pate 3-17-72
Project title or su’ ject Qﬁ4g[ufron
. Reviewer's principal field
Reviewer iﬁsnﬂv of interest Y -
. - .

The purpose of this review is to help evaluate how the TV medium has been
used in this project. This documentation will help provide a realistic
basis for future plans and budgets for TV use.

Please be as specific and candid as you can about the subject project.

Reviews sghould consider both -- technique and content
and should evaluate both -- apparent intentions and achieved results.

Ortheshratedt bbe WWWMWJ; 4 & CotumTtpoent W e p/w(vW

-0 S0t of, visuad—aired Puvt-. st olso g, sregp dnd 1S ¢
&,ses)rpho,gsm& Qwd mockead dne M }T‘ " haa a moval, Smovthruss
ok prot ~ editing o Suirte La howtoor s Unbenolt . Eimies
viswp o E %LLA%MOMY\ Caivi GRNTES € 'H'é
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VIDEOTAPE PROJECT REVIEW FORM

Name of producer / - Date ?,/l7 [[7ﬁ)£

. Project title or subject Mr’
Reviewer's pr .ncipal field
Reviewer’ __B_,_(—_lm of 1nteres’t7'//

The purpose of this review is to help evaluate how the TV med{im has been

used in this project. This documentation will help provide a realistic
basis for future plans and budgets for TV use.

Please be as specific and candid as you can about th: subject project.

Reviews ghould cons{der both =- technique and content
and should evaluate both =- apparent intentions and achieved results.

was andied
e ‘(’fu.s 1‘ {'M-J.u- andiie
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VIDEOTAPE PROJECT REVIEW FORM

Name of producer 454««4_ S&&mﬁm .Date

Project title or subjectm
: p Reviewer's principal field
Reviewer W — of interest _ﬁ,_g_{_&ai_
: _.Slez,0+

The purpose of this review is to help evaluate how the TV mediim has been
used in this project. This documentation will help provide a realistic
basis for future plans and budgets for TV use.

Please be as specific and candid as you can about the subject project.
Reviews ghould consider both =-- technique and content
and should evaluate both -- apparent intentions and achieved results.

M gea,.mj-éwef] ) el [ 7‘,,“,,,

o ’Uf;fmiwff%jﬂd

) s o o see v 4/04@4[
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Full Tt Provided by ERIC.
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VIDEOTAPE PROJECT REVIEW FORM

Name of producer Date Q/ILAZ
7 7

!
Project title or subject Mw’?
2:7 Reviewer's principal field
Reviewer oB3eRC ARBIER] - of interest é,_,_,mﬁng

d

-

The purpose of this review is to help evaluate how the TV mediim has been
used in this project. This documentation will help provide a realistic
basis for future Plans and budgets for TV use.

Please be as specific and cand
Reviews should consider both -
and should evaluate both -

id as you can about the subject project.
- technique and content

~ apparent intentions and achieved results.
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VIDEOTAPE PROTECT REVIEW FORM

Name of producer

Date. 9 Il{

. , : I
Project title or subject _C ofro

Reviewer's principal fic.ld
Reviever [ . Golhe

of interest _} ‘le; 4

The purpose of this review is to help evaluate how the TV mediim has been

used in this project. This documentation will help provide a realistic
basis for future plans and budgets for TV use.

Please bc as specific and candid as you can about the subject project.
Reviews ghould conajder both -- technique

and should evaluate both -~ apparent

and content .
intentions and achieved results
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VIDEOTAPE PROJECT REVIEW FORM

Name of producer — Date = S/ (‘;-'] 7L

WSak)
Project title or subject et A TY,7 Y 4

Reviewer's principal fir!d
Reviewer’ ? G IMBe ¢ L

of interest _

The purpose of this review is to help evaluate how the TV mediim has been
used in this project. This documentation will help provide a realistic
basis for future plans and budgets for TV use.

Please be as specific and candid as you can about the subject project.

Reviews ghould consider both -- technique and content .
and should evaluate both ~- apparent intentions and achieved results.
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VIDEOTAPE PROJECT REVIEW FORM

Name of producer Tc-ﬁ. Floc ¢ ric A.Eev‘m Date
. W@-‘h
Project title or aubjec:IﬁujJna«Jlnu$&g>.~§44 )
' ) Reviewer's principal field
Reviewer

of interest

P . balog o,
i

{ I

The purpose of this review is to
used in this project.
basis for future plans

help evaluate how the TV mediim has been
This documentation will help provide a realistic
and budgets for TV use.

Please be as specific and candid as you can about the subject project.
Reviews ghould consider both -- technique and content

and should evaluate both -- apparent intentions and achieved results.
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VIDEOTAPE PROJECT REVIEW FORM

" Name of producer " Pate |$

Project title or subject m"(ﬂ( ((,QMA— MWLJ

Reviewer's principal field
Reviewer of interest

The purpose of this review is to help evaluate how the TV mediim has been
used in this project. This documentation will help provide a realistic
basis for future plans and budgets for TV use.

Please be as specific and candid as you can about the subject project.
Reviews ghould consider both -- technique and content

and should evaluate both -- apparent intentions and achieved results.
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VIDEOTAPE PROJECT REVIEW FORM

Name of producer __pé{ﬁlff S” Date % 5’3? 22 -
v .
Project title or lubjecc’éﬂﬂwgdh/ﬂ\/%ﬂw"“ld “ .
\ ¢ Revi ! ingipul field
Reviower (‘ }agJ IW o:vl;:::e:tp;?t pA a .

The purpose of this review is to help evaluate how the TV mediim has been
used in this project. Thic documentation will help provide a realistic
basis for future plans and budgets for TV use.

Please be as specific and candid as you can about the subject project.
Reviews ghould consi{der both -- technique and content .
. and should evaluste both -- apparent intentions and achieved results.
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COMPLETION STATEMENT

Name Approximate breakdown of time in hours.

Actual shooting ' 2-~ 3 hg
Editiug nome

BE. BRIEF AND SPECIFIC: Planning_(5 hours

Dubbing sewnd Fracks | ‘“ar;

What equipment did you use? What specific problems did you have with 1t?

\orTa?ak- No  mechanical Prob\mﬁ

Date

'pid you change your plans? If so, how?
No.

Did you achieve youfobjective ? P .
. uf"‘"u“

Arec you satisfied with your results?

|}u. n{’ ‘HN, ﬁur ‘L’k S w\”" " ‘;"'M’\enfi m\uL were, sa‘?'mcau\o

Audience type and size. (T)f 5“0\")"3 (Xt Q. 'lghﬂ, . Om ns IN-% .

hb'}td' ’lf ”wm* ."‘ Sh&tm‘h:

Other comments:
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PROJECT PROPOSAL et
op WA
g PRI *
namech, ' _gqu_\ : Continuing project [} ""‘
< ‘Single use of equipment M/

Address  Nathor 3(:.,5’.

Course number

Telephone ‘6“03@1% Independent Studies [ ]
Individual use MH—
Date 5/!‘1&9’ Division []
L other []

Title or subject of project _L..Owo.-\\ oo e (G
. \

Objective:

AWTTEN o \:\o\, L()..{%\ \—lu de G .9.7(‘. I ~—

| prans

Q—ﬂ“"* O(Pu\c\ Ty QL_.ds Lcnﬁdj et La St Lg\U ‘- MQ‘\ %;JM;%W
%a. &(M .( Commpllets ¢ u:h"z? ﬁ&?(tmhdn.@: .

Planned Course of Action:

(I.WC. . «\—«f«} TPrem 'rimréwg & P | Cok-. -
e ?fa/wum Al @r\_ ek AQ A, (')M;’ )f'7.'72)

What is the anticipated audience (type and number)? (\[0%

oo ‘{} G]\wvoiwc‘cﬂ%"
I understand that:
1.  All TV material must carry a 1eading credit for equipment and
. facilities used L L. e . .
2- When recording and/or. transmitting, I must obtain clearance from
the appropriate guthorities in regard to places, material, and
people.

If I lose or damage equipment while it is signed out to me, I
will be held asponsible for an appropriate amount up to the
deductible port.on of insurance coverage.

h\\
Signed by

w

~
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VIDEO EQUIPMENT SIGN OUT

Please fill out the appropriate sectioms.
STUDIO ‘USE: : OUTSIDE USR:
N@— Nam&kﬁ{"f (‘KOSJ'
Date Address N\Jﬁml%“f
Department Telephone & — 7 3INE"

our n a 3
i :llagn;p:qﬁipment pate /, 7 ” '4 (y 6 )}/

Time checked out 4 L/f[PM

Time checked in [ N M_bh,' M“‘- Tans ‘ .

R I R I I I

Portapak (AV-3400), No. 1 [] Camera adaptor, Sony CMA-2
A~ canmera [] Camera adaptor, Sony CMA-1
ﬂ/ Recorder :
/[/]/ Lens [] Special Effects Generator (Gen-Lock)
,[/]/ Power Adaptor
¥~ Batteries, number Z Videotapes -
[+ 1/2", 1/2 hour, number =
Portapak (AV-3400), No. 2. [{] 1/2", 1 hour, number
[] Camera {] 1", 1 hour, Number
[] Recorder :
[] Lens Microphones
[] Power Adaptor Lavalier, 649B, No. 1
[] Batteries, number Lavalier, 649B, No. 2

Omni-directional, 635A, No. 1
Omni-directional, 635A, ¥Ho. 2

— )y
[ WY T )

1" Recorders
[] EV-320F, Sony
[] Ev-310, Sony
[} Ev-200, Sony

Audio mixer

—

Bell and Howell Camera
General Electric Camera
AVC3000, Sony

1/2" Recorders
[] AvV-3650, No. 1
[] Av-3650, No. 2

——
St Sl g [ ")

[] Shintron Video Pointer

onitors
[’]/;(c::y, CVM110U, No. 1 <[(Cab1es (put,down, code numbers)
[] Sony, CVML1OU, No. 2 A deo Z‘/‘ o & p
%:]I Sony, c‘{?&lw: No. 3 4 {G',MH\L
Conrac "
[] conrac 14" .-
{] conrac 25" H—Tripod, No. 1
{] Ball:lOv [{] Tripod No. 2
[} oOther
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VIDEOTAPE PROJECT REVIEW FORM

Name of producer M C‘J‘etm—Q Date i ‘Q,g;);\_: |,$: tﬁin '
' 7 o o Sechl .
Project title or subject L w ‘;‘ﬂ_

Howst O Reviewer's principal field
Reviewer Fe. of interest a& i ,_1“,.“

i

The purpose of this review is to help evaluate how the TV mediim has been
used in this project. This documentation will help provide a realistic
basis for future plans and budgets for TV use-

Please be as specific and candid as you' can about the subject project.
Reviews should consider both -- technique and content
and should evaluate both =- apparent intentions and achieved results.
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| DO . ' VIDEGTAPE PROJECT REVIEW FORM
- Lowewr  Jouse |
Name of producer MUJICAL SocIeTY Date 3 //J//Z’L
" Profect title or subject RAVEL | L EMFANT ET LESSonTiLéces

. Reviewer's principal field "
Reviewer PETER C. WV D& ~ ' of interest Tl

. .STALE _piRECTOX |
( . S

The purpose of thdé review is to help evaluate how the TV med{im has been
. used in this project. This documentation will help provide a realistic
basis for future plans and budgets for TV use. :

Pleage be as specific and candid as you can about the subject project.
Reviews should consider both -~ technique and content :
and should evaluate both -- apparent intentions and achieved results.




r e

X-19

Bob Gogel
3/21/72

used equipm.ent:3/18/72

First of all, I'd like to thank Carol Weinhaus for arranging
to get the equiptment for me on such short notice=-~I called
2:30pm on a Friday afternoon and had it by 5pm.

I discovered that: :
‘1) Better location for the equipment  might have
been had if I had more time to plan--as it was,
I got stuck behind percussion

2) Stage lighting is sufficient to tape, though
some resolution is lost

3) Sound reproduction (balance of orchestra and singers)
was quite good, using only mike on camera '

4) Shanging tapes at intermission took too long and
I missed first part of 2nd acte-~-rewinding of - tape
on to original reel took too long. I should have
rewound after the opera )

5) It would have helped if I had known plot of
play-~-I found myself floundering every once in &
while since I didn{t know who was saying what

The most rewarding experience was playing the tape back to
the performers~-they enjoyed it, and were disappointed that
I had missed the beginning(because of low=lighting) and part
of 2nd act. They were able to see themselves in perspective
of whole production(there was alot .of laughing!)
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COMPLETION STATEMENT

N ) -
Name .. b Qj“?fﬂq : Approximate breakdown of time in hours.
pate 3,2 | Actual shouting
' Editing
BE BRIEF AND SPECIFIG: Planning

What equipment did you use? What specific problems did you have with it?
MQV‘:"?}/‘ - './‘" '

el - e A L ' ' .
/'f’,.f. ) k AR AV (\ ‘,\ -‘\-\Q_I." J 19N ‘N,(.‘ \.\_‘&\_ [N -.t.— \- _.-J-\— é”'—\ . %

cawtra~ I e PM(LH"\(‘ f\,\);.."\ FA \\'\)/\.1«3
v
')l”r'“'J - oh

pid you change your plans? 1If so, how?
o

Did you ‘achieve you objective 7

LV:?
Are you satisfied with your results?

Q V.A./v(? D>

Audience type and size.

Yy - /Pﬂxtﬁ'?/,nm 07 ;(1— o

Other comments:

.. v . o, . . . -
D . . N » .o .
‘. . e .. . . .l o' o " . .
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PROJECT PROPOSAL

. , ,
Name _w. {5 JQQY’\'QLL Continuing project [¥
Lo Seeacillle Single use of equipment []
Address 5 Cuwdhenn ot ' ) ‘ :

Course number NSt 3¢: ]

Telephone -2 % . Independent Studies [
Individual use []
Date Ve \ {7'2' Division []
Other []

Title or subject of project IBtewdp  Fe vmaiec*(;zcﬁ“n:ﬁ'\ii ot Met
Objective: —— . Stte Hc_apr\”c‘k\ O'L-':Q Coo e wnodl .
P v\():zo-{npe +ha VST NN mc_u.xc\u\q i~ Friend
whe 13 fle watd alendentb s 4o quee e patieicts
& £ beta R "c) <, e {’Lu‘wt clven C"V\ { Ld’—‘tC"f’(‘ Pé’ b "‘C‘ Shoo'('
Some - wenk OZ{}Q/L\au'\\ en  wShack Alwgy vc(.,ls—@\ 62>
e, rwedle the ol ‘(‘a.kﬂc.z_vd / o ek tlhenna
see s . .

Planned Course cf Action: { need T qo e iC g ) "(1/\&
_,r.mzz,«ujc' C’b tls V\dl.d}&ﬂ-cm usBe .

wx\/u_@‘c” A ‘{‘b\_g - Fiwe O(\A L Ca M
\.) Uvb\-z' L(,‘t/\Q//\f{-- & JL,U‘? L) (L’\A,é ( C’\/\JL»QW% (m
/\"@L e AL Su-k\ wa D o ;:‘-4"5. A2

What is the anticipated audience (t:ype ‘and number)? O tr=. v\JO\AC\?}
cvHen Craante ‘

" I understand tha.:

1. All TV material must carry a’ leading c*‘edlt for equipment and
facilities used.

2. When recording and/or transmitting, I must obtain clearance from
the appropriate guthorities in regard to places, material, and
pecple.

3. If I lose or damage equipment while it is signed out to. me, I
will be held responsible for an appropriate amount up to the
deductible portion of insurance coverage.

‘Signed by M QZ@JLQ"}(%H m‘évﬁ_ L?J M/L/’L .

S

Approval/signature of project advisor )
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COMPLETION STATEMENT

. ’1 . . ’ ) .
Name [ $S \/Q'f' Yy e / Approximate breakdown of time in hours.

. : ‘o in an houa
pate __Dec. R]7a, Actual shooting $20wmwuken |17 00 s
r _ Edicing Prc;uud 4o ng ‘3 hetasg { tacdand,

. Soumnc

. . 3 : ' ‘nd.
BE BRIEF AND SPECIFIC: Pl‘““i“L Weeles. Audee)

What equipment did you use? What specific problems did you have with it?
Pm.{'a.p.'tk 3 ) moniter | The, bablasiey &1 wal éamk “Haa, RYPEEUY N C'A(‘{“ilm
o .ﬁw‘i Vbbgh.'(, .:6 c:i,»&.uj(né} P

Did you change your plans? If so, how? ) "
yLac"r— Ol Ak o ch:'*-«(“&""”""‘*l UGS Y EIE B VR L S - ‘—l.tﬁ O ()1:
ﬂa,fw-e.c o Al \—{'cl kL vrechielf Q-&A_zu_/.f. 4,_.‘-5 0‘\ o, N X,

W/M m Cﬁu "C.A—P ¢ (_jV\J( C) A-A—i [ E)\.QQ o, UOC I . ('M .
L =N

dte ;€u¢<_s< Lt'\ (/\..%Q-L-G\-é‘b\wv\ ‘,/J'(S—\'\Q-S; 1
' ,F.@&_t-(.*.b..\)
.Did you achieve you objective ?
o .
Are you satisfied with your results? N\, |
Audience type and size. “The Mv&-w_q,\_i~ Cent h\_p VM:—;J “’go..ak.’ﬂ
Q- \.\.-‘ afu YN A m D e _&W&-&A
Other comments: L,a._ewm<a TN o <‘>L,Q,._&..Q CLQ (uﬁ_
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VIDEOTAEE PioJEOT meview pomy BEST COPY AVAILABLE

Name of producer ' Lx-’ S '\)é"F&‘\rﬂ. \f

pate R [
. Project title or subject et Sqeihe oty

’ S

Reviewer's Principal fielq

Reviewer ins.qad of interest

——

: 'P-s»fc.b\dl =9y

The purpose of this review is to help evaluate how t

used in this Project. Thisg documentatjon will help provide a realistic
basis for future plans and budgets for Ty use. ‘
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VIDEOTAPE PROJECT REVIEW FORM .

Name of producer : el b Date DQC - 1/7 2 .
5 ’ ! L
Project title or subject MetStc te Pafrests.
‘ ‘z‘ '/ Reviewer's principal field
Reviever l', ,2,’\'/{'(_.1 I\'M of interest

C

The purpose of this review is to help evalvate how the TV medium has been
used in this project. This documentation will help provide a realistic
basis for future plans and budgets for TV use.

Please be as specific and candid as you can about the subject prouject.
Reviews should consider both =-- technique and content
and should evzluate both -- apparent intentions and achieved results.
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X-25 BEST COPY AVAILABLE

viDeotAPE PRotectr REWEW FoeRmM

Procs;.\.c,w (%uubd giMUj Deale. o{«.u‘..- 3) /?7c)

P"‘D’\* & e icuats T/Lﬁ.).'u:.a_.p(.ﬂ.
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._.j (o} " .PROJECT PROPOSAL — P wd"‘f .

. | Rame _ AN& &, ﬂgg; 1 off . . Continuing ptoject [—]/ (‘fi—ﬁu. e\"“y_u
o o _ Single use of equipment- i) .
Addre'u_q_uulg HSE - #€3s .

Course number

Telephone (3y-315€C Y- 2:1 Independent Studies | |

- PO A Individual use [~
Date o kN ,Lf\$ Livision []
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VIDZOTAFE PROJECT REVIEW FORM

Name of producer ANDN MELTZoFE Date __ JUNE q0™"
A PSYCHeeGICAL  EXERMENT
Project title or subjectwyml INFANIS
. Reviewer's principal field

Reviewer __m . IEITH _ IMOORE of interest _(HILD

- ReYaiovment

The purpose of this review is to help evaluate how the TV mediim has been
used in this project. This documentation will help provide a realistic
basis for future plans and budgets for TV use.

Please be as specific and candid as you can about the subject project.
Reviews should consider both -- technique and content
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Institutionalization of Videotape Technology
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THE AIKEN COMPUTATION LABORATORY
DIVISION OF ENGINEERING AND APPLIED PHYSICS
HARVARD UNIVERSITY, CAMBRIDGE, MASSACHUSETTS 02138

s

29 September 1972

TGz Dean Harvey Brooks

ces Or. P. S. McKinney
Nr. Joe Wyatt

Dear: Harvey,

his is to bring you up to date on the status bf our video
faciTities and to suggest that the matter might be brought to the
attention of the Council of Deans. .

The time is drawing near when both the money and the justifi-
cation for treating the facility as an experimental one, primarily
paid for out of my research grants and otherwise supported by the
Division through the use of equipment acquired through the Tozier
Fund, etc., are running out. Some alternative provisionfor the
future has to be made. :

Attachment 1 outlines the basics of the current financial com-
mitment to the facility. Our investment in equipment to date totals
somewhere between 40-50 thousand dollars. The uncértainty stems from
the fact that scme of the equipment ozcasionally in our custody is owned
by the Physies Rapartment and some by the Office of Information Technology.

The breakdowr: of the $13,000 out-of-pocket expenses in the six
month period frem March 1 to September 1, 1972 is self explanatory.
Do note, however, that it does not take into account space and other
miscellaneous background costs.

°  Since Tate February of this year, my staff in cooperation with

the Division Accounting Office has kept track of the usage of time and
“resources as if we were billing to specific projects, although no

actual bills were ever sent out.. Tne tabulations in Attachments 2 and 3
summarize the resulting information. :
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You will note, in Attachment 2, that 35% of staff time was applied
to projects outside the Division and, indeed, outside the Faculty of
Arts and Sciences. Attachment 3 shows that 74% of the usage of equip-
ment was by other departments. The sharp difference between these
two figures results from the fact that we could be much more generous
in letting others use equipment during.otherwise idle periods than we
could be in providing staff support that would have taken time away
from our own demands beyond video work.

The foregoing is summarized in Attachment 4 which shows how the
operating expenses 1isted in Attachment 1 would 1ook prorated in
several ways.

The first line of Attachment 4 breaks staff expenses down in
accordance with the percentages of Attachment 2. The second line
breaks equipment usage expenses down in accordance with the percentages
of Attachment 3 while the third 1ine combines both of these.

The fourth line shows that in actuality 90 percent of the expenses
were charged to my research projects and ten percent to Division accounts.
As previously mentioned, no charges were made to outside users. The
growth in amount and diversity of outside use, is, I think, a significant
phenomenon underlined by the fact that close to 200 students signed up
this week for Natural Sciences 130 "Communication in Societies" for the
75-80 openings that we can handle. Last year the sign-up rate was nearly
as high and we were able to admit 100 since I was able to pull together
a slightly larger staff.

As my grant money for these purposes runs out during the coming
year, we need to find alterrative ways of financing the video facility
or else to drop it. :

You are aware that throughout this past year our staff has collab-
orated with the Office of Information Technology, the staff in the
Prasident's office and the committee responsible for planning for the
science instruction development laboratory in the Science Center. We
believe that much is to be gained by providing facilities of this type
to as wide a segment of the University's students and faculty as possible.
We were therefore pleased by 0IT's offer to cooperate in the manage-
ment and financing of the facility during this academic year. The details
of the arrangement worked out through a series of meetings earlier this
month are, as I understand, being given to you by Peter McKinney in a
separate letter.
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If policy on these matters is to be made without repeating some of
owr past errors in the computer area and ir the telecommunications area,
I think it would be appropriate for the Council of Deans to take notice
of these developments at this time so that developments in future years
might benefit from broad guidance.

Having just received and accepted Derek Bok's invitation to serve
on his new University-wide committee considering the uses of technology
in the teaching programs of the Unive:sity, I am aware that issues of
this type may well fall under the purview of that committee. However,
I think that we are faced here with questions of short and intermediate
range operating policy which need earlier attention than I imagine even
the hardest working committee could provide or, in any case, act upon.

I should therefore appreciate your calling this material to the
Cauncil's attention and I look forward to further guidance from you.

Sincerely yours,
-

Anthony G. Qetfinger

AGQ:cmb
attachments



Estimated 6-month Budget for Video Facility
3‘;%71 - QI‘IW"

Salaries (including fringe benefits) 7350

Tapes and Supplies
"slo 1/2" - 1/2 hr.  $140

10) 1/2" - 1 hr. 240
(10) 1* -1 hr, 450 .
1000
Equipment Repair (Cramer, Sony, etc.) 500
Equipment Insurance 250
Miscellaneous (tel.,xerox,postage) 150

$9250

41% Overhead —> 3800

$13,050

Capital Equipment Total > $44,000
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TA{Y TIME
02/27/72 to 08/27/72

Sept. 7, 1972

‘7,«—*21!]&193

FAO 102

NS 111

7069 DOT

9015 Bell Lab.
Bossert Colloquium
Haig/Bossert
Standish

IYISIO OF CETTINGER

AM 271/ NS 130

NS 131

Ruth Davis Lecture

Mitre Corporation

Oettiager Colloquium
Telecommunications Conference

DEPAR S

Business Schooly”

Graduate School of Design
School of Education Lecture
Festival of the Arts

Fine Arts

H. C. O. Astronomy

Lowell House Opera

Math Department

Middle School

0. L.T. -
Physics Department
Presidents Office
Psychology Department

S$id Lab.

Social Science

‘Unitel

TRATION
A IR

GRAND TOTAL

20
2-1/2

1
26-1/4

146-1/4
21-1/2
8
4
31-1/4
162-1/2

353-1/4

99-1/2

1130

% of
IIME

2%

22—,

13%
2%
1%

3%

-15%

1%
1%
2%

1%
1%
3z
12
11%

21
322’1\ o utv. [u.u.zva,

100%




Sept. 7, 1972

VIDEO EQUIPMENT USAGE
02/27/72 to 08/27/72

Pl . ‘ . TOTAL % OF

) 70 - DIVISION: BOURS USE_
AM 115 16-1/2 c—a
PAO 102 95 | 2%
NS 111 2 oo
7069 DpOT -2 con
Bossert Colloquium : 3-1/2 . con
Eaig/Bossert ‘ 75-1/4 2%
Popek 1-1/2 —a-

Standish 20 - %
. s

AN _‘70 ~DIVISION PROF OETTINGER

AM 271/8s 130 315-1/4 8%
us 131 L 188 . 5%
Ruth Davis Lecture e 3 _ o=
Independent Studies 151-1/4 4%
Mitre Corporation g 2-1/2 .o
Oettinger Colloquium 9-1/4 .-
Telecommunications Conference 168 .ﬁ_"/
- ' : 1 %
16, ommn epsemmmas
Business School 137 3%
Carpeater Center 576-1/2 147
€raduate School of Design 840-1/2 20%
School of Educatiou Lecture 3 cnw
Pestival of the Arts . 203-1/4 5%
Fine Arts 21~1/2 1%
H C. 0. Astronomy 225-1/2 5%
Lav School A 8 .-
Lowell House Opara 65-1/4 2%
MLT. . 15~1/2 con
‘Math Department ) 2 eee
Middle School : 3 eow
0. LT. 409-1/2 - 10%
Physics Department S-1 105-3/4 32
President’s Office ' 145 - 3%
Psychology Department 81-3/4 - 2%
Social Relations S -151-1/2 4%
Social Science . 89-1/2 23,
Unitel . : 1-1/4 o
MAINTERANCE | . 1-1/2 === 2"
. . |
O GRAND TOTAL o . .. 4149=3/4 1007
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Estimated 5-month Budget for Video Facility

9/1/72 - 2/1/73
Salarfes (including fringe benefits)
Tapes and Supplies
Equipment Repair (Cramer, Sony, etc.)
Equipment Insurance
Miscellaneous (tel., xerox, postage)

41% Overhead
(on $7342)

$11,780
800
600
200‘

100

$13,480

3,010

$16,490



EQUIPMENT
09/01/72 ‘to 01/31/73

Max. 26, 1973

RS 145

NS 110

Analog Computer

Audio Visual

Bartee

Bosaurt

C.R.C.7T.

C.R.R.

Haig/Boasert

- Kae Lecture _

Mis. Grad. Student
VISION PROF. OETTINGER

BQBINQ cmfem“ —
N.S. 130 '
Phister Lacture
Program on Information Tech. & Public Policy
Summer Institute
THER DEPARTMENTS

Biochenisatry
Carponter Center
Chemistry Dept.
Graduate School of Design
School of Education

. Elliot House
Harvard Bulletin
Harvard Univarsity Press
Kennedy Institute
Law School '
M.X.T. Cable T.V. Seminar
Math Dept.
0.1.T.
Physics Dept.
Radcliffe
Unitel

GRAND TOTAL

41
7-1/2
72

153-1/2
5262-3/4
6-1/2
kY4
13

-3/4
25
224

180-1/4 =
62-1/2

22-3/4
3
5
21-3/4
&
2
1-1/4
7
3
23

A61-1/4
6762-1/4
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q . .
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Mar. 26, 1973

™
09/01/72 to 01/31/73

DIVISION
1 Audio Visgal

}‘70 C.R.1.

i Kac Lecture

Misc. Grad. Student
@{mﬂ PROF, ozrrmcnn"l

B.B.N. Conference —
’ R.S. 130

Phister lecturs

5770 Program on Information Tach. & Public l’oucy
Sumsr Institute
DEPARTMENTS 0

? " Chemistry Dept

School of Education
Barvard Bullatin
7 Harvard University Press
23 s Law School
M.I.T. Cadble 'r.v. Seminar

0.1.7T.
Radcliffe | -

GCRAND TOTAL

| g
10‘%
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O.1 T. NEWSLETTER

Office for Information Technology
Harvard University

1730 Cambridge Street
Cambridge, Massachusetts 02138

DECEMBER 1972

run from December 1, 1972, to March,

3, approximately, with the set-up costs
ng borme jointly by CRCT and OIT. Users
11 pay the service rates charged by the
st computer being used.

“da e
>R

R T L T

3

AP VIDEO SERVICES CENTER

p Office for Information Technology is
pporting, in part, the DEAP Video Ser-
kes Center located in Cruit Lab. 111.
is facility provides basic production
pistance for %" and 1" television pro-
tion, assistance in editing TV tapes,
l advice and information relating to the
b of the Harvard Information Transfer
Istem (HITS) to carry closed circuit tele-
Bion either within Harvard or intercon-
ting to MIT. There are also available
Heo tape modules describing the editing
bcess for instructional purposes. For
ther information and assistance contact
d Cantor. 5-4376, or Bob DesMaisoms,
258.

e e FSTGu NN w o v co il

T Aoyt Y L DTk £ 4 P - s ATy Al Aeirerus St

[~ e e T T = X )

v o
2

Gy s

W G IR

RGER_OF COMPTROLLER'S COMPUTING SERVICES

i

| the spring of 1973, the Comptroller's
ice will consolidate their computing

TTeH £3Ts19ATUp
002 q¥1 uoyleindwon usyty

193ut3390 *9 Luoyjuy I08§aJoIg

COMPOSITE ISSUE

counts ON regIBELTALLION LEES AT TUNiclicuves —
and symposia (such as the Annual ACM Con-
ference, the Joint Computer Conferences,

and Regional and Special Interest Group
Symposia) and member discount prices on

all publications listed in the ACM Publi-
cations Ceatalog.

HARVARD COMPUTING CENTER
TECHNICAL MEMOKANDA

#243
244
247
248

System Catalog

IBM Model 3420 Tape Drives
Account Security

Redefinition of RESTRICTED RE-
SCURCE Service

IF YOU WOULD LIKE TO CONTINUE RECEIVING
THE OIT NEWSLETTER...

.+« just call Gail Carroll, (49)5-4375

or Connie Towler (49)5-3389, or return the
label from this copy to the Office for In-
formation Technology.

DIRECTORY

Information.....Connie Towler, 5-3389/3223
Director..ceeessees...Joe B, Wyatt, 5-4374
Assoc, Director.....John E. Austin, 5-4118
Asst, Dir. for Telecommunicationms..
Alfred A. Pandiscio,
Accounts,.......Richard J., Stanton,
Applications Development Group.....
Manager, David J. Farrell,
Facilities.eee+....RObert J, Burns,
Harvard Computing Center....eeccees
Manager, Guy J. Ciannavei,

Program Library..ccecececesccecccee
User AgsistanCe..cececececccscccases
Video Services........David Cantor,

5-2857
5-3528

5-4501
5-3772

5-3225
5-3767
5-3242
5-4376



O.1. T. NEWSLETTER

1730 Cambridge Street

Office for Information Technology
Cambridge, Massachusetts 02138

Harvard University

APRIL 1973 VIDEO. AND TELECOMMUNICATIONS ISSUE

NEW VIDEO AND TELECOMMUNICATIONS SERVICES PROGRAM
During recent months, OIT has been developing, with the help of the members of the in-

terfaculty Video and Telecommunications Working Group, a plan for a Video Services Center t
provide equipment and personnel for televising classes, lectures and conferences, making
video tapes and video cassettes, and providing video viewing and editing capabilities to th
University. Building on the resources of the Division of Engineering and Applied Physics,
this Center is operating in Ciuft ill-112 and is available now for video production service
Equipment includes black/white and color cameras, 1/2 inch Sony Port-a-pak tape units, 3/4
inch color video cassette recorder and playback units, 1 inch black and white recorder unit
mixing and editing equipment, and monitors. Services can be used in the Cruft Center or
elsewhere, and production assistance as well as equipment rental is priced at cost. General
consultation and technical advice are available without charge. Those who are in the explo
atory stages of a video or telecommunications proposal or who are considering the acquisi-
tion of video equipment are urged to call Dr. Alfred Pandiscio (5-2857), the Assistant Di-
rector for Telecommunications and the University's resident expert in this field. For Videol§
Services, call OIT or the Audiovisual Center in your Faculty (see list on the opposite side}
Any of these Centers will direct you to the best place for the kind of service you need.

THE AUDIOVISUAL GROUP

The several existing centers providing
video services will work closely with the
OIT Center on a consortium basis sq that
each can extend the capabilities of the
other and provide back-up for large pro-
ductions. The OIT Center will be operated
on a fee basis, whereas most of the facul-
ty centers are operated as part of faculty
and departmental budgets. The Working
Group consists of twenty-two audiovisual
professionals and faculty members using
video and acts as an advisory and coor-
dinating body under the aegis of OIT. The
Group meets monthly in the OIT Conference
Room and anyone with an interest in video
projects or services is welcome. Meeting
times vary and can be obtained from

Mrs. Towler (5-3389).

ERIC

IToxt Provided by ERI

HITS AND OTHER TELECOMMUNIGATIONS SYSTEMS

The Harvard Information Transfer System
(HITS), a closed-circuit television systef
operating between WGBH and the North Yard
area providing over twenty Harvard sites
with multiple channels of audio and video
is another OIT managed resource. The rang§
of HITS was extended last year with the aj§
dition of a microwave link to MIT's Info
mation Processing Center where distribu- |
tion goes into Buildings 9 and 10. Conve
nient video origination and reception mod
ules have been developed by the UNITEL
Corporation for both ends of this link,
OIT is working closely with MIT's Center
for Advanced Engineering Studies in makin
future video plans. All of the telecommu}
nications facilities are available for ed
ucational and research use to members of
the faculty,

7
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DEO CONFERENCE ROOMS - a_selection

Occasionally there is a need to schedule a lecture, seminar or conference in a space
t lends itself to video taping or televising over the HITS and MIT links. The following

eas have been used successfully for that purpose.

ts & Sciences: Design:

Aiken 3 (8-12 seats, HITS, MIT) Piper Auditorium, Gund Hall
Aiken 241 (15-25 geats, HITS, MIT, monitors) (125 seats)

Aiken Lecture Room (64 seats, HITS, MIT)

Boylston Auditorium (150 seats) . Dental Medicine:

Carpenter Center Lecture Room (175 seats, HIS)
Emerson 105 (340 seats) Room 118 (studio, grid lights,

Emersen 210 (230 seats) control room)
Harvard Hall 104 (140 seats, HITS, monitors) Ed fon:
Mallinckrodt MB8 (100 seats, linked to MB9, MB23)  ~=cucatiom:
Mallinckrodt MB9 (500 seats, linked to MBS, MB23) Gutman Studio (50 seats, rear pro-
Mallinckrodt MB23 (300 seats, linked to MBS, . jection, HITS)

MB9, HITS) Larsen G-08 (50 seats, HITS, mon-
Plerce 110 (207 seats, HITS, monitors) : itors)

Longfellow 100 (250 seats)

giness:

Aldrich 12 (75 seats, HITS, monitors) Radeliffe:
Aldrich 107 (90 seats) Hilles Auditorium (120 seats)
Aldrich 207 (90 seats) Hilles Penthouse {150-200 seats)
DIRECTORY VIDEO SERVICES
formation.....Connie Towler, 5-3389/3223 Appropriate people to contact for general
TECLOT..ccesseess..0.J0e B, Wyatt, 5-4374 video services are:
soc. Director.....John E. Austin, 5-4118
st. Dir. for Telecommunicetions.. -Business School:
Alfred A, Pandiscio, 5-2857 Division of Audio-Visual Education
plications Development Group..... Director - Sam Zanghi.........495-6404
Manager, David J. Farrell, 5-4501
cilities.........Robert J. Burns, 5-3772 -Dental Medicine:
rvard Computing Center..ccccecees Department of Educational Resgearch
Manager, Guy J. Ciannavei, 5-3225 in Dentistry
: Director - Gerry Kress........734-3300
X2328
=Education:

Gutman Library - Media Division
Dlrector - Joe Bhtto e secees .495"4228

TIVKH ALISY3AINN

1334¥1S QuDdIXD ¢
00Z 8v7 NUILY LNAWE) Office for Instructional Development

I WIONILLS0 *9 ANOHINY Acting Director - °°“°§§§fa‘3'88f‘iéis’i

«Public Health:

-0ffice for Information Technology:
Assistant Director for Telecommunica-
tions - Al Pandiscio..cceccecess 495-2857
Video Operaticns - Bob DesMaisonS..eeus

495-4258, 495-7598
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Video Services
Center Opens

The Office for Information Technology
has established a Video Services Center in
order to provide university-wide coordina-
tion of vid»otaping activity.

The new center, located in Cruft Lab
111-112, will be able to provide video
services to those aress of the university
which have yet to invest time, people, or
equipment in videbtaping. In addition, the
center will serve to extend the video capa-
bilities of those faculties within the univer-
sity who have already developed their own
video resources.

The center’s available equipment in-
cludes three portable camera-recorder

{Continued on page 2)

30

Vohune LXVII, No.

ty

Video Services

(Continued from page 1)

packages, several black and white movable
floor cameras, four half-inch recording
decks, three one-inch recorders, color
camera, color cassette recorder and play-
back units, special effects generator, moni-
tors, and audio mixers. In short, the cen-
ter is capable of muitiple camera produc-
tions with switching, fading, and split
screen operations on both the one-half
inch or one inch videotaping level.

Already the staff activities have in-
cluded the videotaping of demonstration
trials for the Law School, providing equip-
ment for researchers at the School of Ed-
ucation in a project where Jamaican chil-
dren are studied as they watch “Sesame
Streci,” preparing @ documentary video-
tape outlining the business aspects of the
University Press, and providing equipment
and training for student video projects
such as Physics 1 report, “The Physical
Properties of the Frisbee.”

While a rate structure has been-estab-
lished for equipment usage, Bob
DesMaisons, in charge of the center’s
operations, says that “the rates will be low
enough 30 as to encourage people touse
video, not turn them awsy.”

The center is able to help video pro-
jects in any way - equipment, operators,
consultation, editing, training, and equip-
ment maintenance. All inquiries related to
video applications will be welcomed at the

" center and may be directed to Bob
DesMaisons at 495-7598 or 495-4258.
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The electronic classroom

A progress report on new educational technology at Harvard.
Is it sci-fi, or a powerful teaching tool?

by Devereux Clarke

The scenc: A Harvard House.

7:39 a.m.: Wilby Sharp ‘84 slumbers . . .

8 am.. Sharp’s favorite passage from Johannes
Ockeghem fills the room, brought there by pre-
arrangement via HITS. Harvard Information Trans-
fer System links Sharp's room to thousands of others
in the University and to the Students’ Computer
Service. Stirred by the old master’s quickening
tempi, Sharp wakes. He pulls himself together in
time-honored ways.

9 a.m.: A traditionalist, Sharp gets the Crimson. But
not the Crimson that was delivered to one's door by
hand unless rain, sleet, fog, or some eager non-
sabscriber prevented its delivery. Seated at his desk
cum teletype-TV terminal, he punches out a code
for Crimson sports, weather, and events of the day
{he doesn’t care about film reviews or editorials).
A minute later the first headline is typed across
his screen: “Crimson Beats Yale, 23-2."

9:03 a.m.: Done with the Crimson, Sharp addresses
himself to academic work. He punches buttons,
and his screen fills with a videotape of a lecture he
missed (for unacceptable reasons, but no matter)
the evening before. Sharp is due to discuss the lec-
ture at [l a.m. with his tutor, a professor in the
School of Public Health. He watches the lecture
and makes notes on a piece of yellow, ruled paper
with a No. 2 lead pencil. He uses his Fast-Fact
Index to retrieve significant population statistics on
the Kwakiutl Indians of the Northwest coast of the
United States (Sharp, be it remembered, is studying
anthropology and public health, a concentration of
his own devising). At 11, he and his tutor, being
‘@ "7 unwilling to cross the Charles River by an

EMC‘atcd public transit sysicin. conjer via cable

Aruitoxt provided by Eic:

TV. The tutor tries a little harder to communicate
with his pupil than he might have done some years
before, because he feels the depersonalization of
TV. .Sharp is, perhaps, a listle less polite than his
father might have been.

Noon: The morning's work completed, Sharp devotes
his attention to his stomach. Lowetl House food
is an abomination, and so Sharp tries Adams House.
He punches the Food Services code on his computer
to get a menu. His worst fears materialize on-
screen: steamed hamburgers or Waldorf salad.
Technology has flowered. But the message, for
twenty years, has stayed the same.

If all that were needed was technical savvy, Harvard
could wire itself for Wilby Sharp right now. The un-
folding of events could be transmitted live via cable to
audiences theoretically of limitless size, or could be
stored on tape for eventual viewing by our grand-
children. Through a videotaped lecture series, count-
less people on different occasions could hear a promi-
nent professor teach, without making countless and
recurring demands on his time. A metropolitan uni-
versity without walis —merging the resources of
Harvard and M.L.T. and Boston's other colleges and
universities — could offer numberless students the
chance to cross-register at will. All the facts in all the
books in all the branches of the Harvard College
Library could be stored on tape, easily retrievable by
any child of our new age. And so on.

All of these things are technically possible. The
guestion is. are they economically feasible or in any
way desirable for Harvard? Will they ever be? Presi-
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Aruitoxt provided by Eic:

"The new technology.” says William Bossert, Gordon McKcy Professor
of Applied Mathematics, “’can change our rigid notion that a course is
a discrete package delivered by a professor to a studens. We'll begin

10 think in terms of modular course units, which stiiznts can tack
together in creative wavs to devise individual academic programs.”

dent Derek C. Bok is attempting to tind answers to
these questions.

Last January Bok called together an informal group
to study telecommuni..ations at Harvard. [t was
chaired by Stephen Farber. Assistant to the President;
David Cantor. then Staff Assistant in the Office of the
President, served as executive director. The group's
task was to get talking philosophically and practically
about instructional technology at Harvard, and to
survey what actually was going on in that line, in a
university where often the right hand and the left
haven't been introduced.

How. the group asked itself, would telecommunica-
tions affect the character and programs of the Univer-
sity by 19807 The answer, they discovered, depends
on what decision-makers think about three general
propositions:

— the possibility of extending the impact of the Uni-
versity outside of its present sphere of influence
through various information-transfer services, which
would involve very close cooperation with other
universities;

— the creation of a policy that would extract more

Q good out of Harvard’s own, existing information-
EMC transfer system (HITS), a policy that would touch-on

ARSY.
-

8

""There are groups of video people around the University
who are effectively trying to re-invent the wheel,” says
Professor of Law Arthur R. Miller, LL.B.'58. "We have
to build a capacity for pedagogical problem-solving
given the new forms of rechnology.”

uses of the cable, criteria for access to it, implications
for curriculum. and so on;

— the development of cable TV in general, particu-
larly commercially in Cambridge.

The group found thar the University's present
technological resources are considerable, if scattered
and unfocussed. Pockets of interest in telecommuni-
cations turned up all over — where one expected them
(in the Division of Engineering and Applied Physics)
and where one did not (in the Business School and the
School of Dental Medicine). But the group discovered
a lack of coordination in the acquisition and use of
new equipment. a lack of systematic review of new
opportunities for using such technology, and a lack of
effort to exploit fully the facilities Harvard now
possesses.

These discoveries suggested to President Bok the
risk of waste and neglected opportunity, and he there-
fore appointed an official University-wide Committee
on Education and Technology. It is chaired by
William Bossert, Gordon McKay Professor of Applied
Mathematics, and receives staff assistance from the
Office for Information Technology. Sitting on the
committee are Professors Gerald S. Lesser, Paul G.
Bamberg Jr., James L. vicKenney, Arthur R. Miller,




and Anthony G. Oettinger; Drs. David G. Freiman

and Ascher J. Segal; and Mr. Konrad Kalba.
“Technology,” says chairman Bossert, "is not our

problem. Our problem is what to do with technology

Technology can help us break down the rigid structure .

of courses in our present curriculum. To a great
extent. it's the curriculum that we need to grapple with
in our committee meetings.”

"The committee is trying to encourage promising,
innovative projects in the use of new technology,” says
Farber. And, with President Bok's new $1.4 million
Fund for Innovations in Teaching (BULLETIN, Novem-
ber, page 13) as inspiration, Harvard's faculty is per-
haps less likely than it might have been to maintain a
laissez-faire attitude toward the development of the
electronic classroom.

The history of video at Harvard may be said to have
begun in 1965 when David W. Bailey 21, then sec-
retary to the Corporation, persuaded Harvard to install
HITS. Few people in the University had any idea of
how a cable system operated or for what purposes.
As Anthony Oettinger, Professor of Linguistics and
Gordon McKay Professor of Applied Mathematics,
explains it, Bailey wanted to connect Harvard to
WGBH, the educational radio and television station
in Boston, 1o make events at Harvard like the Norton
and Godkin Lectures open to more people than could
fit into Sanders Theatre. He knew, moreover, that the
cable would be a necessary resource of the future,
But, says QOettinger, “‘Bailey was ahead of his time. It
was a case of the classic struggle between a single
vision at the top and a lack of grassroot support and
awareness.” Harvard got HITS. but HITS got ignored.

Today, most people at Harvard don’t know that
the University has a cable system. [t escapes notice
for several reasons. For one thing, the cable is highly
invisible (it runs underground in the steam tunnels).
For another, it is rarely used.

When people announce that video has come to Har-
vard, it isn't the cable they're talking about, it’s video
tape recording (VTR). It is not uncommon at all

.nowadays to see an undergraduate wandering around
the Square with a video camera glued to his eye and a
roving recorder or portapack slung across his shoulders.
He’s making the kind of movie that HITS could shoot
around for showing in numerous Harvard buildings.

HITS has twelve channels per cable and two cables.
They were laid down in the steam tunneis by New
England Telephone, which won the bid for the in-
stallation contract and which now leases the system
to Harvard for a monthly charge. The cables run from
WGBH to Aldrich, Holyoke, Widener, Sanders
Theatre, Memorial Church, Pierce Hall, Austin,
Littauer, Sever, Strauss, Harvard Hall, Allston Burr,
Longfellow, Larsen, Loeb, Lamont, Carpenter Center,
Fogg. The possibility for wiring other buildings in
close proximity clearly exists. The Science Cenier ard
Mallincrodkt Lab have just been wired; Gund Hall
and Lehman Hall are next.

One cable, called the origination cable, takes sig-

© " om their point of origin to the head end or
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WGBH. The signals are turned around and sent out
along the second cable, known as the distribution
cable. Each cable can handle twelve discrete pro-
grams, lectures, conversations, films, or any combina-
tion of communications simultaneously. One indi-
vidual could talk with another via the cable; whole
classrooms could tune into other whole classrooms to
exchange questions and answers.

Furthermore, HITS nced not be an isolated com-
munications loop within Harvard. By means of a two-
way microwave link, information originating at Har-
vard can be sent via cable to William James Hall, there
to be sent over the air to Building 39 at M.1.T. From
there the message can be sent to three M.1.T. buildings
via their cable. It is really for this kind of exchange
with other universities that HITS is intended. Yet
there are no concrete plans for expanding the cable
system to include other universities in the Boston area.

The way in which the system was installed made it
*almost impossible for human use,” says David Cantor,
Assistant for Telecommunications in the Office for
Information Technology. The cable ran into the base-
ments of buildings as “black boxes,” — that is, only a

Robert Saudek 32, Visiting Lecturer on Visual Studies,
~ommutes to Cambridge from New York to teach a video
course at the Carpenter Center. “Television,” he says,

*“can corrupt as well as educate.”” A commercial television

. EMC switchboard, located in the TELCO room at producer, he knows whereof he speaks.
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Seeing yourself as others see you may not be pleasant, but is usually
instructive. Dr. Ascher Segall, Associate Professor of Epidemiology,
runs a workshop at the School of Public Health for people who are
learning 10 teach community medicine and public health. He uses a
video camera 1o show them themselves in action,

tap or access point was provided. The idea was that
the financial responsibility for locking into the system, ,
wiring viewing rooms, and so forth, would be borne
by the various departments occupying the several
buildings. A nice idea, but it didn't work. In only
four of the original seventeen buildings to which
HITS ran, was HITS brought up from the basement.
These are Sanders Theatre, Pierce Hall and the Aiken
Computation Center, Harvard Hall, and Larsen Hall.
By asking separate departments of the University to
shoulder the financial burden of locking in to HITS,
Harvard invited the establishment of separate spheres
of technological influence and knowledge. The right
hand began not knowing what the left was doing.

Not until President Bok’s informal group began
last winter’s investigations did anyone realize what a
lot of equipment was scattered around the University
and what a lot of know-how existed. Some clusters of
talent and resources were especially impressive. Nat.
Sci. 130, for example, is an undergraduate course that
brings together a large consortium of people using
video to teach video, Called Communications in
E l{ll C Society, the course.is itself an experiment in communi-

IARVARD BULLETIN

cations through the use of various forms of educational
technology. Extensive use is made of visual aids in
the classroom, and, in addition, members of the class
make debuts in required student projects as directors,
cameramen, and actors and actresses.,

Among other signs of interest in video at Harvard
are these:

- Eric Martin, senior tutor in the Visual and En-
vironmental Studies department, hopes to run a “mini
Nat. Sci. 130" this spring. VES already offers a video
course, given by Robert Saudek '32, Visiting Lecturer
on Visual Studies.

— A Science Instructional Development (SID) laho-
ratory has been proposed for the basement of the
Science Center. Paul Bamberg, Associate Professor of
Physics, has taken the initiative in this area. The SID
lab would assist science faculty in the development and
evaluation of new instructional techniques employing
television.

— Faculty members, if they dare, may see them-
selves as others see them. The Office of Tests will
videotape professors at work for those who wish to
perfect their teaching techniques.

-—The Division of Audio Visual Education at the
Business School, with a collection of equipment un-
equalled except by Nat. Sci. 130, assists professors in

Konrad K. Kalba, Instrucior in City Planning at the
School of Design, will use a two-way video link with
M.LT, in his community planning course this spring,
and he hopes to supplement his lectures with video tape
recordings made in the field,

. Al raranie e te B
PTG L Ll ?
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Gerald S. Lesser is chairman of the board of advisors of the Children's Television Workshop, produ-
cers of Sesame Street and The Electric Company. Anyone with children who watch those programs
has lear ned something about the pedagogical potential of television. Lesser, who is Bigelow Professor
of Education and Development Psychology, is himself, professionally, most interested in using video
to investigate hiow children learn, rather than to teach them things.

film, slide, and tape presentations, and engages in a
good deal of impressive research and development.
Films and video tape are produced to supplement the
School’s case method of instruction. Young capitalists
studying the decision-making process might, for ex-
ample, watch a film debunking the myth that corporate
decisions commonly are made in penthouse con-
ference rooms, filled with well dressed M.B.A s sipping
cocktails around oak oval tables. Decisions in this
film are made in a cubicle over salami sandwiches.

Harvard-trained businessmen. All very stimulating.

uite clearly, someone needs to keep track of
video services now offered at Harvard. Someone
needs to be available to give students and professors
reliable technical advice about video. Someone needs
to maintain a decent quantity of video equipment.
That someone is going to be the Office for Information
Technology. the office now providing staff assistance
to Mr. Bok's Committec on Education and Technol-
¢~ &""*h plans for a future Video Service Center,
(E lc*repared to become Harvard's manager of

€ instructional technology — and so it may if

the centralization of video services around OIT seems
a good idea to those Harvard people who are now
running separate systerns,

And while the administrative problems presented by
video at Harvard are being coped with well or badly,
debate will continue about the pedagogical advan-
tages of electronic technology. Surely. new tech-
nology must not be adopted merely because it exists.
Some courses lend themselves easily to its successful
use; others may not, Before one bursts one’s buttons
in praise of electronic teaching aids, one must believe
that they will make students perform better or learn
more easily, or that they will allow the presentation
of material in better ways. One must believe that
video in its full flowering will encourage students and
professors to tap the resources of Harvard and the
larger intellectual community more intensively and
extensively. One must believe that the new technology
will make possible a much wider range of communi-
cation between ourselves and our resources. and our-
selves and ourselves.

Electronic instructional devices cannot compensate

simply tools for skillful educators. But they are ex-
citing tools, and Mr, Bok's new committee should not
find its work in the least bit duli.
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June 23, 1972

Memorandum to: Jack Austin, Paul Bamberg, Dave Cantor,
Tony Oettinger, Al Pandiscio, and Bill Rice

From: Carol Weinhaus

) .
-

. A
Subject: Videotape facilities in the! Science Center
. \_‘ . ."
. ':"’_ « (..

The following is a report on the various interviews I had
with members of the faculty and staff who were either in depart-
ments which are to be in the Science Center or who are involved
with videotape operations in the University.

VWith the faculty members who were either directly involved
with the Science Center, or whose departments would have classes
and labs there, I discussed ways in which videotape might be used
in teaching. I often went into a more detailed explaination of
the equipment and its possible applications for those members
who were interested. With the faculty and staff who are working
with existing video facilities, I explained the current video
operation at the Division of Engineering and Applied Physics, as
well as the various possibilities under consideration for the
Science Center. In these meetings, I stressed the fact that
the information that I was gathering was for input into the
planning of video facilities and that these facilities and the
various ideas about their equipment, operation, and personnel
were in no way final.

Although no meeting covered all the aspects of video in
relation to the Science Center and the University at large,
general interest in the development of several areas emerged.

Most of the faculty expressed an interest in cassettes
and playback facilities. This includes space in the library
and labs as well as a room to accomodate larger groups. The
library facilities would, in addition to video playback stations,
also provide for cataloguing and storage of videotapes.

'
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Moreover, the faculty members that are in favor of video
facilities from which faculty, teaching assistants, and/or
students would have access to equipment, stressed the need for
personnel who would be able to assist them in the use of the
equipment and the development of their materials. Several members
wanted enough portable equipment included in these facilities
to enable them to do field work. Also some faculty members
were Interested in the use of computers and computer scopes in
relation to video. A large number of the staff, particularly
those in biology, would want color capability.

Most of the faculty in biology, chemistry, and health
related areas were extremely interested in a link between
Cambridge and the medical school,. although ideas for its specific
application varied.

A major concern of mosi of the faculty interviewed, was
that of how the operation of video equipment would be financed.

On the following pages, brief summaries of the interviews
are given, followed by an appendix.
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SUMMARY OF THE INTERVIEWS

Dave Cantor President's Office May 31

Cantor requested my help in developing plans for video
facilities in the Science Center. This would involve
talking to members of the faculty who would be teaching
there in order to decide what would be needed. He
brought up the questions of economics, maintenance,

and computer access in relation to videotape facilities.
The possibility of a video link with the med school and
MIT was also mentioned. '

Dick Lozeau Science Center Construction May 31

I obtained blue prints for the basement of the Science
Center from Lozeau and set up a time to talk with him
about the physical outlay.

Paul Bamberg Physics May 31

Bamberg asked me to help in planning a proposal for video
facilities for the S.I.D. Lab in the Science Center.

He suggested various members of the faculty for me to talk
ta'!’: to prevent the development of facilities that the
faculty either doesn't want or need.

Jack Austin 0.I.T. June 1

I discussed the above interviews with Austin. He talked
about the possibility of obtaining funds from outside
sources.

Dick Lozeau . Science Center Construction June 1

1 talked about the physical outlay of the Science Center
with Lozeau and found out which sections were at this time
funded for completion. Most of the basement of the Science
Center was not to be finished. One of the four lecture
halls (lecture hall C, 350 seats) is slated for completion
by the summer of '73. We talked about considerations for
the lecture halls.l Minimally the lecture halls must be
able to function as standard lecture halls. We also
discussed the ability to hook up the Sciencg Center to

HITS (Harvard Information Transfer System).
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Garrett Birkhoff ' Pure and Applied Mathematics June 1

Birkhoff was interested in the idea of developing materials
for teaching. He was primarily interested in using a
Tektronics Computer Graphics Scope in conjunction with

some method of recording these displays. He cited the need
for a teaching assistant as well as personnel who understand
the technical aspects involved in using the computer and/or
video equipment to aid him in the develcpment of these
materials. He stressed the importance of not duplicating
existing material. Birkhoff felt a need for cataloguing
and playback stations interms of library services. I1f -
video facilities are to be installed, he is concerned as

to how they would be financed.

Steve Benton Division of Engineering June 2
and Applied Physics

1 talked briefly about the ideas for the S.I.D. Lab with
Benton while he was in my office on other business.

Joe Blatt Audio/Visual at the June 2
School of Education

Blatt gave Jack Austin and myself a tour of the School
of Education's facilities.3 This tour brings up the
question of what should be considered for provision, 1if
any, for the more traditional audio/visual equipment.

Bill Bossert Division of Engineering June 5
and Applied Physics

Bossert is interested in video facilities but feels that a
big studio production set-up should be avoided. This

would mean that equipment would be fairly easy to sign-out
and that there would be at least two editing stations, each
of which would include a Gen-Lock (special effects generator).
He prefers 1/2! equipment because it is portable. We
discussed what would be necessary to record a computer
graphics image on videot:ape-4 He is interested in library
facilities which would include cataloguing, storage, and
viewing stations for videotape. Bossert suggested that v
Alan Erickson (Weidner Library) be contacted for developing
the library services. There would be 2 need for the

staff in the S.I.D. Lab to keep the librarians informed of
what is needed for library video facilities. By the fall

of '73, Bogsert would like to have a room set up as a viewing
station in the Science Center. He is also interested in

_ computer driven microfiche consoles in the library. Bossert
[ERJ!:( . pointed out the need for being able to make copies of
cassettes. :
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Roger Thomas Geology o June 5

I1f video facilities were to be set up, Thomas would want
to have personnel who could help with the equipment and
the making of tapes. 1In addition, he would want an
extra teaching assistant to help with the production of
teaching materials. We discussed the use of the portable
units for field work both on the part of the staff and
the students. Thomas expressed a need for magnification
possibilities in the video equipment. He also wants
permanent monitors in the lecture halls, because he feels
that temporary moveable monitors distract the attention
of the class. He is also concerned with having a good
control panel in the lecture hall. He sees video as
useful in looking at recent processes in geology.

Otto Solbrig Biology June 5

I talked to Solbrig on the phone. If video facilities
are installed he would want personnel to teach techniques
involved in using the equipment. He is also interested
in playback facilities and library services.

Michael Gill Biology June 5

Gill is interested in the ability to make cassettes that
the students could play back in the labs. He is currently
using f£ilm loops because they are in color and are student-
proof. He prefers film over videotape because film has
better resolution. He would want at least four playback
units in the .labs. In-regard to a link with the med school,
Gill is very interested, especially in the aspect of trans-
mitting seminars.

Brook Baker _Biology June 5

Baker, who works with the labs for Bio 15, has a video
system which shows a video image from a microscope. No

one really knows how to run the equipment, so it isn't
used much .

Jacob Shapiro Euvironmental Sciences June5
~ (Public Health)

Shapiro was very 1nterested in a.link between Cambridge
and the med school. He was also interested in a live
set-up between the lab and the lecture hall that would
have two way interaction. We also discussed the use

of 1ive video in the classroom to demonstrate the use

of an oscilliscope. Library services would'be needed if
video facilities are present
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Tim Standish Division of Engineering June 6

and Applied Physics

Standish is interested in video facilities and would also
like to see a PDP 11 computer in the basement. He is
interested in the development of modular courses and self-
paced learning using videotape cassettes but since he is
leaving, he said that Bill Bossert and John Haig will be
working on this, possibly in conjunction with Craig Fields.
He expressed a need for library facilities with cassette
playback stations, and feels that later there will be a
need for color.

Craig Fields Psyzhology June 6

Fields is planning to bring video equipment to Africa

and shooting 100 hours for student study of large anima%
behavior. He prefers to use video over super 8mm f£ilm.

He is interested in library and cassette playback facilities.
We discussed the ability of the computer to edit videotape
and Fields SOId me what he is interested in in the way of

a computer.

Owen Gingerich + his Astronomy June 6
teaching assistant
Mike Zeilick

Gingerich and particularly his assisiant Zeilick appeared

to be interested in student use of the videotape equipment.

He discussed the possibility of recording visiting lecturers
for playback in future years. Regarding library and playback
facilities, Gingerich would want to be able to assign 100
students a particular tape and have the necessary set-up to
enable the students to view the tapes within three to four
days. (Note: This fits in the same category as Dave Dolphin's
guggestion for the establishment of services that would enable
scheduling of playbacks for groups in the evening.) Gingerich
is also interested in taping through a telescope. He also
mentioned the use of videotape to present supplementary material
for his course, for example, using a videotape of Brecht's
Galileo instead of having the students read it. He expressed
an interest in having a link between the Science Center and
the observatory.
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Lynn Riddiford Biology . June 7'

Riddiford talked about her previous experiences with
audio tape and film loops ~~- she was not at all

pleased with film loops.8 She is interested in cassette
playback stations in both the library and labs. In the
library she would also like to see stations where slides
can be viewed. We discussed the video microscope system.
Riddiford was enthusiastic about a link between Cambridge

and the med school. She also would like to have monitors
in the lecture halls.

Jim Butler Divisicn of Engineering June 7

and Applied Physics

Butler is interested in using the portapak for field work
in Bermuda. 71 suggested that he talk to Al Pandiscio if

he wanted to borrow one for this fall. He was interested
in coior.

Sam Zanghi Audio/Visual at the June 8

Edward

Business School

1 talked to Zanghi on the phone about the general ideas

of the relation of videotape to the Science Center.
Although the business school is not particularly interested
in a link to the medical area, Zanghi is interested in

a link with the Yard for the transmission of lectures, like
the Dunham lectures.

Purcell . Physics June 8

Purcell was not interested in the use of video for field
work and didn't think that there would be much use for it
in Physics 12 other than using video to magnify small
objects during live class presentations. He is more-
interested in the overhead projector which he feels. is
simple and direct. Purcell is not very interested in a
link with the med school but he is interested in some
scheme for repeating discussions.
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Lawrence Bogorad Biology ' ‘ June 8

Bogorad was very interested in a link with the med school.

Regarding this link he felt that the following should be

considered: 1. Its use for seminars, visiting lecturers,
etc.

2. It should be convenient.

3. There should be a room with the capacity
of 200 for its termination. Perhaps one
of the smaller lecture halls.

We also discussed the possibility of linking the biology
labs to the Science Center since much of their work is

the labs. He feels that if video is used, it is important
to have color.

Charles Whitney Astronomy June 8

Whitney was interested in the establishment of video
facilities in the Science Center. He wanted to know if
there were introductory sessions for the faculty on

use of the portapak and other equipment. In addition

‘to wanting portable equipment for faculty field work,
Whitney was interested in using vidoe to take shots through
a telescope. He did not feel that a link between the
observatory and the Science Center would be necessarily
helpful. We discussed the idea of student use of the
equipment.

Bill Rice Bio~Chemistry June 9

Rice is interested in facilities that are, at least initially,
relatively small but high in quality. He feels that a link
to the med school is an idea whose time has come. There are
three levels of interaction that he feels the link should
transmit: 1. Seminars and lectures between the Science

Center, the med school,and MIT.

2. Courses (Rice suggested that I find out from
Henry Meadows how much it costs to operate
the bus.)
3. Small group research seminars and noox -cime

group seminars.
Pice stressed the idea of making the equipment and help from
personnel easily available. Also that the link is done on
a complementary basis with the med school. He brought up the
question as to what ektent the school of public health building
might be used. In respect to equipment in the Science Center,
Rice felt that there should not be too much that was buildt im.
He also felt that for the first year, people would be more
interested in traditional methods of teaching. We discussed
ideas of linking video with a computer, free access, and

Q ' the cabling of the houses.
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Karl Strauch Physics ' June 9

I told Strauch about various possibilities of video tape
use in the Science Center and about the videotape operation
of the Division of Engineering and Applied Physics. He
said that he would be interested in coming to meetings
in which the possibilities of video facilities in the Science
Center are discussed.

i

W

Len Nash Chemistry June 13

I talked to Nash on the phone. He said that several
members of the chemistry department have used videotape and
that his department will be buying cassette playback equip-
ment, although he himself does not use videotape very
heavily. He was interested in facilities that would allow
playback and in the use of video to enlarge a small experiment
for’ viewing However, he felt that the chemistry depart-

. ment 's needs were satisfied by thier own equipment. He is

not particularly interested in a link between the Science
Center and. ¥allinckrodt.

Edward Wilson Biology _ June 13

I talked to Wilson on the phone. He said that he didn’t
need to use video and wasn't particularly interested but
to contact his assistant David Woodruff, who runs the labs
for his course.

David Woodruff Biology June 13

Woodruff is interested in adapting the slide tape format (audio
soundtrack plus still pictures) to video. I told him that

this is possible with the current equipment. Woodruff

would want at least 10 playback units for 250 students, and
would like color capabilities, although this is not necessary.
He felt that it would be better to videotape in advance

as opposed to having a link between the biology labs and

the Science Center. He would want a large screen for playback
in rurorial meetings.

Bob Silvergleid Biology June 13
Silvergleid was present during part of my discussion with
Woodruff. Silvergleid has use videotape in the field to
collect research material on insects.?
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Mike Zeilick Astronomy . June 13

Zeilick came over to learn how to use the portapak. He

is interested in having students in Natural Sciences 9
using a portapak.

Constance West School of Public Health June 14

West gave re a tour of the new School of Public Health build-
ing.They are geared for large scale production as opposed
to facilities where individuals can produce their own material.

Gerry Kress Dental School June 14

Kress showed me the dentil school video operatic_m.lo He
ie basically working with faculty in preparing tapes for
classes. Currently they are operating on a marginal basis.

Eric Martin Visual and Environmental June 15
Studies

1 explained the Division of Engineering and Applied Physics's
video facilities and the appiication of video in Natural
Sciences 130 to Martin. He will be teaching a course next
spring in which he is interested in getting people in fields
other than Visual Studies to use videotape. He said that

his department will be purchasing new equfpment.

Ronald Vanelli Chemistry June 16

Vanelli is interested in a link to the med school, but

more in terms of research than instructional classes. He
mentioned the use of vidi?tape in his department, especially
in reference to Chem 20. If video is used to transmit a
live seminar, Vanelli feels that it is important to have
two~way communication. He is a bit skeptical about this use
of a link, but feels that the services should be provided
and then see if it's used. He is interested in cassette
playback in the lab and in library stations. 1In additionm,
he expressed some interest in color capability but is not
certain that this {s important.
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Frank Westheimer Chemistry June 16

Westheimer doesn't believe in setting up general video
facilities but instead feels that there should be funding
for specific projects of individaul faculty members. He
said that the chemistry department wants to own its own
equipment. He wants time to make teaching tapes, if the
University would be willing to pay for this time. During
our conversation, Westheimer stressed the need for feed-

back and evaluation of any educational method. He is
interested in editing facilities.

Paul Doty Chemistry . June 19

Doty feels that some type of video facilities and services
for the Science Center are inevitable. He is interested
in the cheapest means of taping a course and in playback

facilities from a central source as opposed to cassette
stations.

Dave Dolphin Chemistry . June 20

Dolphin is interested in cassettes and color capibilities.
He would like to see a large screen in the lecture hall
for video playback. 1In addition to library services that
include cassette stations, Dolphin would like to have
services that would enable large groups to view a playback
in the evening. In terms of equipment, he would want a
camera that would show writing on the blackboard clearly.
He mentioned that in Chem 20, some students preferred the

lecture hall with the monitor as opposed to the live
lecture.
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In summary, the main areas of interest and concern that surfaced
in these interviews are as follows:

1. Personnel: 1f video facilities are established, there is a
need for staff who will be able to aid the professors,
teaching assistants, and students in the use of the equip-
ment. Staff would also be needed for the maintence of
equipment and for routine work, such as taping lectures,
copying tapes, etc. This raises the question of how many
people would be needed for this staff.

2. Library Services: In addition to the above facilities, there
is unaminous agreement for library services if work is
being done with videotape. This would include cataloguing,
storage, circulation, playback, and possibly copying
facilities.

3. Cassettes: * There is an almost universal interest in cas-
sette playback e'quipment for the labs and library. Ease
of playback is a main factor in the requist for cassettes.

4. Playback Facilities: Most of those interviewed who taught
laboratory courses want cassette playback machines in
the labs. There is also interest in being able to bring
playback equipment to a small room for playback to a
seminar or tutorial group. A room in which playbacks to
large groups at night could be scheduled,plus personnel
to operate it, is requested. In addition, to the labs -
and a viewing room, viewing stations in the library are seen
as being essential.

5. Color Equipment: 1In fields,such as biology, chemistry, and
environmental health, where color identification plays an
integral part of the subject being taught, great interest
in color capabilities is expressed.

6 Link between the Yard and the Medical School: Most of the
professors in the biology and chemistry departments are
extremely interested in developing this link, although
opinions differ as to how it is to be used. The various
applications suggested are as follows:

a. Small seminars, noon-time lunch groups, with

. two~way interaction.

b. Courses.

c. Large lectures, possibly with two-way interaction.
d. Informal research groups.
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APPENDIX 1

Notes on the Interviews

Dick Oldham is designing the lecture halls. All four lecture
halk have rear projection, while only lecture halls B and C
allow for front projection. There is to be a portable remote
control for the audio-visual equipment, enabling the lecturer,
who cannot see the screens when he is standing by the black-
board, to move to a position where he can see the screens.

The lighting in the room has three levels -- low, medium,and
high.

The only cables presently in the science center are a couple of
pairs of co-axial cable which run over the chilled water plant.

The ed school facilities include traditional audio-visual
equipment as well as some recently acquired video equipment.
The video studio is primarily set up to videotape group
interactions. There are also two screening rooms that are
serviced by the same projection room.

In order to get a brighter image off the scope, Bossert suggested
using a processing amplifier. He also mentioned that some
cathode ray terminals have a video output. In addition, he

felt that the best recordings off a scope 80 far have been made
with the G.E. camera and he would like to see it put in working
order.

There is a similar microscope-videc system in the Division of
Engineering and Applied Physics which was used regularly by
Ralph Mitchell in teaching microbiology.

According to Fields the cost of using super 8mm film is $140
per hour as opposed to videotape which is $30 per hour. More-

over, you can shoot over your old images with videotape many
times.

Fields is interested in a computer that would allow disc base
editing. 1In addition, he would want it to have a scan converter.
He is also interested in its ability to put information in the
cable, i.e. flash lights, ring bells.
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Riddiford had problems with the actual shooting with £i'm as
well as getting it properly edited. By the time that tne
£film loops were ready for use in the labs, it was over

a year and some of the loops were obsolete.

Silvergleid is using videotape with ultraviolet filters
to examine seeing mechanisms in insects. While out in the
field, he also used it to tape army ants.

The Dentil School has two color cameras, a video mixer/switcher
unit with special effects capability, two 1" videotape recorders
(one with an assemble-edit capability), an optical film chain
permitting multiplexing of 16mm film and 2x2 slides onto
videotape, studio grid lighting in a 75-seat classroom, and
remote wiring and portable synch generation to enable single-
camera production at two remote locations in the school.

The above is for production. They will be purchasing seven
Sony cassette playback units within the near future.

Chemistry 20, which is taught by Frank Westheimer and Dave
Dolphin, used a second lecture hall to which live- lectures
were transmitted with the use of video equipment because the
class was too large to fit into one room. Dolphin said that
some students preferred the video lecture over the live one.
Westheimer objects to teaching classes as large as this last
year's Chem 20 (400 students).
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APPENDIX II

List of Faculty and Staff Interviewed

John Austin, Associate Director of the Office for Information
. Technology, Lecturer on Business Administration

Brook Baker, Laboratory Assistant for Biology 15

Paul Bamberg, Lecturer on Physics

Stephen Benton, Assistant Professor of Applied Optics on the
Gordon McKay Endowment

Garrett Birkhoff, George Putman Professor of Pure and Applied
Mathematics

Joseph Blatt, Media Specialist at the School of Education

Lavrence Bogorad, Professor of Biology

William Bossert, Gordon McKay Professor of Applied Mathematics

James Butler, Gordon McKay Professor of Applied Chemistry

David Cantor, Staff Assistant for the President's Office

David Dolphin, Associate Professor of Chemistry

Paul Doty, Mallinckrodt Professor of Biochemistry

Craig Fields, Assistant Professor of Psychology

Michael Gill, Assistant Professor of Biology

Owen Gingerich, Professor of Astronomy and of the History of
Science

Gerard Kress, Director of Educational Research in Dentistry

Richard Lozeau, Assistant to the Director of the Science Center

Eric Martin, Lecturer on Visual Studies

Leonard Nash, Professor of Chemistry

Edward Purcell, Gerhard Gade University Professor

William Rice, Assistant Director of the Biochemical Laboratories

Lynn Riddiford, Associate Professor of Biology

Jacob Shapiro, Lecturer on Biophysics in Enivronmental Hygiene,
Radiological Health and Safety Engineer to the University
Health Services .

Robert Silvergleid, Teaching Fellow for Biology

otto Solbrig, Professor of Botany '

Thomas Standish, Associate Professor of Computer Science on the
Gordon McKay-Endowment

Roger Thomas, Assistant Professor of Geology

Ronald Vanelli Lecturer on Chemistry

Constance West, Administrative Assistant and Editor in the Office
of Instructional Development in the School of Public Health

Frank Westheimer, Morris Loeb Professor of Chemistry

Charles Whitney, Professor of Astronomy

Edward Wilson,Professor of Zoology, Associate in Entomology

Pavid Woodruff Lecturer in Biology

Samuel Zanghi, Acting Director of the Division of Audio-Visual
Education in the Graduate School of Business Administration

Michael Zeilick, Teaching Fellow in Astronomy :
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THE AIKEN COMPUTATION LABORATORY
DIVISION OF ENGINEERING AND APPLIED PHYSICS

HARVARD UNIVERSITY, CAMBRINDGE, MASSACHUSETTS 021% M

¥
&3

24 March 1970

Mr. Richard C. O1dham, Associate
Ranger Farrell and Associates
Irvington-on-Hudson

New York, New York 10533

Dear Dick,

Since your excellent letter of February 24 to Hugh Russell,
there has been complete silence except for one query to me by
Dick Lozeau indicating that the architect was still having problems
wrestling with the cable tray system.

Since experience in this area suggests silence is ominous, I
should be grateful if you and Dick Lozeau would make it a point
during your next visit in Cambridge to find out just where Sert
$nd 21? people are on this matter and let Kothavala and me know.

hanks

Sincerely yours,

)

AntZony'G. Oettinger

R AGO : chm

cc: R. Lozeau -
R. Kothavala
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SCIENCE CENTER_”
HARVARD UNIVERSITY

03138

Office of the Director
A-2a Lowell House
UN 8-7600, ext. 2284

January 21, 1971

Mr. Paul Xrueger

Sert, Jackson & Associates

26 Church Street

Cambridge, Massachusetts 02138

Dear Paul:

For many months now the final resolution of the cable
tray system has been left hanging. It has been quite a
while since we've had a good look at the manner in which
the tray works its wav through the building. During this
time, quite a few "minor" changes have taken place in the
building. I wish to ensure that neither the concept nor
the integrity of the cable tray system has suffered a loss.
There is, for instance, the specific solution of how the tray
is to penetrate through fire boundaries. This, to me, is
a real elephant's tail. I would be much reassured if you
could. address yourself to this problem at this time.

,// ' Yours truly,

Richard C. Lozeau

ml

cct George Homsy
Rustam Kothavala
pzhthony Oettinger )
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THE AIKEN COMPUTATION LABORATORY
DlVISlON OF ENGINEERING AND APPLIED PHYSICS
HARV_ARD UNIVERSITY, CAMBRIDGE, MASSACHUSETTS 02138

14 September 1971

Mr. Richard Lozeau
University Museum 50-E
Harvard

Dear Dick,

We came to no resolution in the fleeting moments after the question
of "Oettinger's Cable Trays" was raised by Dick Leahy at the Science Center
Committee meeting on September 13. Accordingly, I am here setting forth my
perception of the issue. Please circulate this among members of the committee,
so that we might work toward settling how best to bridge the gap between the
$23,000 budget and the $46,000 current estimate for the tray system. I'l11
present alternatives that come to my mind at the conclusion of this memorandum.

This 1s not "Oettinger’s" system but the Science Center’s. I do
not make this disclaimer to shed responsibility for the idea and its eventual
success or failure. I stress that while it seemed appropriate for me to
accept delegated responsibility for the technical details of this matter,
the budget decision affects everyone who will ever use thé Science Center.
~ The whole committee should participate in the decision.

The idea of the cable tray'system is based on the following premises:

1. Demand for electrical telecommunications of every sort w111
~ sharp]y increase during the lifetime of the Science Center :

- 2. There is no way to predict in detail in what form and at what
_Hrate this growth will happen. g

: 3. _Schools that have 1nvested heavily in modish equipment have
quickly found it use]ess .obsolete or both.

As to the first point, people will want to televise live experiwents

to the lecture halls or other classrooms either from laboratories within the
~ .building or, through the cables of the Harvard Information Transfer System .

-.(HITS) from elsewhere in the university. Live and videotaped materials. from
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other sources are also likely to be used. Links from consoles to computers
will play an increasingly important role for a variety of pedagogical pur-
poses. Remote metering and control of experiments or demonstrations may
prove useful. The variety of uses for analog or digital electrical signal
transmission today is large and the 1ist can be expected to grow. The
facilities required might range from a simple twisted pair of wires to
coaxial cables with elaborate amplifiers.

The second point stems from the fact that we simply do not know
enough either about the potential of the various modes I have i1lustrated
in the preceding paragraph or about the preferences of faculty and students,
to make a sensible guess about a mix of facilities that should be installed
permanently. N

The third point reflects the fact that the guesses made to date have
mostly been wrong. , _

The idea of the cable tray system arose from our search for a way
that would, at the least possible cost, provide for growing into as rudi-
mentary or as complex a telecommunications system as we wish, as faculty
. and students wish to meet specific needs. This implies a facility for
stringing cables ‘between any two points in the building and from anywhere
in the building to its two major links to the outside, the HITS and the
facilities of the Bell Telephone System.

The obvious solution of doing absolutely nothing has the serious
demerit that reversing the decision is difficult. Stringing cables along
the walls and floors is unreliable, unsightly and hazardous to passers-by.
The alternative, in our other buildings where we have faced this problem,
has typically involved searching for unused conduit space -- always in
short supply or totally absent -~ and, in many instances, unpleasant and
expensive drilling through floors and walls. Neither of these alternatives
lends itself to spontaneous experimentation followed, when warranted by -
orderly growth. _

We could have recommended the Iaying of spare conduit but this, in
itself, would have entailed some cost. Moreover, we wished to assure that
the matter of cable laying would, in its protracted experimental phase, be -
something that faculty members, teaching fellows and students could do
. themselves with a minimum of fuss. This requires some easily accessible

scheme not requiring professional services for snaking cables through con-
duits, junction boxes, eitc. The system has to be independent of the tele-
phone system to avoid conflict with telephone company policy, mutual

interference, usurious charges and ‘intolerable deiays. It has to be
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 independent of the electrical power distribution system, to avoid conflicts
with the electrical code, shock hazards, etc. It has to be independent of
Buildings and Grounds to minimize costs and maximize do-it-yourself ability
to put something together on short notice.

, The idea of cable trays run along corridors, at a height conveniently
reached by an outstretched arm, connecting from floor to floor through one of
the open shafts inherent in the building's structural design and connectable
through a junction in the basement to telephone and HITS services, seemed
1ike a solution which would meet the foregoing criteria without entailing

the expenditure of one penny on a cable until someone actually saw an ex-
plicit need for one. .

When the idea was presented to the committee a couple of years ago,
it was well received and greeted with particular enthusiasm by those who
had had prior experience with trying to string any kind of wires in an
existing building.

The recommendation I made was that trunks be provided along main
corridors to the common shaft, with feeders to the minor corridors and
holes providing access from every room to an adjacent corridor.

It now appears that the amount that was budgeted, approximately
$23,000, will supply only enough trays to reach about half of the buildings.
The full system, as I understand it, would cost about twice that much.

The alternatives that occur to me~are.therefore:
1. To junk the system entirely;

) 2. To curtail it selectively so as to make the budgeted trays
either supply trunks on all major corridors or else provide also for
feeders into areas most likely to use the system, leaving portions of
the building without either trunk or feeder facilities; or

3. To agree collectively on cutting something else out of the
budget in favor of installing the full distribution system.

I think it is clear from the introduction that I believe the third
alternative to be in our best interest. The facflity should stimulate, if
not the faculty, at least many graduate and undergraduate students, to ex-
periment with facilities that may well, in another ten years, be among those
critical features which distinguish this building from one that might have
been built 50 years ago. } S
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. If there's to be selective cutting, I think it essential that any
area not interested in the tray system be asked to beg off in writing,
with the understanding that future installation of tray facilities into
their area would be borne as a departmental expense. I should certainly
not wish to sit down with Dick Lozeau and the architect and make arbitrary
determinations about where the trunk system should go and where not.

Until returns are in on these two alternatives, it seems excessivly
‘pessimistic to consider the first. However, the pattern of reactions to
the second alternative might suggest that it be better to abandon the
schemz: pieces of tray with gaps between them will serve no one. Indeed,
1ike the Post Office or the telephone network, the cable tray system's value
depends on the extent to which it can reach practically anyone, practically
anywhere in the building, the university and beyond.

This is one of those services from which none can benefit unless
all do. Being everyone's business, it risks being no one's. Because of
prior experience and interest in this matter, I accepted the delegation
of responsibility for looking after technical details. This budget question
however, is a collective issue which must be resolved collectively.

éincere1y yours,

Anthony G. Oettiinger

AGO : chm

cc: Dean J. Dunlop
Dean R. Leahy
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IERCE HALL, CAMBAIDGE, MASSACHUSKTTS OX138
FFICE OF THE ABSOCIATE DEAN Septeuber 16, 1971

PR (}*ﬁ
$w@b -

Mr. Richard Lozeau
Harvard University
University Museum 50-E

'Dear Mr. Lozeau:

I should like to add a note of support to Tony Oettinger's
assertion that the cable trays proposed for the Science Center
should have a very high priority and should be extended through-
out the building from the beginning. We have had some experience
in Pierce Hall with attempting to install video and audio com-
munications, and while it is always possible, it is both expensive
and sometimes frustrating.

It 1s difficult to make long-range forecasts of space utili-
zation in any science area; this is doubly true with the Science
Center. This suggests that every effort should be made to provide
the most flexible and adaptable facility that can be designed. The
cable trays are important in this regard and thus should be given
a very high priority in fund allocations.

I hope you will pardon my intrusion into this matter since I
am not in fact a member of the Science Center Committee. However,
my experience with regard to audio-visual communication systems
within the Division provoked these comments.

Sincerely yours,
Peter S. MbKinney
PSM/mm

eci .A.G. Oettinger

DIVISION OF ENGINEERING AND APPLIED PHY®ICS



HARVA

Office of the Director
University Museum s0-E

617 495~2627

September 24, 1971

Memorandum to: Members of the Planning Committee

From: Richard C. Lozeau

At the Science Center Committee meeting of September 13,
1971 it was announced that the final price for the installation
of the Science Center Cable Tray System had come in at $24,000
above the originally budgeted $23,000. Two causes were cited
for the increase: 1) an increase in scope, and 2) the necessity
of purchasing a standard cable tray rather than a hoped-for less
expensive alternate. The increase in scope was Jjustified in
that it represented essentially a "better definition of scope"
than was available on the Spring 1970 bid documents.

Although some alternatives were discussed at that meeting,
the issue was left essentially unresolved. In a back-up letter
to me on Spetember l4th Professor Oettinger underlined his position
that the Cable Tray System was a matter of collective responsibility
and brought the issue into focus by enumerating the alternatives
facing the Committee. This letter was distributed to members of
the Planning Committee and a telephone survey was conducted from
September 21-22 to solicit their reactions to Prof. Oettinger's
letter. The following conditions influencing the decision were
pointed out during the survey:

1) that owing to an error in the plans the corrected
increased cost was $17,800 rather than $24,000

2)that a decision to go ahead with the $17,800 add
for the Cable Tray System meant that a matching
sum would have to be deleted from some other area
of the project, probably the lecture halls

Eleven members of the Committee voted for the Cable Tray
System; one was opposed. Dr. Vanelli dissented bacause he did
not feel that the cable tray would be widely used and therefore
thought the $17,800 could be put to better use elsewhere. Most
members felt it unwise to try to cut costs by deleting trunks
in selected areas of the building.

Q
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17 January 1972

T0: ODave Canator
Steve Farber
Al Pandiscio

cc: R. Lozesau
Gentlomen:

1'm enclosing & copy of a weworandum dated January 14 from Dicﬁ
Lozzau to George Homsy.

I think 1t might be well for the working group on talecommunicatioas
to consider what might be done, with respect to ftem one in the enclosed
msmorandum, to establish clear possession of the cable tray system. |
fear the strong temptation te Buildings and Grounds and others to
establish squatter's rights in the interval between now and the first
evidence of interest in the cable tray system by the ultimate occupants
of the bullding.

Sincarely yours,

Anthony G. Oettinger

[ H -



~ Office of the Director ;
Unmiversity Museum s50-B .
617 499-20ay

January 14, 1972

Memorandum to: George Homsy

From: Richard C. lLozeau

Jack Williams, Prof. Oettinger and I met at the site on

. Thursday, January 13 to review the Cable Tray System. The

following points were resolved: .

1. That the effort to keep the Cable Tray System clearly
separate from all other easements and cable runs in the building
be strictly maintained. The cableways are strictly for user
convenience; telephone lines and power lines must be accomodated
in cther ways. Bg?ﬁ. Oettinger suggested labeling the CWP
conduit run to underline this condition.

2. That a cable tray run be brought into the library base-

-ment area as part of the Phase II development.

3. That the cable tray remain above the nine foot height

" where it crosses corridor B37 near the telephone and electical
_equipment rooms. '

4. That the cable tray run below the nine foot level along
the north wall of the basement corridor.

5. That three 3 inch sleeves rather than six 2 inch sleeves
penetrate the firewall at the cable tray shaft on each floor
of the building.

6. That two 4 inch holes in the slab would be adequate

access in the 5th through 8th ‘floors where the slits in the
plank were inadvertently left ‘out.

ml

cc: Prof. Anthony Oettinger
Mr. John Williams
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HARVARD UNIVERSITY

DEPARTMENT OF BUILDINGS AND GROUNDS RECEIVED
MAR 3 1972
EMO TO: R. Lozeau B G L
. / t !
nOM: G.L, Homsy -}'A.’-l 8 DATE: 2/28/72
UBJECT: Harvard University Science Center '

I am instructing Turner Constructxon CO. by copy of this memo
to do the following:

Blank off and identify the ends of the single 4" H.U. communication
cable conduit, located in the CWP, in such a way that no use
will be permitted of this conduit except per Harvard approval.

\'w
cc: J. Greenip L e smmne )

R. Corney P ) o)" ’. S w

J. Shea -
\la—'«v *




ARVARD SCIENCE CENTER
HARVARD UNIVERSITY

CAMBRIDGE, HASSACHUW

Office of the Director
University Museum s0-E
617 4953627

April 19, 1972

Mr. George Homsy
Holyoke 600

Dear George:

. I write this note in the hopes of preventing a future
administrative and jurisdictional problem. As you kriow,

the cable tray system extends into the basement space beneath
the preparation room. This same space is' occupied in part
by various service machinery for the lecture halls. Since

we require unrestricted access to all parts of the cable tray
system, we will have to use the same basement access hatch

as ti:® maintenance personnel and presumeably will have to
pass through a space in which equipment is operating. If
this condition is unacceptable to the operating engineers,
then adjustments will have to be made such as the construction
of wire enclosures or some such thing.

Will you please let me know if there will be any difficulty

here?
Yours truly,
é%L:blV
Richard C. Lozeau
ml

cc: Dean Richard Leahy
. Mr, James Ingraham
‘7of . Anthony Oettinger




~ HARVARD SCIENCE CENTER
.. HARVARD UNIVERSITY '
CAMDRIDGE. MASSACIIUSETTS 03138

jof the Dircctor
iy Mascum so-E
7 495-3637

April 13, 1972

George . Homsy '
Bvoke 600 D.‘h" & \

George:

W

This is to confirm and add to our conversation of yesterday
hich I informed you that some problems existed with the b
ment cable tray. The placement of the cable tray was Ll L‘
arently not sufficiently considered during the basement A'
ice coordination meetings held early in the job. At any
, there is no room to place the .tray above the nine foot 4 F
#rs. There is, also, only eight inches available at some o’
fations between the door frame and the adjoining wall if _ ' . P
ine of sight 'is taken down the length of the corridor. ;ﬁ

ittle more space is available if the tray is wrapped around

columns. Jack Williams asked me to help him resolve this,‘b ﬂ‘

3

AR

LY

)

ficulty and we-came up with the following solution:

X

)

1) that the cable tray extending from the telephone room
to the x-cable shaft would run line of sight along vt
the corridor wall and would be six inches wide rather .“}J
than the previously called for eighteen inch tray

2) .that the cable tray west from the x-cable shaft would “
consist of two six inch trays stacked one on top of" »
the other until a location is reached where a clear Uﬂ‘” ’_.
run wide enough for the wider tray is available @‘;

Jack and I also went through the proposed routing of the '
fle tray into the lecture hall areas. The work had apparently
§ been clearly detailed for the vendor as yet. '

f I should remind you also-that the cable tray will be
lended into the library basement and that the cost of this
flension is to come as part of the $250,000 cost for the
rary basement expansion.

“Yours truiy ’

. . Richard G. Lozeau
' TC Leahy, -Mr. Krueger, Mr. Williams, Brof. Oettinger
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. | SCIENCE CENTER

* : ) HARVARD UNIVERSITY
- CAMBRIDGE, MASSACHUSETTS 08138

(X8

Office of the Dirsctor
University Museum so-E
617-495-2027

MEMORANDUM

June 27, 1972

TO: Professor Anthony Oettinger
FROM: Richard C. Lozeau

Attached is a detail of the proposed
shelf in the x-cable rooms. Please
review for approval.

Attachment - proK* L
RCL:nds ’ ‘(

*»s

-
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Figure 1

Typical Main Corridor Trunk with Branches
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Figure 2

Column Closet, with Inter-floor Cable Drop Space at Rear



Access From Main Corridor to Column Closet
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A Tale of Remodeling
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THE AIKEN COMPUTATION LABORATORY 3):’7)“/
DIVISION OF ENGINEERING AND APPLIED PHYSICS \
HARVARD UNIVERSITY, CAMBRIDGE, MASSACHUSETTS 02138 }u‘/

26 October 1970

Dr. R. Z. Kothavala
University Museum 50E
Harvard

Dear Rusty,

This letter is in response to your request for a detailed listing of

"the desiygn flaws'I have observed through using the Harvard Hall facility.

This 1isting is intended to help in avoiding similar problems with the
--—-Science Center design. With luck we may avoid some of these pit falls

but I am sure this does not exhaust the potentialities! Accordingly,

I continue to think that contractual arrangements of the type I outlined

“in my letter of 28 September are an absolute necessity and must therefore

be worked out. )

1.. My experience with slide projection in Harvard Hall is precisely
-. -——~Jike yours as recounted in Bruce Humphrey's letter to Dick Leahy dated
19 October.

- 2. It is extremely difficult to keep track of what is being presented
on the screens even assuming he images to be visible to the students. The
rear projection screens do not lend themselves easily to the use of a light
pointer. HMoreover, without craning his neck to the straining point or tall-
ing off the platform, the lecturer is unable to see what's on the screen.

We might experiment with a mirror arrangement that would permit him to see
the screen image while continuing to look at the class. The same problem
arises with the TV monitors but it is easier to solve it in this case: pro-
vision should be made for a small monitor on the table so that the lecturer
may view precisely what the class sees.

3. The stability of the TV monitors is terrible. So long as manu-
facturars are unable to provide increased stability which, in any case,
depends on the quality of the input signal as much as on the monitors it
must be easy to adjust the controls on the monitors. The fact that two
of them are suspended from the ceiling and out of reach without dragging
in a ladder has led to many comedy situations in our classroom.
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4. The monitor control panels are locked for security. However, this
also precludes adjustments from being made by the staff! In fact, the whole
lecture room is ridden by multiple locks for which the right keys never seem
to be available at the right time. This includes the transom and the pro-
jection room itself. Any lecture room containing audio-visual devices should
have in it a cabinet containing all necessary keys. The key tags should have
labeTs and the hooks in the cabinet should have corresponding labels to
facilitate key return. A sing”e key to that cabinet provided to each staff
member using the room would h: 1p avoid this problem, although it docubtlessly
would not eliminate it entirely.

5. A telephone should be available either in the Tecture room er in
the projection room. MNo matter how well things are plaiined, last minute
emergencies keep arising and its a long run from Harvard Hall to the Boylston
gasement and back. I think this would apply with equal force to the Science
enter. .

6. Although every amateur photographef knc.ts better, the lights that
~ " shine on copy to be viewed through the overhead TV camera are almost per-
pendicular to the copy. Such lights should be angled near 45 degrees.

7. - A1l moveable apparatus should have provisions for positive index
-~ gtops to help restore it to proper position after servicing or other planned
or unplanned moves. This includes projectors, whether rear or frent, the
lecture table which must be positioned precisely under the TV camera, etc.
~ ~""Ciip depressions in a floor or angie irons or right angled wood pieces would
do the trick for tables, projectors, mirrors, etc.

8. If a loft is to be provided in any lecture room, access to it should
be possible without special apparatus or if the entrance is unavoidably above
arm level a step stool should be mounted on the wall like a fire extinguisher
to be handy whenever needed.

9. It is difficult to cue either audio tape or the record turn table
without holding down a spring loaded switch. It would be easier to fix
" this through appropriate design modifications than through breeding three-
handed assistants. - .

10. No provision was made for bringing in a videotape recorder and
~ .————playing it -to the -lecture -monitors. -Consequently whenever we've originated
something from the Matthews basement or brought a VTR to Harvard Hall itself
this has meant patching the video and audio signals into the equipment with
--———g]ips -and solder. If, indeed, such facilities exist tut we have been unable
to find them, this comment translates into a criticism of the non-existent
- ... ..operating manual for the system. '
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11. Any contract for future equipment should include as part of
the specifications the production, delivery, approval:, and revision of
an operating manual intelligible to lay users and of a maintenance
manual with complete wiring diagrams, etc., etc., usable by normally
trained technicians.

12. There should be work lights in the projection room, one near
the projection counter to help the operator see what he is doing, and
one on the equipment rack to go on with the rack power supply since the

" overhead lighting is very poor. ) .

13. There should be large numbers on the projectors and their controls
to help identify each projector with its screen.

These are minor matters which people forget rather quickly since one
gets used to hanging. However, our objective should be to make facilities
usable with a minimum of training and habituation by instructors and course
staffs. Everything will work if there is enough planning, rehearsing, and
rigidity in a presentation, but it is much harder to achieve a degree of
informal flexibility of the type one has come to associate with printed
media.

) 14.” There is provision for audio recording, but the tape recorder as
presently constituted makes no provision for locking out the record button
nor is there any light on the desk .control panel to show when recording

. ...1s .in progress. Accordingly, recording is inconvenient and there is a risk
of catastrophe through wiping out a valuable tape. :

15.. _The hydraulic lift for the lectern is a disaster. If one pulls
out “the elevating rod there is no easy way to get in back in.

16. The use of pilot lights that look like push buttons as on the
room light switches on the console continues to be a source of frustration.
I push them but nothing happens until I remember that they are merely in-
dicators and that the square button to their left cycles through the lights.
By that time I am so pan1dqrthat it usually takes me two cycles to get where
I want, particularly since many of the lights are fluorescent and there is a
delay in the1r response to the button push!

17. There should be an intercom from the lecturer s desk to the pro-
-———jection room. Loud shouting will do, but produces comedy effects that are
not always desiruble. .

Sincerely yours,

AGO :chm

5 Dean Leahy
[:R\ﬂ: Bruce Humphrey




HARVARD SCIENCE CENTER
. HARVARD UNIVERSITY
CAMBRIDGE, MASSACHUSETTS 02188

Qffice of the Director
University Museum s5o-E

617 495-a6ay

Nevember 5, 1970

Memorandum to: Dean Richardé Leahy
From: Rustam 7. Kothavala

Re: Harvard Hall 104

This memo is a supplement to the enclosed copy of a
. letter from Tony Oettinger. It contains a listing of the
" desgin flaws in Harvard Hall 104 that have come to my
attention through teaching Natural Sciences 10 in that
- classroom this year. It is purely for your information.
T am sdliiing copies of this material to the architect so
that he way ensure that the same errors do not occur in
the design of the Science Center audio=-visual facilities.

1. The work surface and control panel are far too low.

2. The control panel is too crowded and there is no
logical organization to the buttons. Consequently, I am
constantly forced to stop my delivery and examine the panel
to pick out the desired button. A clear color code for the.
buttons would be of great help. Further, if the button
panels for each projection screen were set up on the control
panel in the same order that the actual screens are set up,
it would save a lot of fruitless searching.

3. The TV monitors are poorly iocated. They make much
of the blackboard space unusable in practice.

4. The resolution of the TV monitors is not good enough
to even project tables of figures on white paper. Unless
standard type is clearly visible on the TV monitors, the
overhead projector is useless as an educational tool. The
monitors in Harvard 104 do not have enough resolution to even
show line graphs. .

5. The suspended monitors are poorly located. They hide
the blackboard from many seats in the rear of the classroom.
The stage lights shine onto the projection screen and there
seems to be no way to adjust their directions.

o " 6. In spite of all the claims that have been made for
ERIC rear projection, I find that the screens lack the degree of
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resolution that is essential for visual material in my
course. Further, both the screens and the mirror system
get covered with dust. It takes a lather to clean the
former, a professional technician to clean the latter.

7. The strongest claim for rear projection screens
is that the room does not need to be darkened. That is
certainly not true in Harvard 104. The ceiling lights
reflect directly off the front surfazce of the glass screen
making slides completely invisible from many seats in
the classroem. Further, the people in the rear of the room
pick up the reflection, off the glass projection screens,
of any .activity in the loft.

8. I completely share Tony's frustration over the way
in which the projectors are constantly going out of adjustment.

9. The door on the north side of the room seems to have
the noisiest hardware in Harvard College. I have taken the
step of obtaining a key for it and leaving it locked during
my class. Before that, every latecomer effectively brought
. the class to a halt.

10. The room lignts are controlled at three levels of
ligating that are cyclic. This is both painful and un-
necessary. For example, if the lights are on dim and I
wish to turn them off I have to press the button three times,
going through moderate and bright lighting in the process.

1ll. Tony has pointed out. that a ladder is needed in
‘order to reach the loft. Getting up there has many of the
elements of a Marx brothers movie.

12. One of the major claims made in touting all this
gadgetry is' that the teacher is then free to address himself
to the class. That is nonesense. I too have been forced
to engage in shouting matches with the operator. And yearn
for the old-fashioned simplicity of maintaining visual contact
with my untrained Teaching Fellow who easily operated three
different kinds of projectors onto front projection screens
in Burr A.

13. It would help a great deal if a space had been left
at the rear of the classroom for using direct projection.

e ———— ——m we
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November 12, 1970
Memorarndum to: Dean Richard Leahy
From: Bruce A, Humphrey

Re: Harvard Hall 104

This memo consists of a detailed breakdoun of the problems encountered in using
the media system in Harvard Hall 104, It is meant as a supplement to the letters
from Tony Oettenger to Rusty Kothavala dated Sept. 28, 1970 and Oct. 26, 1970,
and to the letter from Rusty to Tony dated Oct. 7, 1970, and the memo from Rusty
to you dated Nov, 5, 1970, :

As a summation of the problem list enclosed, it seems to me relevant to examine

the design rationale that produced a system sn frauwght with problems and drawbacks.
It has become my firm conviction after y=ars of working with audio and visual media
equipment that whenever a piece of equipment that will in operation require exten-
sive manipulation by peonle is designed by a person primarily oriented to theoretical
engineering concepts, that equipment will be awkward to handle and inefficient in
operation, To put it more simply - a tape recorder designed by a PHD in Engineering
who has never had to run a recorder under pressure for 10 hours a day will rarely

be an easy recorder to operate,

What apparently has happened at Harvard Hall 104 is that it has been designed by
very intelligent people who exhibit little evidence of having spent any significant
time projecting slides, showing movies, recording classes, making photographs or
video tapes, or, most pointedly, teaching a class and bringing to bear a variety of
media elements, '

The kind of formal design capabilities exhibited i:: ~he 104 system design form an
indispensible part of the talents that should shape such a facility, but they are
only one of many requirements, Plainly, far too much faith was placed in a design
approach from theoretical grounds, assuming that of course a system so designed

. would, by its inheritance, answer 90% plus of all problems. In reality, it should
seem now to many painfully clear that vastly more consultation should have been
done with faculty and staff people intimately familiar with the day to day 'nuts
and bolts' problems of utilizing and presenting media materials in a classroom
context, This approach, combined with the procedure suggested by Tony Oettenger of
a trial and correction pericd as part of installation contractual arrangements,
would go a long way toward making future installations much more useful and workable,

cc:. Oettenger
Kothavala
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HARVARD HALL 104 MEDIA SYSTEM PROBLEMS November 9, 1970

1, The Rear Screen Projection Svsten

A, It seems. highly questionable whether, given the viewing angles dictated by
the seating in the classroon, a rear screen system should have been chosen,
An inherent drawback of rear screcening is a narrow angle of view with 507
of brightness relatfive to center maintained at reasonable angles off axis,
The image brightness falls off drastically for viewers seated in the side
rections, and more so for front row viewsrs, and worst of all for the in-
etructor at the lecturn. Screen materials can be chosen to increase the
acceptable angle of view, at the loss of total gain or brightness, which
would be unacceptable with the projector wattages supplied.

B. Rear screen image size:
The width of tha individval screans £ 60", with {magzss frow none of the
projectors filling more than 50", A rear screen system such as this limits
image size and image size flexibility, The average 50" images are too small
for many materials, The image size from the two 2x2 projectors are un-equal,
because of mis-matching of focal lengths and light path lengths. The size of
the mirrors seems marginal, limiting the projector adjustment flexibility for
image placement on the screens,

C. Mirror chamber design:
No provisions whatever were made to render this space dust-proof, or at least
dust resistant, The result is a rapid bujld-up of dust on the upward facing
mirror surfaces, which degrades the image brightness and contrast, and, when-
ever the surface is touched, which it shouldn't be, but experience proves is,
the image is further degraded by this pattern in the dust,

D. A rear screen system is supposed to provide sufficient image brightness and
contrast in a normally lighted room, but it has been found that room light
levels need to be reduced in Harvard Hall 104 to enhance image quality to an
efficient level, However, with the room lights set on the low position the
remaining light fixtures still on at the side of the room reflect directly
off the rear screen surfaces as .scen by all those seated in both side sections,
This seriously degrades the image quality for these viewers,

E. A theoretical advantage of rear screen systems is that a lecturer standing in
front of the screen does not block the lizht path between the projector and
screen, This advantage was not utilized, given the screen placement above the
lecturers head. This was apparently done to provide more eye level chaulkboard
area, The high screen placement aggrevates the viewing angle problem for the
instructor, without providing ample chaulkboard area, judging from comments by
instructors using the room, It is noted that, except for the light path block-
ing problem, all of the difficulties detailed in item 1. would have been a-
voided with a front projection system,

2, The Lecturn Desk, Operating Panel, and Stage Layout Design
A. The remote control panel reflects probably the greatest amount of thought
- donated to any single element of the room as a whole, yet it exhibits some
o specific problems that bear examination,

[:R\le. The portion designated for right screen control actually controls the

Aruitoxt provided by Eic:
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c.

g.

i.

Page ?

screen to the instructors left as he facus the clnss, vhich is his
normal position of reference,

The bouse light switch requires consequitive punches of a single switch
while separate pilots indicate the level attained. The pilots, however,
look like switches, and most {nstructors arc confused into punching the
pilot, with zero results. The switching {s soquential, and with the delay
of fluorescents, it is distracting to go through all light levels to obtain
the one wanted. There should be a separate switch, with built in pilot, for
each light level, FLach switch should push once for on and once for off. If
mediuw is pushed while low is on medium should be immedlately obtainad, or
{f high is pushed wvhile low or medium is on high should be obtained, All
panel control switches, by the way, should have built in pilots glowing

at one half intensity in the off position to facilitate locating in a
darkened room,

The video camera focus drive speed is too fast, resulting in several
overshoots before sharp focus is attained,

The lecturn microphone model chosen performs well acoustically and elec-
trically, but not mechanically. The cable reel is only partially success-
ful, It pulls back with sufficient force to have already saverely strained
the cable at the entrance to the microphone body. A mike type with a built-
in connector should have been chosen.

The light box for viewing large transparencies with the overhead video
camera is faced with opal glass, which has been broken, It should have
been faced with translucent white plastic,

The lecturn desk is provided with castors, but no indexing sockets were
provided in the floor for the castors. The result is that the desk top
and the light box are constantly getting out of register with the ceiling
video camera,

The lecturn lift arrangement defies all reason and sensibility, It utilizes
an automotive hydraulic jack, A handle must be inserted through a hole in
the desk rear face, (done best on ones knees) and then, by feel alone, en-
gaged with the elevating socket. Many strokes are requirad to raise the
lecturn a fraction of an inch at a time, To lower, another socket must be
engaged by feel, The whole affair is completely ludicrous,

The entire remote switching operation is based on controlling AC power to
the projection, sound, and video equipment, Various drawbacks obtain, The
most serious is the 45 second delay in waiting for the video system to warm
up and achieve an image. This subtracts greatly from the spontancity needed
to keep a class pace going when it is desired to show material on the spur
of the moment, The warmup requires specific planning on the part of the
instructor to accommodate the warmup the warmup delay, and this is precisely
the sort of thing such a system should not encumber an instructor with, Im
addition, the switching circuits induce a loud pop in the audio system,

The switch for the electric drop front projection screen is located inside
the control booth. This screen obviously would be used with a projector
positioned in the transom, and the switch should be located on the lecturn
desk or in the transom, or boti.
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J. There is no audio system volume control on the lecturn desk, There is a
volume control located ot the back of the stage next to the booth door.
Experience has shown that sound level nceds to be sdjusted often during
a class as different audio sources are used, It is almost impossible for
an operator in the booth to adjust level from that point to & comfortable
level for the audience - it neceds to be done by somecone in the classroom,
preferably the instructor, but it {s very distractine and difficult when
he must leave the desk and turn away from the cless,

k. Much can be said for tha reconmendation made prior to the installation
that the record player be located within the lecturn desk. This would
allow an instructor to start and stop a disc without corplicated cue
arrangenents with an operator, The best scheme would be to have both disc
and tape players at both locations, A specific limitation of the AC power
switching is that only one disc sclection or band cen be pre-cued by an
anstructor, who then can only tura on povnr to the plever without further
remote band selrction. The non-remoteability of normal record player funce
tions is the prime argument for a lecturn desk location for this unit, in
keeping with the expressed basic concept of the Harvard Hall 104 system
as being 'teacher operated’.

1. The operator call buzzer is loudly amplified over the sound system when
the lecturn mike is on,

3. The Audio Equipment Rack in the Projection Booth

A,

B.

The record player, despite forewarnings by the undersigned and others, is
positioned directly above the Sola power supply, with a high hum level re-
sulting when records are played.

The tape recorder, again despite forewarnings was supplied as a 7 1/2 and

15 ips machine. 15 ips tapes are rarely if ever brought around to be played,
but 3 3/4 ips tapes very often are. In addition, at its lower speed on thin
base (1 mil) tape, the maximum recording time is 45 minutes, insufficient to
record a complete class or lecture period without a reel change.

Further, the tape recorder was placed uppermost in the rack, where it is im-

" possible to see the control nomenclature without standing on the projector

platform, The high position of the recorder in the rack also makes it very
difficult to cue up to different portions of a tape,

Furthermore, if a class is being recorder the operator must remember to turn
playback level down completely or the output of the recorder will feed back
to the classroom causing feedback .

Finally, the signal-to-noise ratio in record mode is very poor, apparently

induced by stray fields and poor cable dres3 within the rack,

c.

D.
Q

The four channel mixer installed, a low quality Bogen, does not work on
channels 2, 3, and 4 from the mike inputs (no labels) at the stage rear.
Whether this is a result of an internal mixer problem or en external cabling
disorder has not been determined, primarily for lack of an operating and
trouble=shooting manual,

The wiring and cabling within the rack is downright shoddy, lending to the
yreviously mentioned hum levels and to confusion in attempting to trace lines

ERIC
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in absence of a comprchensive operating manual,
E. A patch board was provided, with no labecling or nomenclature whatsoever.

F. Cue switches were provided for the various audio sources, but they are of
the spring return type. An operator needs three hands to hold down a switch
and cue up a tape or disc,

G. The Sola power supply for the remote switching relays emits a loud end con-
stant humning buzz, well calculated to set the most placid of operators on
edge long before a class is completed,

4, The Projection Booth Arrangement
Recognizing that space {s limited, it scili must be pointed out that:

A, It is impossible, when showing lantern slides, for an operator to see the
rear of the screen panel, the only point at which he can determine focus,
while contorted into the position necessary to rcach the focus knob on the
lantern projectors, When projecting 2x2 slides with the. carousel projectors
it is possible, but just barely so,

B. An operator projecting slides must be extremely careful not to leaa back too
far lest he back into one of the push buttons on the rack control panel, This
rack positioning means that he must turn 180 degrees from the projectors to
turm them on or off, whereas 1if the rack were turned 90 degrees left it would
be in a much more natural position for operating ease. In the present arrange-
ment this would eliminate access to the rear of the rack, but operating layout
problems such as this should have been more thoroughly thought out at the de-
sign stage. The positioning of the projectors, both still and movie, that is
dictated by the rear screen mirror system and the limited booth space in turn
dictated by the choice of a rear system, makes the loading and operating pro-
cedures extremely difficult, to the extent that film changes during a class,

a common occurrence, are often the cause of delay and disruption.

Basically the problem is that the degree of material manipulation (film, tape,
and slides) required during a single class period is such that even an operator
of high dexterity is prevented from making rapid and smooth changes, ie, it is
not valid to assume that all the material to be used in a given class can be
pre-loaded and then brought up remotely by the instructor. It has been demon-
strated that portions of two or three or more films, several different portions
of a tape, etc, are required at different times during a class period, calling
for rapid manual changes by an operator. These requirements were almost cotm-
pletely ignored in the layout design of the booth. Granted, the space in the
building is limited, but the effect of the rear screen system space require-

. ments on daily operating needs were largely ignored, or, worst of all, simply
not understood.
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Report on Harvard Hall

,"Giving n lecture in that room is like wearing a shocbox instead of
a shoe.

== lecturer from Nat Sci 130

The following is a list of problems compiled by several staff
members of Natural Sciences 130 in regard to Harvard Hall 104. Attached
at the end is a student project on Harvard Hall 104. The following
report is by no means all inclusive. '

1. Technically it doesn't work. (see student project)
2. There is no airconditioning and the windows don't open.

3. The blinds don't cover the windows entirely and it is impossible
to get the room entirely dark for projection.

4. The seating arrangement is poorly designed.

a. The people on the sides are at an uncomfortable angle in
relation to the lecturer.

b. The people on the sidesare not able to focus in on the rear
projection as well as those in the center seats.

c. There are not enough aisles and those people who leave the
lecture early create a disturbance as well as stepping on
a multitude of toes.

d. There is not enough space between a seat and the seat in front
of it.

e. There is not enough leg room for the two people who sit in
seats that are adjacent at the transition points from center
to side. :

f. The front row seats are loose. (This may be quite easy to fix.)

g. The people on the sides cannot read both side blackboards.

5. It is hard to get both equipment and people up to the camera
balcony. ( Nearly next to impossible)

6. A ladder place in the aisles is needed to adjust the monitors.

7. The only entry ways into the room are in the front of the hall. Anyone
entering late distracts everyone except for the lecturer who, unlike
the audience, cannot see the doors.

8. The digital clock was so noisy that it had to be turned off. It was
then taped over to prevent people from thinking that is showed the
correct time.
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9. Problems the lecturer faces.

a. He can't see the slide, films, etc. that are on the rear
projection screens.

b. The speaker's podium is not suitable == the notes on it
are hard to read because they are not close enough (the
podium is too low).

c¢. There is no suitable space (other than the floor) for
working a local VIR (videotape recorder).

d. The audience is too low and the lecturer has to talk
down to them.

e. The side blackboard are useless. The lecturer has to stand
on the steps leading up to the.platform to write.on them, in
addition to the fact that a third of the audience can't
see what's written on them.

10. The room should be better acoustically. It should not be
necessary to use a microphone in a room that size.

11. There is no storage area for equipment. Everything must be
brought at the start of the lecture and taken back when it
is over.

12. The table housing the controls is an obstruction at tiﬁes.

13. The controls are tied down to the table ana cannot be moved
more than a few feet (which is all that the table moves).

14. The switches on the control panel are not’ logical.

15. The chalk tables should either be eliminated (and a storage
space provided) or extended.

16. The room is aesthetically unappealing ==- the space is broken
into awkward shapes with its width greater than its depth.
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David J, Borman
N. S, 190
section--W, Schroeder

THE AUDTO-VISUAL INSTALLATION AT HARVARD HALL 104
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THE AUDIO-VISUAL INSTALLATTON AT HARVARD HALL 104

David J. Borman

I, Introduction
During the 1968 renovation of Harvard 104, an elaborate

audio-visual facility was installed, consisting of equipment for

12 recording and reproducing +¥ sudio material, tﬁe reproduction

of video matefial, and the rear-projection of 2x2 slides, Polaroid
| lantern slides, and 16 mm motion pictures with opticél sound track.

The equipmeﬁt is controlled 'from a lecturer's console located on

thg stage, or from an oporator's console'in tre egqitipment room

behind the black~boards,

II. Audio System
A. Sources

Eight audio sources are provided; any of which may drive
the two KLH 6 louéspeakers through the 60-watt amplifier,
1) 'fhe audio output of the TV demodulator, which can bo used to
receive ;ignals‘from local TV stations or from the Harvard Information
Transfer System,
2) the reproduce amplifier of an audio tape recorder that can vlay
half- or full~-track tapes at speeds of 7 1/2 or 3 3/4 inches per second

3) a turntable that can play stereq or monaural records at 33 1/3,

Q 5, or 78 RPM

ERIC

ermmmmi)  a mierophone mixer-that controls the lecturn microphone and



XI-F-15 |

the baseboard microphone inputs:

5) the audio output of 16mm projoctor #1

6) the audio output of 1émm projector #2

?7) tho audio output of a video-tape-recordor that 45 not yet installed
8) a telephone line that is not yet installed

B, Patch Bay

The audio 1lines from the sources are all. terminated in a
patch bay of the type used in broadecast and recording studios,
This patch bay uses the popular "normal-thru" wifing scheme which
means that each source has two jacks corresponding to ii, the first
being the outéut of the source, the second being the associated input
to the amplifier, Thus, if a patch cord is inserted into the first
Jack, the source output goes not into the amplifier but into the |
patch cord, and if a patch cord is insertég into the second jack, the
amplifier takes its input not from the source, but from the patech cord.
If there is no patch cord, the two jacks ;re connected together, which

is the normal condition, The jJack numerd cal designation is as follows:

source output amplifier input
1) TV demodulator 1 2
2) audio tape recorder 5 - . 6
3) turntable : 7 . , 8
4) microphone 9 : 10
5) 16mm #1 . i1 12
6) 16mm #2 13 _ 14
7) audio output of VTR 3 L
8) telephone line i5 . 16

C. Cue System

" It 4s often desirable for an operator to "“cue up" a progfam
source so tﬁat Qs soon as he or the 1p¢turer calls for it by pressing
the appropriate "start” button, the matérial will start. withoué delay,

IToxt Provided by ERI

Q
ERIC'o accomplish this, a semirate cue amplifior and speaker are provided,
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along with switches on the oquiymont rack th;t. when pressed, divert

the output of the associnted source froﬁ the main amplifier into the

cue amplifier. Thus, tho oparator but not the audience hears the
material, The sources that have cue awitches are the TV demodulator,

the VIR, the audio tape recorder, the turntable, and each 16mm projector,
Also on the equipment rack is a four-position cue mode seloctor,
Position #1 inactivates the cue systom, #2 is the normal operating
position for'cuoing, #3 sends the output of the miérophoné into the

cue speaker whether the microvhone is turned on or not, allowing the

operator to hear the lecturer, and f#lt sends whatevor is going over the
main amplifier into the cue arplifier also,
D. Main Amplifier |
In regard to the main amplifier, two points deserve montion;

First, on the patch bay are located a pair of normal-thru Jjacks
associated with the main amplifier, Jack #21 is the output of the
switcher that feeds the amplifier, and #22 is the input to the
aﬁplifior itself, Second, the only master volume control.on the
systeﬁ is a step-type attenuator located under the right-front TV
monitor. lThls attenuator is in the outvut of the main amplifier, and
therefore if tﬁe amplifier is being overdfiven and is consequently
distorting, feducing the level with this cont;bl will not help,
E. Audio Tape Recorder |

' The input circuit of the recorder is connected directly
to the output of thg microphone mixer, whether or not the microphone
is turned on, ‘This set-np.is desipgned primarily to record lectures,
However,- there are two normal-thru patches that may be used to record

other program meterial, Jack #17 is the output of the microphone mixer,
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and jJack #18 is the input to the rocordpr. Also on the equipment rack
is a rocord-play togple switch, Normally loft in "play" this switch
must be thrown to "record" before the leocturor caﬁ initiate the
recording by prossing the play and record buttons on his console.
When in"record," this switch also cuts out the tape recorder output
to eliminate the possibility of echo,
F. Connecting other sources

It is ofton necessary to connect an external program source,
such as a VIR, to the main amplifier. The source must satisfy
two requirements, 1) it must have a high level or "line" output, and
2) it must operate satisfactorily into a 600-ohm load. The external
source can bé pntched into the system via the direct connection to tﬁe
main amplifier, jack #22, One must bear in mind, however, that since

this breaks the normal-thru, no other source will play through the

amplifier unless the patch cord is removed, A better idea might be

to patch the external source into the VIR input or telephone line input
and then merely turn the inout on at either the lecturer's or operafor's
console. This way, the other inputs in the system are pot disabled,
IIT, TV System .

There are four‘sources of video material that can be selected
for Aisplay on the four monitors in Harvard 104, Pressing "desktop
V1sualsJ on the lecturer's console floodlights the lecturn and feeds
the output of a camera,located in the coiling above the lectﬁrn,to
the monitors, Thus, itoms placed on the right side of the lecturn
are displayed on the monitors, By manipulating a control oﬁ the

console, the camera lens focus and "zoom" can be adjusted. Pressing
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“ovorhead transparoncios’" turns off the floodlirhts and turns on an
overhoad projoctor located under the right side of tho lecturn. Thus
transparencios can be displayed on the monitors. Pressing "liarvard
Telovision Network" feeds the output of tho demodulator to the video
monitors and audio amplifier, thus material from the Information
Transfor System ot from local TV stations can bo shown. Pressing
"Videotape" feeds the output of a not-yet-installed VIR to the video
monitors and audio amplifier; these inputs ;an be used aé spares,
IV. Rear-projection

. The projection controls on the lecturer's console are
self-explanatory. Either 16mm £ilm, lantern or 2x2 slides can be
displayed on the left screen, lantern or 2x2 slides on the center
screen, and 16m- £ilm on the right screen. Forward and reverse

soquencing controls are provided for both 2x2 slide installations,

V. Lights and miscellaneaous controls,
The ronm lights are controlled by four swﬁtches on the
lecturer's console. The leftmost switch controls the stage lights,
and must be vnushod diagénal]x. The two middle switches control the
direct Tlourescent renm lirhts, and the rightmost switch controls
the indirect linhﬁing at the side of tho room: Whenevar a proJection
unit is turned on, the ‘neocessary. room lights are automatically turned off.
Also located on tho lecturer's console is an operator
call button that rings a bell in Fhe equipment room, and a button
that turns all the cquipment off, called the “all equipment off" button..
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VI. Bugs
_— , .
Sounds pgreat, doesn't iiL? Well, unfortunately not all
systems are po, A génoral criticism 1s that although the panel
itself was constructed neatly and sturdily, the cable that connects
the lecturer's panel to the system is connected extremely poorly
and slopplly at the lecturer's pﬁnel. This may be the reason for
some of the s&stem's faults, of which several are as follows,
1) When any audio deviée is turned on, tﬁe videotape control
relay pulls in, which turns on the TV monitors. This may be due
to a faulty ground connection or isolating diodeﬁ
2) The cue amplifier doesn't work, Inve;tigation fevealed a
~ burned-out tube. This should be replaced immediafely if vpossible, |
" 3) There is no 16mm projector-for the lgft‘screen.‘and no 2x2 slide
projector for the center screen, although prbvision is made for both of
these.
4) The_"forﬁard" sequencing button for tﬁe left~screen 2x2 slide
projector deesn't work, Investigation revealed this to be a fault
with fﬁe system, not the projector.
5) .The TV system cannct receive loecal stgtions, probably due to
the lack of ;n antenna, -
6) The lectﬁrn ﬁicrophone has never beeh‘rep&aced-after being stolen.
7) The ovorhead transparencies unit was damaged, and has not been
repairéd. |
‘8) The liehts in the "desktop visuals," "overhead transparencies,"
and "all equipment\offlhgositinns are inopsrative, and not all of
them are burn§d out;’.

9) The toggles for two light switches and the ceiling camera control

are missing.

10) Occasionally no audio comes from the turntable, Inéostigation
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revealed thoaproblom to be in the phono praamp, porhaps in its
Andividual power supnly. )
11) The operator eall signal doesn't work, but it is not cloar
Af that 1s & desirablo item anyway,
All of those problems appear ‘to bo reatively simple,
and could probably be fixed with 1ittle difficulty.

-

DIAGRAM OF LECTURER'S CONTROL PANEL
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ANNOTATED (GEG PROPLsAL—

XI1-A-1 | ' : -

IT. Deseription of Punpoued Rescarch

. A Objectives

The recent past has scen a great upsurge of interest in educational
innovation and particularly in wodern technological devices intended to
supplement or supplent conveational chalk, blackboards, and books. We
believe that, with few cxceptions, the net effeet has been the introduction
into static cuviromments of isolated picces of expensive equipment that are
used little if at all, that arc misused more often thzn used well aund that " .
have had only the slightest ef{fect on the quality of our uation's education. !

Yet the hope remains that the great potential of wodern technology
can be realized in order to help solve the wajor natlonal problem of educating
and tralning a rapidly groving population at all levels from the most
elementary through the wost acdvanced to continuing adult education.

We hypothzsize that tha combiration of fll-designed, untried or
unreliable techuology, of absent or untested content and of 1ll-traiucd and
unmotivated personnel working in institutional contexts almost ideally
adapted to resist change way account for this failure or at least may pre-

clude scientific probing into its causcs and an imaginative search for
remedies,

We therefore propose to determine the real potential uf an appropriate

gamut of educationzl media in = laboratory situation where political and

institutional problems are minimizcd and where the choice of equipment and
of the pattern of instruction can be made to flov logically from the

dntellectual structure of the matexial to be presented and the capabilities

ard needs of students. @iy SrHAc PROGRESS iV N DERSTANDIAY . BLT , GREATER

. : UNDERSTANDINTG OF WHAT VARIABLES ARe ci2iTiut L — HAIN
We propose a test in which curriculum development, the choice and the THIVST -
integration of techuique end equipment and also actual classroom teaching are °T;Eff“h
all donc by one and the same group thercby deereasing the frictions and noises

which otherwise tend to mask the effects being evaluated.

By conducting our experiment iu the framework of a university vhich T

oyl 1 . . - + B'C,'i “THERE
encouragcs freedom and injtiative on the part of its teachers, we hope to y B g
minimize, although by no means to eliminate, the institutional constraints A‘}}'e :‘;'2' ‘
which tend to restrict curricular innovation. By choosing as our experimanta passfeant
vehicle a course on the study of commalcation, we hope to create a situation | picussen’
in which the tecaching procens iftself becomes a legitimate object of study, '
thereby cnabling us to deal with students vhose undarstanding of the madla

that arc being tested should be well above average. If such students are CﬂCL ’

unable to use technolegzical innovations effectively (and to eriticize thew),
the odds of others doing so sezm conziderably slitner. By keeping in cloce
touch with industry at all stages of owr experiment, we expeet to retain a
sensc of practicelity vhile also exerting some pressure on industry's

. _ .. PRU: ACHITULD GLIBAL VIEX OTHERWISE MARD T Crme sy
yN,P.ET‘ROS?cC-: (my CErrinter 2aPcL (972; APIENDIA T-R))
CoN'. Too Biq A BiTe FR iS0LATED PROR., EUEN

" (ORES?ECIAtLY 77) AT HALVARD R i
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definition of the practical and the economical.

Responaibility for the fatiluve of rapid acceptance of technologicrl
innovation in the schonls may be ascribed not mercly to hardware or softwawve
failures but also to the limitatioms of school personuel, school institutlons
and their social context. We belicve that 1f this observation is valid, then

' our course should be aimed primarily at students from the humanities, the
‘Dz*sa w:,pociul sciences and the School of Education end designed to impart to them
ot M ?; "both an understanding of langvage and.communication and enough actual command
'gi'lnf of gcientific method and techuolagical skills to mitigate the alienation fxoin
\CP science and technology now co prevalent in o majority of the collese popula-
' tion. This slicnation propagates itself, since teachers ignurant of and
. thevefore either hostile to ox overnwed by science and terlmology brecd like-
minded students. Our course will, if successful, bresk the vicious circle of
hostility or awe by helping to channcl into the teaching profession and into
management and policy making positions at all levels of industrial, govermment,
gﬁ§@' Tf and academnic life, students with a cowannd of science and techmology cad with
Q@// a conviction that these humen end huicnz activities have humzn relevance that
,9/ will enable them to make or to evaluate plans forx tcchnological innovations
ig; with far greater insight and rationality than are being applied nowaduys.

’. ' . Our goals are first to specify the content and then to develop the-
techniques for tecaching stch an experimsutal course; one objective is to
conduct end cvaluate this experiment so 25 to shed light on the conditions

+ ¢ that have made it'hiﬂgggguLif so it bz, or else so as_ty pinopint the -
Ix”qe_ intellectual, technical, ox ipnstituticaal problems to vhich partizl or total
0»114 failure can be ascribed. In edther casn, ve plan to keep dctalled systeas

sfuN\F‘.s‘dengn and _cost records that should halp others either to follow our foot-
steps or to avoid ourlmiutakes.

DeNE in PART - SEE APPENDX NTA-C ) ONERWHELHT
The record will be used in conjunction with the results of a study of
educational technology now being directed by one of the principal investiza-
tors under the auspices of the larvard Program on Technolegy and Society*.

1) to reach conclusions conceraning the relation between content
and technique and the relation between the effectiveness and -
and cost of teaching aids

2) to examine the social and institutional contexts that aid or
hinder the widespread application of educational technolozy

3) to formulatc rccommendatlons for policies to be followed by
educational, industrial and government institutions if
technological innovations are to luprove education on a

national scale in proportion to whatever real merit taey are
found tc have,

* o
This rescarch group Includes Anthony G. Oettinger, Don Meals(Raytheon
Educztional Division), Sam NHash (Dirvector of Special Projects and Program

. : Plaaninzg, New laven uchools), and Howard Gruber (Iustitute for Cognitfvc
Stuvaien, Rutrers University).

~




X11-A-3

'l.  Course Content and Objectives

The worling title of the ccurse chocen as an experimentsl vehicle
ia "Cozmunication in Men, Anfuals, and Machines" (Appevdix 1). We
see it rs eddressad to an audlcuce of bright collepe sophomores or
Jwuders vhio ure not nncessavily majoring in biology, lin,ulsLlc»
mathematics, or computer scilcuce.

We wich to lampart en understanding of the fundamentals of cowmunica-
tion and its cffect on relatdons among individuals and on the
organization of socictles. Since both the practice and the study of
human communication have always been deeply Jnfluenced by avallable
technology, we can lead paturally into explorations of the vital
relatior between technology and soclety.

Cortnunication of some kind is fundamenta2l to the survival of specics
from the Jowsst to wm and ranpes from elomontal wmating behavier to
the alstractions of humaune scholaxship and science. We plan to study
both the pheucmeina aad the tools of comaunicatiou in a kind of spiral
progression beginning with the presentation of rav observations (e.g.
of ants gearching fo; food and laying trails back to the ncst for
others to follow, of frog wating calls, of a telephone conversation
from the vocal tract of the spasler through the telephone network teo
the cardrum of the hearer, of our classroom ltsclf, of man-computer
interaction, etc.) and ending with the biological, Jinguistie and

mathenmatical abstractions now in vogue as thcoretical accounts of
these observatioas.

One of our goals is to iwpart an understanding of these phenowena
and these tools to our students. Differemnt levels of our spiral
correspond to different levels of sywbolie abstrasction and the
explication of the notinona of syuhol representation aund symbol
manipulation is to bz both a basic thread tying our exposition into
a vhole and another goal. Given motivation to understand the pexrvasive
phenonena describaed at the lowest level of the spiral, the goals of
uvnderstanding the technology that mediates these phenoinena in human
socicties and thc scientific thought that illuainates them are spread
8s way stations up along the spiral as we lock at the same phenomena
over aud over again cach time through increasingly abstract and

gencral models and from an increasing number of points of view.

Everyvhere along the spiral, ve sce branches leading to £pzelal
presentations o spernial projects that can provide for variety over
the years and for individual exploration, specialization and nastery
in depth for students with the initictive to pursue gpecific interests.
Since these prescmtations and prajects can be molded to a variety of
talents and backgrounds, our goal of having students live science and

technology, at Jcast to scme cxtent and not merely hear about it may
be attainable.
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_ " In the process, we hope to leave cven the most humanistically oriented
. student not only with an insight into science 2ud technology and the
' conviction that thoge antivities have humun relavance, but also with
a sensec of ability to waster their tecbniques end to undevstand theisn
practitionars,

To the extent that ouvr stedeats boeome the teachers, the managers and
the policy makers of toinorrew, this may be our wost important goal,
since we believe that little significant change can take place in

‘the nation'n schools uniil universitles and schools of education them-
sclves becovie respoasive to chonge and begiit to supply to indusiry,
governnient, and the schools a new breed of persounel reither awved by
nor he _ie to tecimological or institutional change and imbued with
the se. i-critical and opnu*minded spirit that characterizcs science
at its pbest.

We choose to concern ourselves initially with those aspects of
comnunication which have clearly lent thanselven to successful
saelentific study. Ve propoze to guide studeants in direct observation
of natural linguistic phenomena, in concrete laboratory expevimenta-—
tion (e.g. clay leuds itsclf morc naturally to cuneiform than to
cursive writing) and in vicarious buf noustheless vivid cxposurcs to
reality through filus and other medin. At the sume time, we expect to
develop cnough mathematical tools to enahla the students themselves

to practice distillation from expericnce to theory, abstract thooreti-
cal manipulation, and the confrontation of thecory vith reslity.
Laboratory scssions (real and simulated), field trips and problen-
solving opportuuitines therefore are to be an important facet of the

* course.

Once the course is developed, we plan to offer it initially under the
auspices of Harvard's Gemeral Education Program in the hope of attract-
Ing primarily stvdents from the hwnanities, the socizl sciences and the
School of Education and of imparting to them not only an understanding
of language and conmunication but also enough actual command of
scientific method and technologlcal skill to mitigate the alienation
from science and technology now so prevalent in a majority of the
college population. Since the samo'alieuxticn and misunderstanding
prevalent also emong manageuent personnel and policy makers of all
levels of industricl, geverument, and academic life, we consider the
proper education of students vho will join their rouks in the future

ag ‘an importaut national responsibility.

We shall not be unhappy if we also attract some scicnce mnajors or
stinulate the others to delve more deeply into the subjects to he
-dntroduced in this course in a fashion that w2 hope will be far less

repelling than in the conventions) introductory mathematics, computer
sclence or linguistics courses.

The broader significance of our effort is discussed in Scction C (Use
of Findings).

Y00
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2. Methed

A)l three of the Principal co-investigators have had extensive cxperleuce
in the vse of computers for both rescorch and instruction. We have
algo experimentad with the use of live and clozed-eircuit television,
slide/tape soquences, films, aud other media in the elassroom. The
experience bas left us profoundly uvinpressed with glowing hopes for
a quick "techivlogical fix" for the nalional problems of education.
Total dogmatic cu.wituent: to the idnological virtues of individual
i!ﬂLE_EQLLQE_QE_ihQ_2s2n9mic_ﬂdxﬂnLducé_n“_nahnsd_cnnxLuLinnal_JJJuuu:
JAgnores the grave shortecainps of edthies extreme,  Blind partisun
advocacy of the mirxaculous virturs of auny single gadget, be it the
ccmputer, television, or the wotion of progrewned instruction secas
seriously mieguided to vus. The catchy phrase "multimedia approzch”
leaves unspoken the hideously ivritating problews arising in an
enviromment vhere chelk squeaks, tape projectors von't thrcad, slide
fceds jam, computcrs do not respond prouaptly or get throwa out of
action by the slichtest oporatine error, ete. Ixperience tells us
that even the "systcas approach"” to major caterprises is often no
more than a pompous and pseudo--scientific applicsiion of the simple
notion that it is better te think about a problen in its full

context than not.

" We want to start with what we want to eay. The question then is hou
best to say it. Where chalk on a2 blackboard will do, that's what
we'll use. Where we believe a comnute;~dr1v0ﬂ oszcilloscope dizplay
to be the best way to get an idea across, we'll turn te the cozputer
+ and likewise for progrouwnred instruetion and other media.

Since we wish to provide wmore th=an thez vicarious cxpericnce of a
w4 "comuwunication appreciation course", the design of lahoratory cxer-
tises where students and thelr instrurents can eonfront nature in a
realistic way becconna very important. Where it is best that natumice
epeak directly to students or students directly to cach other, the
instructors must bo silent.

A very rough and unintepgrated outline of propoced course conteant is
given in Appendix 1. Aside from being ill-orpanizod, the outline in
its preseat form'is both too ambitious in its scope and full of sins

of omission. It glso still reflccts our own difficulty in shaking off
conventional thinking about content and order of presentation, thinkiug
constrained by both intellectuzl tradition and a2ccepted university
teaching conventions (e.g. three one-hour lectures per week). For
excaple; the "spirzl" of 11 A 1 is not in evidence in Appendix 1.

We have not yet thought enough about distingulshiug essentials from
interesting £rills. We have indicated only in the roughest way what

torls and techndqras we think apply to various demonstrations ov
laboxrtory exerciuus,

We bave not yet thovght rbout hor mich of the coutaut should be
fuparted throuzh leciures, how mech threvsih individual conferences

o snall group juteracilons, livw much canhod hou much live, how nmch
programned, how much unstrvctured. These are quastions we wish to

Q
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investigate,

We belicve that wo have undque assets in our cowmbination of mnastery
of the conten! to be transmitted with expericence as collepe teachers
and as iwvestipgators of varlous aspects of educational technnlopy.
We hope that this vertlerl integration will enable us to wvoeld the
misunderstandings and false steps incvitable where those who plan
course content, provile matertals or organize modia and those who
must teach are wot onz and the same,

We wish to test cur beldief tchat teaching techniques ond equipment
not only should but czn flow logically from the intellectual
strucinre of the material to be presented and not vice-~versa as is
so often the casc now. W2 plan to spoclfy content, exemine how

best to present it, devise apprepriate organizational and scheduling
techniquas, aseenble and edit necessary materials, specify the
necessaxy appavatus, bovrow, rent, design and ovder it, or build it
where necessary, engluceer interfaces, and go throagh these steps 2s
often as necessary to orchestrate the vhole into a harwonious, moonth
and reliable pexformance wheire cach madivm participates beeause it
has sometldog to say and not merely batause it's therve., If we fail,
much more elaborzte failurcs in less favorable civcuvmstuuces wiy be
forestalled. If we succend, the politics of introducing inncvations

zxﬁ
Y
W

can be played with mrch greater assvrconce than there is now that the
\_ geme 1s worth playing.

Since the course is about langusge and comnunication, it has a
convenient self-refecreantial quality such that the experience of
participating in it itself imports coantent to the student. Tlus,
the fiascoes incvitable in the first tests of the course chould them-
selves be 1illwrainating capericnces for the students, sinez the course
lends itself to frank analysis of the problems rather than mere
sheepisch apolopgy. As tlie coursc improves, we hope to increose its
Qxdepth and smoothness while losing as little as we can in spontancity.

f'Wb}have puzzled a good deal about the size of the group at whom the
course 1s to be aimed jnitially. While studunt reaction to such an
offering 1s hard to gaug: beforehand in a frec market, it scems

" reaconable to expect that someithere between 75 and 150 students

would clect to come the first ycar. Whether the number is in fact
larger or smaller is ant too significant as far as lectures go, since

technique, space, and staff adjustments are not very critical in this
\ case.,

y .
What complicates matters is our thinking that opportunities for
latoratory experience, exteusive problem solviag, individual centact,
and small group interactions have a vital role to play in tecting our
hypotheses about the merits of both content and technique., Yet, we
are not foolish enouch to belicve that ve now can handle the jmmense

problems of providing for mcaningful individual instvuction (either
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automatically or on two e¢nds of a log) on any scale involving more
than, say, 10 or 20 students.

If we lecture to many Jess than 100 students, the per capita invest-—
mant In the courge will look cven more prepostercus than it
fuevitably wast dn eny axperirent,. If we plan laboratory sessionms,
ete. for many more than 10 ox 20 students initially, we and they
shall fall flat on our faces.

[ ]
The compromise we nov envisage, subject to revision in the cold light .oV )
of further experience, is to poxmit some of the students in the Qﬁl&f’:;;;;
regular course to enroll in a much snzller, councurrent course under o
rulaes that pauialt Hecvard undengiodvates to cugage iu independent ® R
study. These stwlents would have cssentially frec access to all of

UUOGO{ the facilities developed for the regular course and they would be '
' 4 expected to work wuch more Intensively than the others as individuals,
ag a small group, and with extcnsive guidsuce by the human and
3\ mechanical staff.

B. Description of Activitics

We expect the project to procced in three stages. The present pro-
pocal is for the {first stage only,

STAGE 1. Preliminary Investigations and Course Planning. July 1, 1968 to
June 30, 1969 .

During this time, we should like to rework our course outline,
particulaerly in order to frece it from the conventional constraints
. that still shape it. We also wich to make a preliminary inves-
tigation of the range of available films, videcotapcs, slide se-
quences, instruction programs, laboratory gear, books, ete. already

available. This is essentially a bibliographic search but in an
extended sense, L

Next, we expect to organize the course content in great depth

and detail. Refined estimatcs of waterials necessary to conduct
the course will be prepared. Materials already available will

be examined and edited or otherwise adapted to our purposes. New
materials will be plannaed and prepared as neccessary. However, ve
would prefer, iusofar as possible, to defer any major dircct or
commissioned production of movies, etc., since we see the inte-
gration of reliable techuiques as ove of our wajor initial probloms.
Technical facilities will be plannced and specified. It dis vital
at this stage to cxplore techniques for easy and smooth actuation
and coordination of movie and slide projectors, computers, pro-
granmed teaching devices, CCYV linke between laboratories, the
Computing Ceuter, VGEIl and the classroom, ctec. so that a smooth,
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uninterrupted flow can be walniained in lecture, and so that
spontaneiLy in discuwssions of problem-solving sessions con be
achieved without catantrophic distintegration of the wholé complesx.

Auxiliary fani!itics for pyadirg, record kecping, advising,
bibliographic cexvices to stulouts, dictating, secretarial help,
“TEXT90 (teoxt editing) facilities, etc. will be planned.

At this stage, the division of the course into free stunding
modules or units that may be suitable for coneurrent or future
disgemination te othoer colleges or secondary schools will be
explored jointly, where appropriate, with industrial organiza-
tions iu the publishing or educational teclmology fields. ‘ -

éFﬂdJc we expect to cuphasize direct experience (laboratory, field
trip, video-tape or wovie) and problem-solving behavior (for casy
accass to cowputing, etc.) and encourage spontanzity, we con F’k N
expect .only chaos g;thont the most careful p]anning. NIy
L-#iX — STuDanT Reactiont pe ™R Sw“‘:’\oﬁ“,"%"‘l
We hope to turn to progromwed instruction wheie 1t might help \.4hﬁ“appﬁ‘
get acrosc basic principles or conceptes and jmpart elcuentary L
3 . slills., To help forusee the interactiop of various technical .
-u'ﬁtﬁbr devices while students are ezposued to various types of content, Vf
and hence to help plan for swooth flow, detailed scenarios will td M S"amm
have to be prepared for lectures and even for laboratories. Wa Nﬁ¢&@¢ﬁ
conzider the problew of ccourdinnting coutent and technigue and ori ‘ '2—‘}‘3:
of intervcaving varicd techniques smoothly and reliably to bhe a Sﬂ‘ s»”
“ major precent barrier to th2 wider acc;pLance cven of existing Fﬁchﬂt “
educational. technology. Unless thess problems, now largely ¢
ignored, can be overcome we sce Jitrle hope for any but the most 11“
pedestrian and poriphersl wse in the clezosroom of advanced
technology at any price.

The following two srages are not included in the present proposal,

STAGE 2, First round of Loqch:ng and preliminary evaluation. (July 1, 1969
to June 30, 1970).

In this version the course may be regarded as being in a bread-
board stagc of design, The efficacy of content will be tested

through cleeo reaction, equipment smoothness and reliability can
be assessed. -

During the summer, a group of teaching assistants will have to be

trained both in content and in techmique. Dress rehearsals based

on the scenarfios developed in the preceding year must be held to -
. debug the principals, their assistants and their equipment.

SIAGE 3. Sccond round of teachinm; evaluation, and dissemination, - (July 1,
1970_to June_13, 1971).

) ‘ The breadbonid should have most of its obvious Lugs chased out by
then, and one pidiuct of this secound year will be either design

[ e —
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for on elegont version both of the content and of the apparatus
or a thorough account of the reasons for partial or totul failuru.
During this perled we will put in final form our conclusion:
concerning the relation between the effectiveness and the cost of
teaching aids,. our examinution of the social aud institutional
costexts thet aid or hinder thedr widespread application ond our
fooulation of recommendations for policies to be followed by
educational, industrial and government institutions if technolegpl-
cal innovations arc to fwpreve education on a national scale in
proportion to such real merit as they are found to have.

C. Results

Prrin et -

The longvtcrm results of our study should fall iunto five major catcgories:
1. \Description of the design procuss.
2. Course content,
3. Cost Analysis and Policy Recommendations
4. Dissemination of coursr and laboratoivy units,
5. Equipmeut designs and -realizalions.
.The first phasc, ro which this proposal is addressed, will result
primarily in detailed dcfinition of course content and better estimates of

resources required if the course is indeed to be givea with the aid of
unconventional techniques.

lectual, institutjnual and financial events on the path taken toward ﬂ
design decisions affecting btoth content and technique. In an area M
where there are nov only the vaguest guidelines for systems desigu,

this record should be valuable to others who wish either to follow

our footsteps or avoid our mistakes. If we are successful, this record
in condensed and critically evaluated form should lead to conclusions
concerning both cffectivencss and cost that can help others interested

in following similar design procedures 2imed at different content ob-
Jectives. If we fail wholly or in part, this record should be of greut
value in assessing where our basic conceptions of content or method

were at fault or wherc and why our hardware/software and interface
specifications or design were inadequate, _The influence of institutional
factors will also be comsidered. A carcful record of this kind should
~be of wuch value to future designecs who cen now choose only between
grandiloquent but vnsubstantiated prowmises and bitter Luddite invective.

One danger inherent in the use of extensive and c&pensivc technical
devices is the freezing of content and tiie loss of both spontaneity
and timcliness as thie years march on. This phrnomenon is clearly
evident in the preparztion aod use of textbooks, and it may well be
agpravated by other devices. We sce the concept of the central spiral
with branchies desaxibed in II A 1 as one possible way to alleviate

l. Desipgn ™ Procer We expect to keep a detailed record of intel- g NinlAd



rrern™”
"\0'\' '\"(

w“

pt'»‘

¢§Qwv“ *h ﬁn

£V¥<V”

:,v

. investment is not clear either, essentially the some judgments will

m}a& such procedures will be determincd or estimated.

. successful by their subjective standards, it may then be worthwhile to
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this problem. Horever, ve plan to pay explieit attention to this
question throughout our design and implewentation steps, and to
report not only findings on initial) developnment. preblems, but also
findings about the matntenance and updating procedures nccessary to
assure flexibility, iundividuality aud timeliness. The cost of

2. Course Content., A possible conclusion at the end of the proposecl
first study stayge 1s that the covrse be given in a conventional way
& without additional outside support.

If a less orthodox approach is adopted, then, after stages 2 and 3,

its guccess or failurc in terus of speed and depth of content ac-

quicition, aud reliability may very well be obvious frowm the wmost caeunal
obgexvation. 1f success is clear in Stage 2, special care can be taken
during Stage 3 to prepare the finished dcsiun in a manner appropriate
for eusy disscninction to other universities or 'secondary schoolr. We
plan for carly and sustaiuned collaboration with industrial organizatioms,
erbryonic inter-univarsity networks and lociil schoouls to aid this process.

Obvious failure in carly phases would naturally lead to .a painful
choice between dropping the matter altogether or poing through later
phases with whatever changes may be necessary to xeplace unsuccessful
approaches either with modified approaches still in the general spirit $F

of this propoual or with conventional approaches to portions of .the
content.

Should we fall into the unpleasant gray arca vhere failure is not
obvious but the valuc of educational return in comparison with the

bave greater pain and less certainty. The fact that the course will
compete for student interest in an essentially free market serving a
capable, critical and uninhibited clientele is a distinct asset in
these straits.

In any case, our place for both content and appartus would lead to
such major departures from any reasonable norm that we see no prospect
for any worthwhile forwal statistical analysis at this stege. If
outside observers agrcee with us that the experiment is reasonably

design to lend these judgments greater objectivity., We shall, of coursc,
plan to preparc figurcs such as developicntal costs and projected
instruction costs pev student in the steady state. Since these will
most likely be outlandish by any present standard, no. amount of sta-
tistical juggling can circumvent the eventual neecd for bold decision
concerning whether ox sot the game is worth the candle.

3. Cost Analysis and Policy Recomwendations. The policy deciaion
mentioned at the end of 52 is not a simple one. Most likely the
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present costs of widespread use of major teclmological ailds Lo
instruction are beyond the budjets of conventional universitics.
Scveral pousibilities iumediitely present themselves beyond the
obvious one of dropping the whole subject.

a. 7The federal govervment could elect to undertake a massive
subsidy program for this purpose.

b. Méjor orpanizational changes in universities and their
teaching practices could lead to cost reductions.

c. The costs of some if not all of the technological aids could
drop as they move from imnovation toward mass production.

d. Shared regional facllities or industrial services could
lead to unit cost reductions.

Our experience in the design process doubtlessly will suggest others.
We plan to study those possibilities and, unless none seem useful
under reasonable assuwnptions coucerning the future and the poals of
education, to develop recommendntions for a course of action likely
in our judgmeut to foster the useful integratioun of technological
aids into universities at a cost commensurate with tlhic value of the
effect 2s besl as we can assess 1t. ’ '

Onz part of thils cost study will focus on the development of appropriate
cost accounting techiisquces, with our own costs serving as a bench~

mark., Direcct and Indirect cost compenents that should be wmonitored

must be identified and the burdens of kecping cost records in tcuching
environnents of the present and the future must be evaluated.

Although our analysis will deal chiefly with universities, we believe
that 1if they and schools of education can come to terms with this
problem, the flow into tha teaching and administrative ranks of
students themuelves =vposad to new modes of education will have a
decper and more valuzble cffect on secondary and elementary education
in the long run than attempts to combine an untried techmology with
untested content for the use of ill-trained and unwotivated personnel

under institutional conditions now almost ideally adapted to resist
change. . :

Given our assessmant of techunlcal and cost factors, we plan to combine
~ the experience goined from this experiment with the results of a study
of cducational technology now being directed by one of the principal
irvestigators under the auspices of the Harvard Program un Technology
and Society in oxder to

]
1) Develop some general conclusions concerning the relation
between content and appropriate techaiques and the rclation
between the ef fectiveress and the cost of teachiug ailds
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%& ‘Q’)/ 2) Examine the social and institutional contexté that aid or

or hinder the widespread application of educational technology.

3) Forumulate recommendations for policics to be followed by
educationnl, industrial and govermnent institutions if
technological innovations are to improva education on a matienal

scule in proportion to whatever real merit they are found to
have.

4. Unit Disscwination. While our goal is the development of a
meaningiul course in which content and technolegy are harmoniously
intervoven, we ehall, au described Ju scct]on B, make nvcry effort to

nyN apparatus so thhc, if the course is successful, later editions may be
varied through the easy substitution of new modules for old. Whether
the course as a whole is a success or a fallure, we hope that

( individual pieces will be successftrl enough to merit distribution ~nd
use in college or stcondary eschool courses whose general intent may

\ﬁﬂyvf be diffexent, but where there is soie measuie of content overlap.

7y To such extent as circumstances permlt, we expect to experiment in

\(;\ thie xespect vith Lotk the ewbryonic inter-university netwvorks and
/

local secondawy scheols.,

5. Equijprat. As far as equipwznt is concerned, if ve are
successful, the design prepared in stagse 3 would be available for
relecation ad 1ibitwn. If we fail, the rccord described under (1)
should provide “sufficient clues to prevent vepetition of similar
failures and to guide other designers in universities or industry

toward more successful designs. Collaboration with industry should
help in either process.

-

III. Personnel and Tacilities

A. Personnel

STAGE. 1
1. PrinCipa].S 1968[_6_9
Anthony G. Oettinger® (Prof. of Linguistics 1/2
and Applied Mathcmatics)
William Bossert® (Asst. Prof. of Biology 1/2
and Applied Mathematics)
Susunu Kuno®* (Asst. Prof. of Linguistics) 1/2
Lawrence Stolurow® (Lecturer on Education, 1/4
Associate of the Harvard Computing Center)
Sema Marks . ' 1

#petailed biographics appended (Apbendix 3)
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Consultants

a)

b)

c)

Tentatively Coumitted

Profesior Ivan Suthcrlend - Harvard (Arts and Sciences)
Professor Hubert Dreyfus - M.Y.T.

Dr. Donzld Menls - Raytheca (Educ. Division)

Dr. E. E. David & staff - Bell Telephone Laboratories
Mr. Thomae Rartee -~ Harvand (Electronics Design Center)

With known specific interest, but not yet formally approached
regarding pearticipation

Professor Dougles Poriter - Harvard (School of Education)

Mr. Richard Qldham - VGBI-TV ' .

Mx. Robert Cardner - Harvard (Carpenter Center for the Visual Arts)
Mr. Kevin Smith -~ ESI/EDC

Mr. Charles Fancs

Mr. Austin Lanont

EDUCON

Colleagues associated with the Harvard Program on Technolog

and Society, the Graduate School of Educatjon, the Economics
Departrnent, etc. :

3. Assorted assisting staff

“Facilities (Raw material)

a.)- Computers

bo)

1. TACT On—Linc.Computcr (roc) (iustructionai system beiné
developed under ARPA contract SP-265 - Appendix 2) .

2. 7054'8, 360/50 etc. at Harvard Computing Center |

3. PDP-1 vith extensive display facilities (ARPA SD-265)

4, SDS-940 with remote teletype coﬁsoles

IV_etc.

1. Network TV, Videotape and complete studio facilities at WGBI

2. . Local CCLV facilitice (Harvard - wide coaxial cable network,
linked to WGBH)

3. Professional film animation tafle and camera (Visual Artu Centex)

4. Filning facilities (rentoble from ESI, Austin Lamont and other

local consultants and firms)
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d.)
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Laboratory PFacilities

1.

2.

Ingscctary at Biological Laboratorics suitable for maintaining .
communitica of ants to be observed in trail-laying
communications, etc.

Sonograph (MIT), Vdcoder (Aix Force Cambridge Research Labs.),
Speech Synthesizer etc. (Bell Telephone Laboratories) etc.

Lecture Halls, etc.

Several Harvard lecture halls and laboratories have appropriate

wire terminals. Detailed space and equipment requirements to be
laid out in stage 1,

Reievant Softwarc

1.
2,

3.

4.

5,
6.

- T

TOC system (ARPA SD-26S5)

Predictive Analyzer of Euglish: The program accepts English
sentence:s a5 input and produces syatactic analyses of the
sentences. The dictionary coatains some 20,000 wvords, and

the grammar contains some 3,000 syatactic rules for English.
Phonological Component of Transformational Grammar: The :
program accepts as input an English sentence in a phonological
representation, and outputs its phonctic representation. It
has been developed for testing Chomsky-Halle's phonological
rules  of English, but the user can write his own rules and

test them on a console. .

A Tester for a Transformational Grammar: The program is
designed co that a linguist can test his transformational
grammar on a cousole rule by rule and can follow derivations

of sentences step by step.

TEXT90 text editing system

Miscglléncous mathemztical blology aﬂd mathematical
demonstration programs.

Btc.
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I. INTROOUCTION

o . « Exploring the relationshins b i
"w“ﬁ;‘ . ,},L?bk p 9 onships between what is to be taught or jearned and the
19

people, processes and media best suited to doing so remains at the _intellectual

epver ATV
core of our objectives. The abstract of our proposal for the now on-going

exploratory phase of work (Appendix 1) therefore remains a valid statement
of our aeneral outlook and plans.

Juring the five-month period since our NSF grant began on July 1, 1969,
we did a series of rough experiments. These are described briefly in Section

I1 of this proposal and in more detail in an accomparying Preliminary Renort.

In the lignt of these experiments we alsc translated the general aspirations
I of our original proposal into the more concrete and specific plans for 1970-71
described in Section III of this proposal.
Since our original proposal was submitted in February 1968, plans have

¢ SPACE matured for the_inclusior. of a teaching development laboratory and related
N

facilities within a Harvard Science Center whose construction was authorized Bi«b“'_?ﬂi
_— ' - | SR DAY

by the larvard Corporation in Hctober 1565. ODoctoral work explicitly centeredoflnl’li

on educational technology has emerged under the guidance of the principal in-

vestigators, who are currently supervising four graduate students in this area.
¥ {

wECER  Three of these are under the Division of Engineering and Applied Physics of the

THS RERRT, Harvard and MIT have jointly created the University Information Technoloqy
e ALSO OETrlm .
TAPoL LAY Corporation (UNITEL). The common exploitation of new educational technoloay of

libraries and of computing facilities is U{ITEL's principal objective. The
& DEFOALT

princinal investinators also collalorated with a study of interactive cormmun- p‘s:";,’

DEFLNCT

ication over distance (International Electronic Highway) made by the ¥G2H




XII-B-2.

Educational Foundation for the Ford Foundation. They have assumed a share

~

o

oL e L
¢t 5?9"’“ of the administrative responsibility for the Harvard University 3road Band
)

Fﬁ 'n,—.w Information Transfer System. Tne influence of these and other recent devel-

opments on our long-range aspirations is discussed in Section III.

1I. CURREWT ACTIVITIES

bur experiﬂehts since July 1, 1969 have dealt with only three of the
common instructional processes: the classroom lecture, concentrated perSonal
interaction between a professor and a single graduate student, and a variant
of computer-aided instruction involving a student and an interactive computer
terminal. The media oeing considered included chalk and blackboard, a variety
of printed materials, lantern slides, some special demonstration devices and
THE 8RAIH, a time-shared interactive graphic terminal system developed by Project
TACT under an earlier contract with the Advanced Research Projects Agency of '
tne Uepartment of Defense.

There were two Separate lecture situations, each involving the injection
of new experimental presentations into an otherwise conventional course. In
one case, a series of four experimental lectures on the elements of statistics
was suostituted for the conventional lectures on the same subject given by
Oettinger in several previous editions of an introductory undergraduate course
on Computational Linguistics. The whole gamut of devices mentioned in the preQ
ceding paragrapn Qas used. In the second case, Bossert substituted the graphical
display'of solutions of differantial equations depicting the dynamic characteristi
of populations 6f competing species_for a teletype-based lecture demonstration'hg

had previously used in an undergraduate course in Evoldtionary Biblogy.

PP
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The preparation of the statistics lectures was a collaborative effort of
Oettinger and Maury Hepner, one of the candidates for the Ph.D. in Educatioral
Technology. The aspect 5f this experience directly relevant to our experiments
is the comparison of what both participants learned about statistics and how '
they learned it while preparing for lectures, with what happened in class and
how it happened there. Andres Zellweger, another of the Ph.D. candidates, has
developed a semi-programmed sequence of instruction on the use of THE BRAIN
jtself. Materials and nrocesses are now ready, but experimental use is only
beginning so that results atje not yet avallable. Robert Dirkman of Merrimack
College, now at Harvard on an HSF Sc‘lencé Faculty Fellowship is beginning to
prepare some materials for experimental instruction in elegtrical network
theory.

Details of tnese experiments are reported in pﬁrt in the accompanying
Preliminary Repor;t. That substantial portion of the eﬁpe’rimental record which

is on videctapes and in informal memoranda is available for inspoction at our

laboratory. A definitive account of the experiments is not yet available, but
L o . . ' -
?{Lgﬂ will be given in Hepner's and Zellweger's dissertations_ and in other planned

\

| =i g — i~ — gt e

publications. It is clear to us that the two lectures and tiie lecture prepara-
tion represent three very different types of matches between the media on the
one hand and the messages and instructional processes on the other. We are
beginning to glimpse some fundamental reasons for these differences well enough

to gquide our planning for further experiments, but we are far from feeling

EE satisfied that we understand what happened, 'Let alone that we know enough to

give a recipe for unfailing success in choosing and using media.

wy, e
3,3‘\6‘»
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The preparation for the statistics lectures was an exciting and rewarding -
process for both participants in spite of their initial confidence in their
understanding of a good deal more of statistics than was to be presented to
novices in the four lectures. 3oth became convinced that -- more than anything
in their brnvious experience -- calculating distribytions, obtainina and man-
ipulating realistic samples and conducting statistical tests through the com-
putational and grapnical display facilities of THE BRAIN raised new questions
and helped intuit'deep and satisfying answers. Although much time was spent
going up blind a]]eys; gratification far outweighed frustration.

Our attempt in these statistics lectures to make THE BRAIN an animated
blackboard used as casually as an ordinary blackbcard left us rather puzzied.
Perhaps we attempted too much casualness at once: slides prepared on THE

BRAIN, demonstration tools such as a wheel-of-fortune marked off with sectors

of width proportional to population frequencies, and conventional chalk drawings
were also used ad 1ib (Figure 1); the treatment of statistics attémpted in this
experiment was deeper, more thorough, and mbre realistic in intent than in \
nreviods years. We have no reason to believe that this intent was fully
realized. Certainly, none of the excitement felt during preparation materialize
during the lectures. The instructor felt disconnected from the class, which
was roused from apathy to a lesser dearee than in previous years or in the
surrounding conventional lectures.

This experiment d{d succeed in focusing for us numerous questions of how
to package materials and processes, of depth of preﬁaration and degree of in-
formality, of dynamic'relationships between the universes'of discourse of
instructor and students, etc. - vetailed analysis of the video tape record of
these lecture sessions.is enabling us to pose such questions and intuit some
'of their mutual relationships with what we think will be an urnusual dearee of

'specificity and clarity. As one example, we found that certain carefully
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prepackaged computer or slide demonstrations moved hy so quickly that students
vere unable to grasp a chain of lonical development which, by then, seemed
self-evident to the instructor. Ue sense in this problem something more than
accident or primitive technique, although hoth were well in evidence.
Although we react quickly to abrupt change in a visual field, we normally
vatch only siow developnrients. ilow much of this is due to intrinsic perceptual
limitations and how much to our aeneral lack of formal trainina in visual
perception (other than linear readina) is a question we think will be of
fundaﬁental importance. At the same time, the casual step-by-step develop-
ment of some demonstrations in this experiment required enough excursions
ihto computer methods or statistical manipulations unfamiliar to the students
to distract, loose, or bore them in the lecture setting.
"THEPNIR G0 SCGUESTS THAT AN ALTTGETHIR D.¢FERCOT SeT CF FAcre®) )
Simulation is one piece of around within this bog that is currently PcRitmATES

thougnt to be solid. In the bioloay lecture, the model was exercised by
varying parameters in accordance with simple procedures that took the instrucﬁor
little time to follow in class and, indeed, were simple enéugh for one student
without any previous experience with THE BRAIi to have mastered tnrouqh personal
interaction with the keyboard immediately followina the lecture. Thus, in
at least one case, this technique created a degree of exéifément, a sense of *

- active participation and a conviction of new understanding that matched those
of the statistics lecture preparation process with much less cost in time and

~frustration.

Early utilitarian rewards from the use of THE BRAIH may thus most likely DEFONCT
AS ¢F .
ensue from the preparation of such graphic materials as lantern slides or ReDLCED
FUND: NG N
hard copy, from use in properly constrained simulation contexts, and from éE‘YE:ﬂE
v DGE
service in certain varieties of programmed instruction. Combining a casual é&;‘:i?;f‘>
. : 1
Howss eR, Livuw TED USE
‘N l"170‘7') E I
THROVGH ViIDESTAPE REC
N YN 4 7273
(SEE APPENDIA L-A)
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use of THE BRAIN as an animated blackboard, with random access to slides (even
with innovations like the slide rack shown in Figure 1) and with excursions to t'e

conventional blackboard is hard work whose eventual payoff remains a matter of

conjecture. We think that the ability to modulate one's use of media according

to the dictates of substance and process will not be easily attained. It must

nonetheless remain one central goal if substance and process are to be the masters

of the media and not vice versa. The training of young people capable of molding

educational traditions and -the development of adaptable educational environments
are concomitant necessities.
"III. PLANS

A. 1970-71

In keeping with the outlook and objectives summarized in Appendix 1,

our efforts will be centered on the presentation to undergraduates of a

course "Communication in Societies" (Fall term) and of a seminar "Workshop

in Educational Technology* (Spring term).. Our tentative description of these

two courses, to be offered under Harvard's General Education program, are as

follows:.

X
Natural Sciences #¥¢ - Communication in Societies

Half-course (Fall term) T Th 2-3:30 Professors W. Bossert.and A. Oettinger

An exploration of the science and technology of communication among men,
animals and machines and of its effects on social organization. Human speech,
writing and art and various examples of animal communication will serve to
introduce a scientific analysis of the fundamental characteristics of communi-
cation systems and of fheir role in organizing societies. Contemporary problems
attendant to the rapid spread of telecommunications and computers will be
analyzed to shed light on the interactions between information procéssing tech-
nology and society. The course itself will be an experiment in communication

through various new forms of educational technq]ogy. Students are expected te
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contribute to the conduct, the development and the critique of the course
through individual of group projects; they will become eligible for partici-
.pation in the Spring term Workshop in Educational Technology, Nat Sci UVH.
Pass fail grading will apply.

Enrollment will be limited to 75 members.

N
Natural Sciences ¥~ - Workshop in Educational Technology. Half course

(Spring Term). Hours to be arranged. Professors W. Bossert and

A. G. Dettinger

Drawing on critical appraisals of the previous semester's experience
with Natural Science XYZ staff, processes and materials will be developed for
the 1971-72 edition of Natural Science XYZ. Resources permitting, internships
for participation in a full-time summer workshop will be made available to
qualified students. |

Prerequisites: Distinquished nerformance in Nat. Sci. XYZ. Additional
background equivalent to at least one of Nat. Sci. 110, Visual and Environ-
hental Studies 40, or Education P-55 will be helpful.

Enrollment will be limited to 12 members.

This new workshop -- intended for undergraduates and emphasizing the sub-
stance of MNat. Sci. XYZ -- wou]d'run concurrently with the following graduate

seminar, which has emphasized technique since its inception five years ago:

*Applied Mathematics 271, Seminar: Technological Aids to Creative
Thought

Half cousrse (spring term). Hours to be arranged. Prafessor A. G. OrrTiNgen.

i _ T 2230

Selected topics in the history, current state, and future prospects of artifacts

for aiding creative thaught processes; time-sharing and on-line techniques;

applications to education, research and management, includes laboratory

work wili_l several Jocal and remote computers, closed circuit television and
other: devices. .
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The deliberate interplay of substance and technique in this cluster of courses
is evident. The courses are intended also to play another major role, namely

‘AeD to help in training a group of competent and open-minded scholars capable both

technology. The great mutusl benefits derived from the unplanned presence of
visitors like Alfred Dork (now at the University of California, Irvine) in the
past and Robert Uirkman at present moves us to budget explicitly for one

visiting scholar for 1970-71. We think of these combinations of training and

collaboration as more productive techniques for the critique and "dissemination”
of experimental results (at this stage) than either those caricatures of scien-
tific rigor or those blatantly P.R.-oriented "information-dissemination" programs
that tend to be fashionable in educational research.

In the second half-year period of our exploratory phase under the current
grant (January 1, 1970 - June 30, 1970), the principal investigators will con-
centrate their efforts on detailed planning for these courses. Ané]ysis of
the experiments described in the preceding section of this proposal and in

our Preliminary Report will also continue,and further influence our planning.

During the summer of 1970, we hope to mount an intensive effurt in pre-

paration for the fall course. Our plans for the summer include several

precedent-setting steps doubtlessly entailing administrative difficulties as

-
<

v’ .
c\,,.;oﬁﬂ' yet unforeseen. We should 1ike to expand our staff cduriny the summer to include
e N s . . ‘
gjpbﬁa_ people not primarily affiliated with Project TACT. e hope to recruit a group

‘hs-'of teaching fellows identified with Harvard's Generai [ducation program who will

and particularly course evaluation would be regarded as credit .work toward their

degrees in the School of Education, and also a group of people identified with

cessrog the visual and theatrical arts but willing to bend their talents to our didactic

Ay

'enferprise. Although the director of the General Education program,

students from the School of Education whose efforts with us in course developmentzz:zgz
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tdward vilcox, and the Dean of the Graduate School of Education, Theodore Sizer,
have both shown strong and friendly interest in these possibi]ities,‘detaiIed

neqotiations remain ahead of us. We also intend to explore possible parti-

cipation by graduate students in psychology and social relations concernedk%ﬁgﬂg'&a
with cognitive processes but it now seems most likely to us that fruitful zg}épﬂ*&
coeperation of this kind is more likely to be achievable i~ 1971-72, once
concrete problems have been isolated for their consideration.

{he seminar room used in the Fall term 1969 experiments and illustrated
i tigure 1 is incapable of holding the number of students planned for Nat;
Sci. XYL, Wnile agreeably adaptable to the needs of the experiments described
in Section II, this conventional room also required an amount of repetitive
so0-ap time that would be prohibitive for the larger scale effort. Coupled
it Loe shan oY attracling a significant number of non-science students to
our - . vi exploring the possibilities and limitations of variety of
technological ¢u.ices, and of avoiding -- insofar as possible -- a‘premature
investment in hnnﬂwnre, these considerations led to the selection of a lecture
room in Harvard Hall as the site of our course in 1970-71.

Harvard Hall is one of the oldest structures in the Harvard Yard and one
that students identify with Fine Arts or History rather than with Engineering
or biology. Its lecture room, shown in Figure 2, has recently been refitted
with the aid of a Federal Grant to Harvard under the Higher Education Facilities
Act (PL88-204). Figure 2 shows the several front-projection, rear-prnjection,

and video screens availdble as fixtures in that room. The control panel for

all this apparatus is shown in Figuré 3. Characteristically, no one besides

us has exhibited much interest in exploiting any of the more unconventional

features of these rather rigid facilities, for which no operating manual was

ever prepared.




Q

ERIC

Aruitoxt provided by Eic:

XII-B-11

1
¢
1
L
i

Harvard Hall Lecture Room
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Conirol Panel for Harvard Hall A-V Devices.

Figure 3.
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Using these facilities as an experimentéi laboratory will afford us a

A

f;sgghvaluable opportunity to test how far our hypothesis that we are working "in a
'_. Q
qéi_ﬁ laboratory situation where political and institutional problems are minimized"
Ny
v will hold. Our plans to secure space in the basement of Harvard Hall for our F*S;]

"\
course development office and studio facilities were pre-empted by prior k‘ ‘:D
) A

occupation and remodeling of this basement space by Harvard's Buildings and Grounds

Uepartment. We are currently in theoretical possession of a sufficient number
square feet in the basement of neighboring Matthews Hall but have found.that
electrical and communications connections from Matthews Hall to the Harvird
Hall lecture room are difficult and expensive to achieve given the curreﬁt
layout and facilities of the Harvard University Broad-Band Information Transfer

System. We therefore anticipate an illuminating series of epcounters with both

:7 the University's Department of Buildings and Grounds and the Wew England

B8Y0> Telephone ©
egprAlg,ep one Company.

In early 1966, the latter succeeded in installing within the premises of
the University and at the University's expense a network of coaxial and twisted
pair cables, which it managed also to cover within its tariffs (Aopendix II).
Given our current understanding of similar practices which telephone companies
have followed in other educational institutions, given the importance of

questions of control over internal communications channels and of their inter-

faces and interconnections with the public network,w» anticipate that study and

Nk precedent-setting in such matters will be a significant component of our activities.
i '




X11-B-14

B. The Longer Term

As our work centered on the cluster of courses descri bed under (A) pro-

\A
L‘\;}rﬁ °"::t‘ﬁre::,ses we expect it to make its initial mark mainly through migration within
“g':\’gf;s{‘kf\mrvard and into other institutions of a grminunber of people associated
';bev’;’c" ) with this work as students, staff, or participants in the assoc1ated doctoral
?{G}' and visiting scholar programs. We hope, of course, that conventional and ?'?:' w“ﬁ
unconventional forms of publication and the distribution of tested materials\-"?
and processes developed in the course of our work will prove of value else- %
where as early as possible. We think, however, that we can be most effective 1;.3;
through an apprenticeship and collaboration system based on the mutual re-
inforcement of education afforded by the migration of people in and out of
our program. Given the great importance we attach to the resolution of =
institutional problems, we believe that intensive concentratiorn on precedentsﬁz%
setting mthm our own institution and its immediate neighbors will be .of q:
3 LITTLE IFANY (W
greater value than prematurs transplantation of partial results.
We therefore anticipate that our experience in 1970-71 within the setting
f(‘ \CMOT of Harvard Hall will be transplanted and institutionalized in part in the newly
M’;“?) 9" developlng setting of the new Harvard Science Center whose site plan and
S'NVO é(aw‘:‘astructional development facilities are illustrated in Figures 4 and 5. As

o,u:i ﬂ-"ﬁ' some of our activities shift into this new site, we anticipate increasing
:‘g »Sf"’s #collaboration and cross- -fertilization with the Harvard Project Physics group
"e;;*‘“ under Professor G. Holton with whom we collaborated in the planning of these
new facilities.

This new setting will afford us the opportunity to test the viability '"_rﬂ*

~ of the flexibility which we have stressed in our contributions to fﬁ'gu

planning of the center. For examble, we have insisted that little initial
- effort be made toward the installation of fixed audio-visual facilities anywhere

in the Science _(fenter outside the main lecture room areas, We think that
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mobile modular and standardized equipment that can be maintained in the lab-
b oratory area and set into classrooms and laboratories as long as required and
in working order will prove more effective than fixed equipment. The same con-
cern has driven us to plan for a network of signal communication cables entirely
independent of either the electrical power or the standard telephone distribution
systems. We have planned for open raceways along the walls of the corridors of
9‘* each floor; on each floor, these lead to a closet where connections can.be made
i; between cables oriyinating or terminating anywhere on the same floor. Each floor
| closet is adjacent to a vertical shaft for cables running between floors. Through
this shaft, all paths ultimately meet in the central recording area planned for
the basement. The aim is to affcrd flexible communications among all floors and,
via the central recording and switching area, to and from the ﬁarvard network and
the wider world accessible through interfaces to the educational television and
the public communication networks. werhone tﬁat these provisions for independent

and easily accessible distribution channels will pefmit’ready exnerimentation by

the teaching staff, graduate students and others, without the costs, delays, and
rigidities inherent in the formal and restricted distribution systems normally

associated with power and telephone conduits.

Preliminary plans for a new building to house the Computer Science teaching
1,and research activities of the Uivision of Engineering and Applied Physics also

,.Fcpt— call for experimental classroom space combining features commonly associated

with classrooms with features commonly Associated with audio-visual studios.

If realized, these facilities are expected to complement -- at the graduate

level and in one specialized professional area -- the facilities afforded at

the Science Center for undergraduate instruction in the sciences.
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/ » i Tacilities of common concern to educational research and educational practice
e

Wﬂe &5 'cc\,at Harvard and M. I. T. is expected, as these plans bear fruit, to widen the
. & .
,:g:,c" scope of cooperation and of personnel migration still further.
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Active participation by the principal investigators in the planning of

The transplanting of THE BRAIN to McGill University in Montreal expected Don

to take place within the next few months will put us in close touch with still

another center of experimentation. If plans for the International Electronic

0“ _Highway materialize, direct communication Tinks with McGill University and with

colleagues at the National Fiim Board of Canada who, like ourselves, have

collaborated in the planning for this link, is expected to add a further

4 e e e ———

dimension to this form of interaction.

1

‘\ We expect that the embryonic joint efforts with faculty and students from

the School of Education and from the Benhavioral Sciences anticipated in (A) will
mature into programs of research and education whose form cannot at present be

clearly discerned. If experience with the diffusion of computer technology

within institutions is any guide, it is anticipated that difficult problems

of finance and institutionalization will arise as experimental results necome

fit for routine practice. Traditional funding practices have not been geared

to facilitate these difficult transitions. We expect that as occasions draw

‘near, future proposals will include specific recommendations to this effect.

HHoRE & neyassS
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: APPEHDIX 1

Abstract

The Integration of Cenyse  Content, Technology, and Institutional Settiny

Initial Study Phase

The recent past has seen a great upsurge of interest im educational
innovation and particularly in modern technological devices intended to
supplement or supplant conventiomal chalk, blackboards, and books. We believe
that, with few exceptions, the net effect has been the introduction into static
environments of isolated picces of expensive equipment that are used little if
at all, that are misused more often than used well and that have had only the
slightest effect on the quality of our nation's education.

Yet the hope remains that the great potential of modern technology can
be recalized in order to help solve the major national problem of rducating and
training a rapidly growing population at zil levels from the most elementary
through the wost advanced to continuing adult education.

We hypothiesize that the combination of ill-designed, untried or unreliable
tectinolopy, of absent or untested content and of ill-trained and unmotivated
personnel working in institutional contexts almost ideally adapted to resist
change may account for this failure or at least may preclude scientific probing
into its causes and an imaginative search for recinedics.

FEAL OPEZATIONAL.
hi— We therefore wish to dotermiﬁé the real potential of an appropriate gamut

) of educational media in a qituationcyha;a-§e%%%&eal—andA4as&4sucéoaa1
preblons—are—mininiged (avl where the choice of equipuent and of the pattera of
o’  jnstruction can be made to flow log gically from the intellectual structure of the
material to be presented and the capahilities and needs of students. -
— L See Apvevones Ti UL
Whether or uot this potential can be realized, we wish at least to dcve]op
a significant introduction to cowmputer and information science and technolopy
‘ addressced to non-specialists.
AIN THRUST dF REPORT
We therefore expect first to specify the content and thcn to develop
the techniques for tcaching an experimental course with the working title
"Communication in Men, Animals and Machines."

This proposal is for an initial study phase only, since future requirc-
ments cannot yet be forescen clearly. We have, bowever, included some guesscs
as to the future.
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» . for exparimentation in television transmission in the 73 to 83 MC range. The
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APPENDIX 11

“A Telco View of an Internal Network —— ™~ January 25, 1966

C e . . o !
HAhVA WD UVIVE&SITY BKOAD BAXND 1KF0RXALIO“ TRANSFER SYSTEﬁ

0 . . g ..

The Information Transfer System comprises an or:ginntlon and aj distribution
system connecting scveral locatilons of Lho customer, Patching panrlu, ‘which will
coatirol the distribution of the signals, will bc furnished by the ”CICﬂnone ’
Company at two designated loca::ons.

The distributiou system will consist of eight (8) standard VHF television
channels and two (2) wide-band high resalution 10 MC television channcls, The
Telephone Company will provide the necessary modulation and line equipment for
these chiannels, and it is not contemplated that there will be any experimentation
on this system. : T e S

~

The origination system will ultimately consist of five (5) high resolution
‘television channels between 7 and 110 ¥NC band width, Initially, the Telephoue
-Company .will provide the modulation and dewmodulation equipment for.three (3)

- chaanels and at a Jater date furnish the necessary terminal equipmedt. for a
fourth channel at appropriate rates and charges. The fifth channel will bz used

texninal equipment for this cxpcrxmaulal channel may be providad by the Telephona
Coupaiy ¢. by th¢ customers  Tha type of sipaals used on thie band width (73-83 uﬂ)
at- any time wust be reviewed with Telephone Cowpany hnbanCf' bafore the custom
will in fact attach equ i;lhnt o impose sigaals,

-

AP,

) The Company does not proposc to provide serviee in the spuctruﬁ,abovc 11.0 ¥4,
however, the customer may use the baud width-batwaeen 200 and 300 MC for data
experinentation., The customer will provide the terminal equipwant for transwi
sion within this band width and he.will consult-with Telephone Company Engincers
as to the pouer and characteristics of the signal to be impressed on the line

~80 that’ an assessmeat may be made of the poteatial interfering elfcets of these.
experimeatal sxgngls w:th tho se smgqal in- the 7-110 }C range.:

el

The rates and charges for ‘the above mentioned distribution and origination
systen are a non-recuxrring charge of $89,000 and a muntﬁlj cha;gu of $665.00. im

addition, the audjo chaanzls juraished o;hc* than by wmeans of the coaxial cable
and all channnls furnished specifically for contro] purposes will be p)ovid ad at
the f£iled tngL; rates. , .
The eapacity of the facilitics in the or Lginntioa y<;0ﬂ ovar and ahowvae tha -
television channales as ocutlinad is available for use ot no furthor charze if the
cus‘o"** g‘o.xﬂuu lhu teriainal equiy“ ML, hoanu1, if additional us2 oi the

This proposed Information Transefer Systess 3s subject to the £iling of &
tariff and zpproval of szin: by tha Masocclusetts Departwant, of Publfe Utilitics
belore such.ofiering way t H* put dnto sovvice. : .

Q . . . . .. . . .
ERIC T P
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