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PREFACE

This proposal consists of three separately
bound volumes:

PART A - TECHNICAL NARRATIVE
PART B - STATEMENT OF QUALIFICATIONS
PART C - BUSINESS PROPOSAL.

This volume is Part A - Technical Narrative.
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PART A: TECHNICAL NARRATIVE

INTRODUCTION
In the following pages we outline a plan to This study mist pro-
. d . h . . . vide information for
monitor and summarize the experience that will be gained the future planner of
during the course of the ATS-F Education Satellite Com- educational systems.

munications Demonstration. The plan is intended to both
collect the most useful experience and to place it in

a context where it will be most helpful to the planners,
educators, and public who may consider further experi-
ments and applications.

Most importantly, the plan reflects a
firm understanding of the roles of participants and
observers, and the nature of scientific method as applied
to large-scale social experiments. The forthcoming
sate]lite exercise cannot be considered a "test"; neither
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is it a "demonstration"; nor, in the conventional sense,

an "experiment”. Rather, it is an exploration. Three Ac this unique edu-
cational delivery
system is explored
problems, motives, and goals, are exploring the appli- in three areas . .

cation of a new and untested delivery system. The three

regicns have little in common besides the satellite,

relatively remote, dispersed populations, and an interest

in education. With neither common reeds nor prior ‘
experience, and a purely exploratory intent, their goals

and plans have been mcre adaptive and expedient than

deliberate, and they will probably continue as such.

separate regional organizations, each with its own

This is as it should be. And words like
nayaluation” and "assessment" are neither desirable nor
appropriate for this exploration. Rather, the situation An unbi@;fd overview
. d t
calls for the presence of a friendly, knowledgeable, and ;ia:iiri. for future
neutral observer who can recognize and record both what

happens and why . . . relating this record to general
problems of educational delivery so that it may be
considered and applied in the future by educational
systems designers.

There is, of course, a sharp contrast between

this need for overview and the interests and goals of Each regional team is
a concerned participant,
neither neutral nor

they are deeply involved in questions of the quality and detached.
educational impact of their material. They are intimately

the three regional assessment teams. As participants,

and appropriately involved with tne target population

and have an urgent and continuing need for feedback

that can help to "tune" the educational content. Their
viewpoint as participants carries the weight and

authority of direct contact. But it cannot, by definition,
ever be neutral and detached.
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Similarly, in this exploratory environment, the
National Institute of Education (NIE) is hardly a non-
participant. Throughout the course of the satellite plans,
the Federal Government has played an active role . .
funding, mediating, advising, encouraging, and criticizing.
This is an appropriate role; for, in our opinion, it is
a principal function of NIE to explore and describe
alternative educational methods, too]s,land delivery
systems so that they may be considered by the public and
the political and educational communities in the light
of their own goals.

To perform this function effectively, it is both
appropriate and necessary for NIE to establish a neutral
observer with sophistication in the mechanics and problems
of televised education but with no role whatsoever in
the project outcome. We propose this as the role of
Battelle-Columbus in the Education Satellite Communi-
cations Demonstration (ESCD).

To maintain this perspective and neutrality,
we must remain observers and resist the temptation to
“get in the game", whether in the guise of "measurement",
wadvice", or of any other excuse for direct involvement
with the target population.

Far more fundamental to this effort than a
clear definition of roles, however, is the nature of
scientific method as applied to a large-scale social
experiment. We suggest that a misguided interpretation
of scientific method has often led to an inability to
draw valid conclusions from social experiments. Where

Likewise, NIE is a
deeply involved
participant.

BCL's role is purely
that of an observer ...

. analyzing but not
advising, extrapolating
but not participating.
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a target population can be carefully structured and
isolated from extraneous influences, the word "experiment"
has classic significance, but the results are limited.

In large-scale social experiments the variables Applying scientific
. . method to such large-
are so numerous . . . the populations so diverse . . . seale social experti-
that procedures based upon “"statistically valid" samples ments is difficult
t only i . ) . +ab] and conventional

are not only inapplicable but also lead inevitably to techniques inapplicable.
confusing and negative conclusions. Such attempts lead
to "We did not observe any statistically significant

results.”

One could not increase the statistical precision
of the Rocky Mountain sample by adding the students of
Alaska and Appalachia. Each new group of students simply
adds a new and imponderable set of variables, actually
decreasing the precision. While this is an extreme
example, the same problem occurs when we attempt to add
the students of additional Indian villages or any such
superficially similar groups. What then is the role of
scientific method in such large-scale exploration?

The essence of scientific method is the ability The essence of

- . i . ; sctentific method must
to make valid predictions. This ability is both the goal be understood and

and the test of the echnique employed . . . its ultimate applied.
sophistication is found in the detailed and quantifiable

predictions of the physical sciences, where sample sizes

are large and individual variations small. But in social

experiments such as the satellite exploration, where the

populations are small and the variations large, the ability

to make valid predictions is no less a proper criterion
of scientific validity.




-5-

Thus, in this study there will be no control
groups . . . there will be no "evaluation" . . . and there
will be no attempt to assess the "educational impact®.

Rather, there will be an exceptionally serious
and scientifically validated interpretation of its
potential, as well as the strategy applied in its
utilization. There will be an extensive comparative
analysis of the satellite delivery system as demonstrated
in three differing regions, presenting different popu-
lations, different goals, and different application
strategies. And there will be a publication of the
real-world experiences and lessons as interpreted by the
key participants themselves.

The satellite is one alternative educational
delivery system. It will be considered and weighed
by educational planners, politicians, teachers, media
planners, and the public for many years. It is our
goal to supply the most valid, complete summary for
their appraisal.

The output of this
study will be a
synthesis of the
experience of three
significantly dif-
ferent explorations.
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AN ANALYTIC APPROACH

In previous concept papers and lectures we have
summarized scientific method as Mister PV, shorthand for
Measure, Relate, Predict, and Verify. (For details see
Appendix A.) Applied to the satellite experiment this
method will encompass a variety of descriptive techniques--
quantitative where possible, but qualitative or
hierarchical where necessary, with data gathered system-
atically, related and explained to the best of our
ability, and constantly tested to extrapolate the course
of events.

For convenience of description and ~nalysis,
we have categorized the delivery system in four major,
interrelated romponents--Men, Machines, Materials, and
Money. While these are intricately related and cannot
be truly isolated, we believe that this categorization
will provide a convenient and useful d_rice for the
educational system planner who must consider the
satellite and other alternative delivery systems.
Together, these four categories and their reletionships
provide a description of the system at any point in
time. By a process of periodic updating of each area
(as well as of their relationships), we can document
the detailed course of the experiment.

We propose to do this updating at frequent
intervals (no greater than one month apart). At the
same time, we will attempt to explain changes that take
place, and predict the future course of events. As
indicated previously, our ability to make such predictions
successfully is the true test of scientific validity, and
the detail of such predictions indicates the depth of
understanding.

i
Setentifie method
demands that we
Measure
Relate
Predict
Verify.

Our analysis will
interrelate
Men
Machines
Materials
Money ...

. in fact, and as
predictions for the
future.
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Each month two reports will be prepared sum- We will generate two
. . ) ) ) -gertes of monthly
marizing new information about the project areas: a reports:

"descriptive" report for review by NIE arnd the three

projects, and a confidential "interpretive" report for

analytical use oniy by the Battelle team until the ¥inal

report is submitted. The descriptive report will "Descriptive", to
summarize to the best of our ability (both quantitatively summarize the facts.
and qualitatively) the status of the projects in terms '

of the four categories. It will be especially concerned
with changes, the reasons for their occurrence, and the
expectations of participants. This could include, for
example, changes ir picture quality as the site
coordinators become more familiar with the antenna or
the hardware is debugged. It could repcrt an improved
attitude on the part of instructors as they become more
accustomed *o the mechanics, or a girowing enthusiasm
among the students as they become familiar with the
television characters, or a change in community attitude
as the Alaska Native Magazine becomes well known. In
each case, it will be our goal to observe and note such
changes . . . then, in the second report, explain their
occurrance, and verify this insight through prognosis
for further change.

To do this, each month we will prepare a second "Predictive”, to
. . . .. reflect and test our
report that will record our interpretations, predictions, understanding and
and a month-by-month comparisor with the actual course ?ﬁainis of the
ac s.

of events. For obvious reasons, this exercise con-

stitutes a critical and confidential test which would

not be valid if it could in any way become part of the
satellite experiment. Thus, in contrast to the descriptive
report, which will be submitted to both the regions and the
NIE staff for additions, comments, corrections, suggestions,
etc., the predictive report must remain completely confidential
throughout the course of the ESCD. At the termination
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of the project, this month-by-month accounting will be
incorporated as an appendix to the final rerort so that

- NIE and other interested observers can assess for themselves
the validity of our predictions and interpretations.

This need to separate the observer's opinicns
from the experiment is well known. A recent review of _
the famous Hawthorne experiments*, for example, clearly Our gredictions rust
shows this influence . . . for the simple reason that ZZ;OZQ{iZngi.the
the participants were actively aware of the experimental
design, data, and outcome.

And it is for this reason that we see a need
for a complete isolation from involvement with the target
population, and a strong need to maintain a friendly but
nonparticipatory neutrality toward hoth the participants
and NIE.

We believe that we are exceptionally well
qualified to exercise this role. We have great sympathy
with the fundamental goals of the satellite experiment,
a sophisticated understanding of its complexity and
difficulty, a broad background in related activity aud
pclicy issues, and a sincere desire to observe and
explain the important aspects of the satellite experi-

ment.

As we have said previously, there is no question Our goal i? to hgild

. . . \ . t
of assessing the satellite's "educatior ! value". The Zztzzgzzzaa ?ﬁiﬁeﬁipko
satellite is an alternative delivery system and it will for the future planner.
be seriously considered in the future design of large

and remote educational systems. It is our goal to

provide the future designer with the most useful infor-
mation about when and how it may be successfully applied.

* "What Happened at Hawthorne?" by H. M. Parsons.
Seience, Vol. 183, pp 922-932 (8 March 1974).
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THE PROJECT DESIGN

This project plan is designed to yield a
documentation and analysis that will allow a future
planner or system designer to consider the use of
satellite communication as one alternative educational
delivery system. However, despite its size, the current
Education Satellite Communications Demonstration can
by no means be considered definitive. Thus, to be
useful, the final report of the experiment will present
not only a thorough description of what happened and why,
but adequate detail so that the planner can weigh the
analyses and extrapolate the experience to new and
different circumstances.

For this reason, we have chosen a format which
relates the experiences of the Appalachian, Rocky
Mountain, and Alaskan regions to a group of common
denominators that are central to this and any other
delivery system. During the project we will also
attempt to develop a comparison of these characteristics
with a number of likely alternatives.

Because of this "planner's" perspective, we
will restructure much of the detailed information
gathered by the three regions, but we see no reason to
duplicate or to become closely involved in the
regional measurement programs.

Fortunately, our approach is not only appropri-
ate, but also economical . . . and it avoids the very
serious questions of impact on the target populations.
Hopefully, by concentrating on basic features of the

delivery tool and examining its performance when applied

The ESCD is not a
definitive feasibility
study . . . and many
other factors will be
wetghed by future
planners.

We will relate regional
experiences and con-
sider alternatives ..

But will avoid involve-
ment in the regional
programs or contact
with their target popu-
lations.
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to the substantially different problems and activities
of the three regions, one may establish patterns and

guidelines that may be extrapolated, however tentatively,
to new environments.

We will do this through three principal report
types. Together they will provide both the needed docu-

mentation and overview and the basis of 'a retrospective
discussion for general publication.

Report 1 - HUMAN RESOURCES, EDUCATIONAL MA-
TERIALS, EQUIPMENT, AND FUNDING FOR EDUCATIONAL
SATELLITE SYSTEMS: A Planners' Guide based

on the ATS-F Education Satellite Communications
Demonstration, 1974-1975

Report 1 is the information gathering and docu-
mentation portion of this project. In its monthly
summaries will be statistical and narrative data on both
events and opinions--the Men, Machines, Materials, and
Money that make up the ESCD. In the following pages we
provide a discussion of its role and content.

This report will be prepared on a monthly
basis as well as in summary form at the conclusion of
the demonstration. We will also prepare an initial
background summary following the same format. This
initial summary will provide a review of the goals and
plans of the projects stated in terms of four basic
categories which are described below. Thus, this initial
report will serve as a "baseline" statement of goals,
while the monthly reports will be concerned with the
progress and changes occurring during the experiment.

Each report will provide information in four
mnemonically labelled categories chosen for their critical

The study will be .
recorded in three
types of reports.

I

Report 1 documents the
history, performance,
and consequences . . .

In terms of Men,
Machines, Materials,
and Money.
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interest to the educational planner and system designer:
Men, Machines, Materials, and Money. For each

category we will summarize the experience of each
region and then attempt to combine this information

so as to develop a more generalized description of the
satellite potential (qualified or reinforced by the
experience in the three regions).

Men

Even within the brief period of our involve-
ment in the current planning project, it has been
vividly clear that a key factor in developing and
applying such a large-scale tool lies in the personality,
competence, and dedication of the principal participants.
Experiments of this magnitude do not launch themselves,
and the subjects of each regional activity serve to
emphasize that the choice of a delivery system is
especially sensitive to the personalities and dynamic
interactions of the participants as well as the
educational and political environment. We suggest,
for example, that the choice of locations is only
partially due to the existence of educational need
combined with low population density and difficult
broadcast terrain. The locations also reflect the
presence of visionary, dedicated, and determined
individuals with the talent, persistence, and numbers
necessary to mount such a difficult undertaking.

To describe the category Men consistently
and systematically, we have divided it into three sub-
groups that reflect major functions in the demonstration:

Men is a key cateogry,
reflecting profound
influence on planning
and performance.




e Planners

e Implementers

e Others.

Planners. These are those personalities con- What lessons can we
cerned with the conception of the ATS-F demonstrations ;izzzeizgm the
and the definition of the demonstration.roles. A future
planner or system designer will surely want to know
about their numbers, personalities, and roles both in
establishing the program and adapting to difficulties.

Recognizing that there is no simple measure
of either technical difficulty or community acceptance,
we hypothesize a three-phase transition in the inception
of any such technical innovation.

- . : —
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HWhen the device is first introduced, we can
expect a rapid appearance of the inevitable technical
difficulties that are fully recognized only during the
course of field use. Almost immediately a process of

adaptation in equipment, strategy, and perhaps goals,
must begin; leading eventually to a more stable
operational period.
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Since such difficulties accompany any major
innovation, the role of the key planning individuals
and organizations will be of great interest to the
future policy maker and system designer. A principal
consideration in describing the regional activities will
be an assessment of the status of the system in terms of
these evolving roles. We can expect, for example, that
as the current efforts become more stabie, the planners '
will begin to withdraw from problem-solving and |
operational difficulties to concern themselves increasingly
with questions of future development, system expansion,
and alternative applications.

Throughout the project we will maintain a
uniforr descriptive format both to assure consistency,
and to provide a basis of comparison among the three
regions. wWe will identify key figures and their roles What about the
both in terms of their nature and the "level of Zﬁiﬁﬁ;ﬁ;ﬁ;ﬁﬁ?z
criticality" to the project's success. We will examine
the organizations that are represented and their role
in the project, looking particularly for evidence of
interest or withdrawal as a reflection of changing
concern or changing roles. We will describe the 1inks
that exist among both individuals and organizations,
either as they help or hinder the ability of individuals
to solve critical problems.

For a variety of reasons, we will also look ... and the opposition?
at the nature and fate of opposition that may appear--
when and why it occurs; how it is handled; and how it
should be weighed by a future planner. Acceptance
(or cessation of active criticism) by the opponents of
a new system can be a most sincere form of flattery.
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To the planner the dynamics of this process may well
have more significance than the immediate issues.

Implementers. In the same manner, we will
methodically describe the numbers, backgrounds, and
experiences of the persons directly involved in
carrying out the demonstrations. Here, the numbers
of individuals are larger, and the description will
consider both the key individuals and the larger groups
which must be described in generalized terms. As in
the case of the “planners", we will record changes in
the character, role, and numbers assigned to staff
the projects, adapt to initial problems, and gradually
reach an operational stage. As operations continue,

a number of variables such as staff level, reassignment
of responsibilities, and change in attitude toward
conduct of the demonstrations will be noted.

Clearly, a key issue in our review will be to
assess when (and if) a reasonably stable operation has
been achieved. It may be that during the course of a
one-year demonstration, one can never expect a truly
operational situation, and it may be impossible to do
more than note trends, speculating on an ultimate point
of stability.

Others. There are many other persons who are
not directly involved in the regional programs but have
a relevant interest and opinions regarding its progress.
These might be the editor of a local newspaper, a state
superintendent of schools, or any number of such
individuals representing points of view, pressures, and
interests outside the direct conduct of the projects.
Through these people we may find an insight into the
impact and future of the project that cannot be obtained
in any other way.

The implementers re-
flect another side of
the coin.

. and there are
those who are concerned
but not direct partici-
pants.
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For reasons which have already been discussed.,
and are detailed still further in Appendix D, it is
neither appropriate nor feasible to establish direct
contact with the target populations tiemselves. We
regard ourselves as observers and analysts on behalf of
future planners, and it is fully appropriate to view
the target population through the eyes of those who are
developing and operating the'systems. We find no
question regarding the dedication, honesty, and com-
petence of the regional assessment teams, though we
have every respect for the magnitude of their task.

In each case we will simply watch from a
distance, requesting local assistance in obtaining data
to answer a few additional questions for our purposes.
As outside observers we regard the authority and judge-
ment of the local assessment teams as paramount, and
we will defer to their judgement completely in the area
of data collection from the sites. At the start of the
project our reporting team will visit each of the
regions to work out such details, and establish the
routine upon which both our data gathering and narrative
reporting will be based.

The provision of information to Battelle by
the local assessment teams represents a burden, and we
will work with them not only to define the activity,
but also to assess its reasonableness and cost. We
propose that such costs be reimbursed through an
appropriate addition to the regional funding.

The attitudes of persons concerned with the
satellite and their acceptance of the program are, of
course, critical to the educational planner and policy
maker. Equally important, however, are the reasons

Battelle will not
work directly with the
target populations of
the regions.

We will get target
population information
only via the local
assessment teams.
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why these attitudes exist. Because of this, we will
work closely with the regional assessment teams to
gather direct indications of attitude and to weigh their
intuitive appraisals of the reasons for their response.

OPERATION

] L]
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Just as we have hypothesized a phased approach
to the solution of technical problems, so we speculate
on the possibility of an acceptance profile paralleling
this development. Intuitively, we expect an initial
enthusiasm accompanying the introduction of a glamorous
new device, a great deal of public attention, and
"teaching by entertainment". As problems appear and the
"blush leaves the rose", one-might expect an overreaction
followed by a gradually stabilizing consensus as operational
status is reached. One of our goals will be to either
verify this view or provide an alternative model.

In this as in other categories of the monthly
Report 1, we will discuss progress and changes in each
particular subject area. Much of the content will be
narrative, based on our continuing interviews and
discussions. Other material will be statistical, based
upon data gathered by the local project teams. In noting
the consensus of participants we will include discussion
of the factors related to progress and the reasons for
change. However, the role of Report 1 is historical

We will also collect
the team members'

appraisals of target
population attitudes.

Generating a model of
acceptance over time.
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rather than analytical, and serious attempts to interpret
and predict are reserved for Reports 2 and 3--the
analytical portion of our study.

Machines

Ideally, the mechanicai characteristics, problems,
and complexity of an educational de]ivefy system should i
be as nearly "invisible" as possible. We are accustomed Although the awesome
to broadcast standards that approximate perfect relia- ziihgizzggaiZiz i;zz
bility, automatic picture quality, and "idiot proof" the audiences . . .
operation. This is a difficult target, especially in the
light of the elaborate transmission problems that must

be overcome.

As discussed previously, we expect an inevitable
"debugging" process in the early stages. It is interesting
to note that NASA has allowed itself a checkout period
for the satellite, but has not scheduled a similar check-

out period on the ground. It will be important to know Minor difficulties in
the man-machine re-

how closely real events follow the initial debugging lationship may have

model we have proposed . . . and whether such problems, profound influence on
their attitudes.

if they do occur, are responsible for any initial disil-
lusionment.

Equally important, an educational planner will
need to know which problems may be overcome by future
developments or changes in operations. For this reason,
it is necessary to assess mechanical performance first
from the standpoint of the user who is concerned primarily
with convenience and picture quality. Secondly, it is
necessary to know ‘where problems occur and their general
nature, so as to assess the contribution of future
developments and the potential for correction.
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To do this we will ask each on-site staff to
provide a regular report on the picture quality delivered.
With the cooperation of the regional activities, we will
supply a simple comparison test to indicate picture quality
in the classroom. At the same time, we will ask for
a minimal evaluation of sound and color quality. Such
a simple report is, of course, only one indication of
the total system performance, but it may constitute a
major issue if any questions of user acceptance arise.

We will also ask for periodic summaries of all
equipment malfinctions and servicing required so as to
record the sources of any delivery problems as well as
their occurrences and the steps taken to correct them.

The statistics and discussion of such problems will be
noted and described under four categories: (1) the equip-
ment used in generating the original signal, (2) the
satellite delivery equipment, (3) the display equipment
at the site, and (4) the interactive equipment.

For purposes of the educational system planner,
these details have little significance beyond their
effect on overall system performance and user attitudes.
Hence, the detail which we will ask is limited, and the
frequency of observation will be reduced if it is
apparent that performance is adequate to supply a
consistent delivery and quality.

Materials

Perhaps the most difficult single aspect of
this project will be to separate the character and con-
tent of the educational materials from the characteristics

of the delivery system. This separation can only be

We will gather simple
evidence of total

system performance

. . . of equipment
problems

. . and their causes,

. and what had to
be done to restore
gervice.

OQur primary concern
18 the educational
delivery system, not
the materials.
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accomplished by examining the nature of the broadcasts
and the way in which they are received. But it must be
remembered that the achievement of educational impact
is not the goal of the ESCD, and its assessment is
ancillary to describing the characteristics of the
delivery system. There have been inhumerable tests
and demonstrations of educational television, and one
must not adopt a misguided view that this is another.
The results of "asking the wrong question” can only
be failure to recognize and assess the true satellite
potential.

Again, our description will be a mixture of
narrative and statistical information designed to provide
the future planner and system designer with useful
information. Month by month we will note trends and
changes in the communication materials, examining them
both for their inherent quality and for response to
feedback from the target population.

For purposes of reporting and measurement we
have categorized the materials to be carried on the
satellite in four functional areas: (1) education and
training; (2) material distribution, such as in the
Rocky Mountain area; (3) public information, such as
the Alaska Native Magazine; and (4) teleconferencing,
such as the Appalachian exercises.

Money

Throughout the course of the experiment we
will monitor the sequence of expenditure, separating
it into the conventional categories of Capital,
Operating Costs, and Supporting Costs (consisting of

We are not trying to
determine the
effectiveness of ETV,

But quality of programs
and programming 18
significant.

Cost, of course, s
a eritical issue.
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donated services, costs incurred by affiliated organi-
zations, and intangible costs). The last ave, of

course, difficult to assess, but nonetheless real in Any system must have
funds for development,

|

terms of the needs of future planners. We will also operation, maintenance,
attempt to delineate the sources of funds in terms of and replacement . . .

. . . . . . How much is needed,
their origin--in foundation, federal, state, commumity, and where can it be
or private sectors. We hypothesize that the centroid obtained?

of funding in a truly viable activity will gradually |
shift toward the private end of this "“spectrum". This '
tendency probably cannot be verified in a limited

demonstration; however, it will be important to document

signs of private interest. Already RCA is considering

an educational service to Alaska, through its own

satellite, with low cost ground terminals similar to

those of the E'CD.

We have great doubt that this shift can be
demonstrated within the time period of this experiment.
In the meantime, however, we believe it will be possible
to separate costs, both by source and function, so that

one may reach some gross cost evaluations for comparison What about the costs
. . . . . of altermative delivery
with alternative systems. This comparison process will systems?

be under way throughout the project, and because of its
importance will form the subject of a separate final
report.

Thus we will continuously monitor the project
in terms of these four key factors: Meu, Machines,
Materials, and Money. As the project progresses we will
attempt to structure the information in these four
categories as time-lines, partially for our own convenience
and partially in the hope that such a display will prove
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useful in identifying the three phases, Startun,
Adaptation, and Operation, which we have hypothesized.

Clearly Report 1 is essentially historical in
nature but designed for a specific application by a
future educational policy maker, planner, or system
designer. It will differ substantially from reports
generated by regional personnel during the pre-launch
and project periods. Report 1 will treat each region
as uniformly as possible so as to emphasize the
potential for comparison and generalization. In this
sense Report 1 is designed to present a higher level of
summarization and abstraction than the reports generated
by the regions. Rather, its preoccupation will be
aimed toward issues of inherent interest to the planners
of future large-scale educational delivery systems.

Report 2 - MONITORING AND PREDICTING
OUTCOMES OF EXPLORATORY SOCIAL PROCESSES:
A Case Study of the Cperational Phase of
the ATS-F Education Satellite Communi-
cations Demonstration, 1974-1975

This report is analogous to a laboratory note-
book. In it we will, month by month, document our
interpretation of events, our predictions for continued
development, and our success or failurc in this
prognosis. To the extent that Report 2 exhibits valid
prognoses, we will have demonstrated a s:gnificant
insight into the project and its dynamics. Like weather
forecasting, the time span of valid forecasts will also
reflect the depth of understanding. It is not difficult
to predict the weather ten winutes in advance.

Since this process is itself an attempt to
interpret and learr from the satellite exploration, we

Like a laboratory
notebook, Report 2
will document our
month-by-month
interpretations and
predictions.
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must expect the initial comments to be tentative and
exploratory, following a learning curve toward some
useful insight. While Report 2 will be inherently
confidential during the course of the program, its
content and details will be included in the summary
project report so as to provide a basis for independent
review and evaluation. Entries in the Report 2 file
will be made as often as appropriate, but no less than
at monthly intervals. Entries in the log may represent
consensus, or they may document the hypotheses and
predictions of individual team members. In any case,
such generalizations will always be accompanied by
predict.ions which can be verified or negated by actual
events.

The method for certifying and protecting
the integrity of such records is well established at
Battelle. It is detailed in our internal procedures
as well as within the laboratory record books them-
selves. The procedures are particularly stressed
because of the periodic need to authenticate such
records in patent litigation.

In brief, they require registered notebooks
assigned to individual staff members who are responsible
for their contents. They must be kept in ink, dated,
and signed both b} the author and a reliable, as well as
knowledgeable, coworker at the time of entry. No
pages or parts are allowed to be removed, nO erasures
may be made, and no blank pages or spaces are allowed.
Battelle's laboratory notebocks reflect directly on
the integrity of the Inspigute and are treated with
corresponding respect.”””

Report 2 will be
confidential during
the demonstration.

Procedures for
guaranteeing its
integrity are well
established.
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As indicated in our initial discussion of
Battelle's analytical approach, this innovative technique
has been developed to cope with the inherently ambiguous
character of large-scale experiments like the satellite
derionstration. We believe that this technique con-
centrates on the essential lessons to be learned from
such an experiment, and brings to bear the only appropriate
and defensible application of scientific method, namely,
the ability to make valid predictions. Predictions will
be made for all of the categories of input variables.

In the category of Men, for example, attempts will be
made to predict levels of personnel, and attitudes of
implementers and planners of the experiment, as well as
factors such as student attendance. In the category

of Materials, predictions will be made of changes in
program content or structure resulting from feedback of
students, teachers, school administrators, etc. Changes

in equipment operation and maintenance procedures will
be predicted for the Machine category, and changes in
the allocations of funds will be predicted for the Money
category.

To avoid intrusion and experimental "con-
tamination", these predictions will not be shared with
participants in the demonstrations until after the
operational phase is complete. Instead, Report 2,
together with its predictions and the bases for making
the predictions, will be recorded in Battelle's standard
registered laboratory notebooks. At the end of the
project an overall analysis of predictive capability
will be made by Battelle and incorporated in the final
report together with a copy of the Report 2 documen®s.

Thus, the "history"” documented in Report 2
will consist of the predicted results and the actual

This innovative approach
greatly broadens the
application of scien-
tific method . . .

But the predictive
process must be

igolated from partici-
pants in the experiments.
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results, along with documented findings intended to

account for significant discrepancies between the |
predicted and actual results. Since Report 2 will be

an interpretive effort, only those current ov past

historical events will be included in this report that Significant pr:dictive
discrepancy w-.ll trigger
inquiry and improved
observed results. It is assumed that each region understanding.

will provide its own detailed documentation of events, i

are to "explain" discrepancies between predicted and

so that it is neither necessary, nor desirable, for
Battelle to duplicate this effort.

Battelle will use Report 2 predictions in the
following manner. Whene .r a significant discrepancy
is found between a predicted event and the actual event,
an "inquiry" will be triggered to determine the
possible cause. The inguiries will be carried out
through an appropriate combination of the following:

(1) Phone calls made to regional personnel
at the level at which the actual event
was reported

(2) Regular monthly visits to regional
centers

(3) "“Random" visits to regional centers.

In no case will phone calls or visits be made to We will collect infor-
mation through visits

as well as phone calls
this self-imposed constraint are detailed in Appendix D. and formal data transfer.

individuals of the target populations. The reasons for

The purpose of the systematic visits to regional centers
is both to obtain material for Report 1 and to obtain
first-hand impressions of the actual "environment" within
which the reportad results are being generated so that
correct interpretations of the reported results can be
better ascertained. Without such visits it will be
impossible to obtain correct impressions of the
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operational crises, pressures, problems, and general
"tone" of the large-scale, multidisciplinary efforts
represented by these demonstrations. Such visits will
also be necessary to identify similarities and
differences among the operational tones of the three
regions.

The "random" visits will provide additional
assurance of correctly identifying the énvironmental
tone, and will also provide a means for immediate and
more detailed inquiry when major discrepancies are
jdentified. We expect that the causes of relatively
minor discrepancies wili be identified by means of
phone calls.

It is emphasized that Battelle will make these
regular prediction: and compare them w'th actual results
in the most unobtrusive manner possibl2. Participants
will not be given any of the predictive information, and
in general, will not know and need not be concerned with
this activity.

In Battelle's view this predictive system is
a unique and innovative approach to analysis of large-
scale social exploration. We believe that it is a
significantly improved methodology which, if success-
fully demonstrated in the ESCD, will constitute a
valuable and much needed tool. The tool is inherently
designed to test the validity of our insight into
social processes and will have application to many
other areas of educational policy beside the satellite
explorations.

The validity of the procedure rests squarely
on a demonstrated ability (or lack of it) in repeated
periodic attempts to make valid predictions during an

Battelle's presence
will be as unobtrusive
as poesible.

This "predictive
analysis" will con-
tribute a significantly
improved methodology

to large-scale social
experiments.
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on-going exploratory social process. We believe that

no amount of theoreiical reflection concerning the

merits of such an innovative monitoring process can
substitute for an actual real-world trial. The coming
exploration provides an ideal setting for such a trial.
Further discussion of the approach is given in Appendix A.

Report 3 - ALTERNATIVE LARGE-SCALE
DELIVERY SYSTEMS FOR EDUCATIONAL
MATERIALS: Current Experience and
Projections through 1985

Ultimately the i-terests of a potential policy Ultimately, the
maker or planner require a valid comparison of the :Zzzﬁt;223grgzzzcy'
satellite with alternative delivery systems. The comparigon with
exp]oration and definition of such alternatives, zziizzgftve delivery
together with collection of the necessary information
for comparison, will take place throughout the course
of this project. A key factor in such analysis must
be the tradeoffs of cost and performance, as well as
tne philosophic issues associated with the incremental
costs of reaching isolated students balanced against
the obligations of the educational system in isolated
and underdeveloped areas. By developing this definition
and analysis of alternatives concurrently with the other
parts of the project, we can bring still further insight
into the questions which must be answered by the
satellite exploration.

Report 3 will focus on the current and We will espectally
consider hybrid al-
ternqtives such as
scale educational delivery systems with special emphasis combinations of
satellite and cable.

expected future requireuents for alternative large-

on hybrid mixtures of such systems, such as combinations
of cable and satellite systems. The technological
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penetrations of many such systems are already publicly
visible, and the projection of identifiable trends will
be the primary objective of this report.

At the conclusion of the study these delivery
and cost alternatives will be summarized as Report 3.
As in other areas, the intent will not be one of
assessment, but of policy oriented description so that
the future planner can weigh the pros and cons of a

particular system. T[his approach is not only appropriate

to this particular project; it is a fundamental role of
NIE to explore new and alternative methodologies for

consideration by local and regional educational planners.

Summary Final Report

Each of the three reports discussed above
will be prepared individua‘'ly and delivered to NIE as
separate volumes. In addition, we will prepare a
management-oriented summary which combines the salient
information from all three in the most concise and
lucid manner. As a synthesis of the three study
documents it will fi11 a particularly useful function--
a brief and readable document, suitable for general
publication, summarizing che overall experience of the
Education Satellite Communications Demonstration.

Supplementary Publications

It is Battelle's view that one of the major
deficiencies of most large-scale social experiments is
the fact that the real lessons to be learned are never

published. This stems largely from the fact that neither

time nor funding is provided to those individuals who
were on the "firing-line" in the experiments.

Our approach reflects

a fundamental role of

NIE to explore alter-

native methodology for
consideration by edu-

cational planners.

A management-oriented
swmmary will combine
the salient information
from our study.

Supplementary publi-
cations will document
the experiences and
opinions of key partici-
pants.
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As planners and implementers, such individuals
are usually rewarded by what they can accomplish in terms

of organizing and directing social processes. They are Valuable interpretation
. _ \ . L s 18 often lost because
not typically rewarded by their written contributions to participants are pre-
the open literature. By providing such individuals with occupied and do not
p=blish.

drafts of concept papers that they can react to, amplify, ‘
dispute, or actively collaborate with, and by providing |
such individuals with some assistance, time, and money,
it is Battelle's conviction that extremely valuable facts,
beliefs, and convictions will be retained and recorded.

Such output is typically lost. The "data
analyses" that usually result from large-scale social
experiments are poor, possibly misleading, substitutions
for analyses of the social processes. Over-emphasis on
prepost testing, control groups, and experimental designs
can completely miss the point of whether or not the
social process under exploration uplifts and encourages
human aspirations and dignity. Battelle believes that
a large-scale social exploration should include
invitations to those involved at all levels to comment
on related issues of public policy that they or others
have identified.

Consequently, we propose to prepare a numbey Battelle will dgafﬁ
of supplementary "concept papers" with the collaboration izzc;izjg2592§ e%:zzg
of individuals associated with the ATS-F demonstration, and document such

insight.

including site coordinators, state and regional personnel,
and individuals from the Federal Government, such as in

NIE, OE, and NASA.

In general, Battelle personnel will draft the
concept papers during the operational phase of the ATS-F
demonstration, but will invite review, criticism, and/or
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collaboration during a 6-month post-operational period.
As in the case of infcrmation-gathering activities, we

propose that support for these contributions be reimbursed
through an appropriate addition to the regional funding.

Subject to approval by NIE, these concept
papers will be submitted for publication in the open
literature. Such publications will assure that the
opinions and experiences gainad by participants during
this program will be available as public information.

Tentative examples of the kinds of concept
papers proposed for such collaboration are given in
Appendix C. The topics proposed for the concept papers
focus on a variety of issues concerning public policy
and methodology, such as the proper role of the Federal
_ Government in large-scale social explorations, the

protection of rights of target populations, and the role

of technology in education. If Battelle's proposal is
accepted, this listing would be revised as deemed
desirable by representatives of NIE and Battelle.

These concept papers
will be particularly
relevant to polie
188uUes. i
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- A TENTATIVE FORMAT
FOR THE PREDICTIVE ANALYSIS REPORT
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ORGANIZATIONAL APPROACH

Project Management Plan

Although our role in the ESCD is clearly that of a nonparticipant,
it is also clear that we are not merely reporters. The results of this study
will be considered long after the project is complete. Our role is to achieve
the best possible understanding of what'happened and why, and to present it
and other significant factors in a context that can be used by educational
systems planners.

In our technical discussion we have described the application of
scientific method (our Mister PV) to the analysis of a large-scale social
experiment (the ESCD) to provide an information base that will be useful to
the future planner of educational systems. A formidable array of problems
and disciplines are significant to the study.

The scope of our strategy is too broad . . . its role too critical
to entrust to a minimal staff, no matter how qualified or experienced. It
would be naive indeed to expect two or three people to combine insight,
imagination, and experience on such a broad scale. At the same time, because
of the ESCD's wide geographic dispersion, only a small group can economically
acquire the necessary detailed familiarity with the experimental areas and
their activities.

This problem is well recognized at Battelle, and we have developed
our management techniques accordingly. We are regularly faced with similar
situations in questions of economic assessment, environmental impact, venture
analysis, and technology forecasting. We approach these through a combination
of concentrated effort by a core group and peripheral involvement by a large
contingent representing both diverse specialties and our finest creativity.
The ability to provide such support, insight, and ingenuity is one of the key
virtues and strengths of Battelle's size and intellectual environment. Phase III
activities will revolve about a tightly knit team.
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The Project Director, George Tressel, is Manager of BCL's Com-
munication Systems Research Section. He will be especially concerned that
the information gathered provides an integrated picture of the three
explorations and that the analysis results in a truly substantive basis for

future consideration of aiternative educational delivery systems. In addition
to serving as Project Director, Mr. Tressel will also perform a substantial
portion of the research. i

A television pioneer, he has been intimately involved in video
programming, hardware development, and educational applications since its
inception. For his outstanding educational film productions he has twice
received citations from the American Society for Information Science, three
awards from the Edinburgh Film Festival, and first prize from the Brussels
Scientific Film Festival. He led both the recent educaticnal telecommunication
policy study and the information system study of integrated television
transmission, computer searching, and automated microfiche retrieval. He has
described relevant research in such diverse publications as the Journal of
Chemical Education, the Journal of the Soei~ty of Motion Picture and Television

Fngineers, and the Journal of he American Society for Information Setence.

Assisting Mr. Tressel in management of the project will be the
Deputy Director, Phillip Fisher. He will be responsible tor the administration

and coordination of the program, assuring that the activities are completed
within budget and on schedule. Mr. Fisher is Associate Manager of Mr. Tressel's
Communication Systems Research Section, where he is responsible for administrative
management of a11‘1arge-sca1e research programs.

For technical management purposes we have divided the project effort
into three primary areas: (1) Field Studies, (2) Analysis and Prediction, and
(3) Documentation, interrelated as follows.




FIELD STUDIES
(

e

ANALYS(S AND PREDICTION

\q DOCUMENTATION

(Arrows represent primary information flow.)

As indicated in Figure 3, the work in these areas will be led by George Tressel,
Ralph Thomas, and Patricia Brown--the senior staff who prepared the design plan.

Ralph Thomas is Manager of BCL's Statistical and Mathematical Modeling
Section. He has authored more than 20 publicationc on a wide variety of
mathematical topics and is especially interested in poiicy issues related to
education, psychology, and management. This interest has led to participation
in a number of large-scale social experiments where very large quantities of
data and elaborately related variables must be analyzed. Because of his
innovative approach to modeling and analysis, he was recently awarded a citation
by NASA. His tecinique was commended for its unusual blend of empirical methods,
statistical methods, and analysis of physical constraints.

Patricia Brown is Senior Researcher in the Communication Research
Laboratory. She has worked closely with Mr. Tressel in both management and
technical investigation of a variety of projects. She is a recognized expert
in information systems analysis, design, operation, and documentation, with
more than 20 years' experience in sy&t.iis and survey design, project management,
and educational materials devg}oﬁment.




PROJECT
DIRECTOR

G. W. Tressel
EDUCATION TECHNOLOGY
ADVISOR/LIAISON U PR ——

EXTERNAL ADVISORS

J.H.C. Dysinger, GE
R. M. Morgan, FSU

C. Vest DEPUTY

DIRECTZR

P. Fisher

PRIMARY AREAS OF RESPONSIBILITY

FIELD ANALYSIS AND DOCUMENTATION
STUDIES PREDICTION *
P. L. Brown
G. W. Tressel R. Thomas
MANAGEMENT & EXTERNAL MEN REPORT 1
INFLUENCE COMPONENT
R. Cote Background - J. Suchy
G. W. Tressel Monthlies - P. Brown
UTILIZATION COMPONENT MACHINES REPORT 3
S. Lichtenstein C. Kushner C. Kushner
HARDWARE COMPONENT MATERIALS SUPPLEMENTARY
] PUBLICATIONS
W. Westbrook G. Jenis J. Suchy
SOF TWARE CNMPONENT MONEY FINAL REPORTS
J. Suchy R. Pesut P. Brown

* Includes monthly Report 2

FIGURE 3.

PROJECT ORGANTZATION




-36-

Miss Brown recently designed the U.S. Army's audio-visual management
reporting system and was personally responsible for the design and implementation
of a system to assess the effectiveness of the Air Force activitic% in Southeast
Asia. She wrote the National Science Foundation's position paper on information
systems for the Stockholm Human Environment Conference and for three years
served as Chairman of the National Security Industrial Association's (NSIA) task
force on user studies. i

i

Supporting these three principal investigators will be a core group
drawn from BCL and Development Associates, Inc. (the same subcontractor firm
associated with us in Phase II). Because the three areas are so intimately
related, the principal investigators and the core group will be working together
on all of them. To ensure that major factors in each are adequately considered,
however, we have assigned specific surveillance responsibilities to the core
group, as shown in Figure 3. These are responsibilities, not restrictions to
perform only in these areas . . . or to be the only performer. This core group
will be assisted as necessary by other staff members from Battelle-Columbus and
Development Associates. Biographical sketches of team members and representative

potential assistants are given in a separate volume, Part B: Statement of
Qualifications.

Throughout the program, Mr. Tressel and the project team will work
closely with Dr. Vest, wnose advice and counsel have proved invaluable in
planning this study as well as on prcvious projects such as the telecommuni-
cation policy study. Dr. Vest's prior involvement with the Brazilian satellite
experiment and his sta*ure as one of the country's foremost educational
technology experts ure ideal background for his role as advisor and Washington-
based 1iaison with NIE. He is the Vice Chairman of the NSIA Committee on
Educational Technology and served on the planning committee of the first
National Conference on the Application of Computers to Training as well as
chairing several subsequent conferences on computer-aided training and educational
technology.
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To add a broader perspective and avoid the pitfalls of "closed
group" discussions, we will call upon the advice and ccunsel of eminently
qualified consultants in the eductional technology and satellite application
areas. Their long experience in the field will be most helpful in antici-
pating future trends and key issues in comparing alternative systems.

Work Plan and Schedule ;

For technical management purposes we have divided the project effort
into three primary task areas, scheduled as shown in Figure 4.

o Task 1. Field Studies
e Task 2. Analysis and Prediction

e Task 3. Documentation

Task 1. Field Studies

As we indicated in our proposal for Phase II, and as we reiterate
now after our whirlwind visits to the three regions, no amount of documentation
review or briefing can substitute for familiarity with the ESCD regional
project personnel and detailed first-hand understanding of their plans and
problems. Such insight can only develop through visits and dialogue with
as much of the cast of characters as possible.

Our predictive analysis approach necessitates monthly visits to
each region during the demonstration period. We are well aware that such
"yisitations” can place an unconscionable drain on the working hours of the
place visited, and consequently we have structured our approach around
certain basic ground rules that will minimize such problems. Through this
approach we expect to develop and maintain a friendly rapport . . . a
periodic visitor whose presence is welcomed rather than suffered.

Team Size - No more than a 4-man team.
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Team Composition - A team leader, representing the Management and
External Influence Component. (George Tressel
and Ralph Thomas will alternate in tis role.)

An information-gathering support staff, representing
the other three components--Utilization, Hard-
ware, and Software. (Whether or not three
different people visit will depend on the
volume and nature of the information needed.)

Team Contacts - Each team member will have previously arranged
appointments with those individuals on the
project whom they need to see. Team members
will not be underfoot except at appointed
times.

Whenever possible, we will arrange an after-hours
meal conference to meet collectively with the
regional staff.

The team leader may also be meeting with appropriate
nonparticipants in the community.

Other procedures to insure maintaining our role of observers will
be developed in cooperation with each of the regional staffs. We do not
believe this will be difficult. In correspondence and conversations we have
informed the regional managers of both our general philosophy and the details
of our plan as presented in the previous technical discussion. In every case
the response has been most encouraging, and there is no question of our
ability to carry out this role. Our' friendly interest in their problems
and progress is already established, and we enjoy a mutual respect and
confidence that can only develop between peers with common interests and
problems.

The approach to information collection .nat will be used in the
field studies is described in Appendix B. For the first few visits, the
primary role of this team is to establish the mechanisms for timely data/
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information transfer from the regional teams and from other local sources.
After this initial start-up period the field study group will assist as
appropriate in this transfer and interview participants and nonparticipants
as required. In addition to the monthly trips during the demonstration
period, the field study group will make at least three trips to the regions
after the demonstration.

Task 2. Analysis and Prediction

Because this task is the core of our plan, it has already been
described substantially elsewhere in this proposal. The monthly confidential
predictions (Report 2) are a responsibility of this task.

A substantial portion of this activity will involve computer
manipulation of data and detailed analyses of the results. ''. anticipate
that during the demonstration period this task will require not only in-
depth ana]yses\by key staff but also a number of all-day sessions each mon.h
with the entire core group to formulate predictions, discuss discrepancies,
and plan inquiries.

Task 3. Documentation

This task concentrates on the products to be delivered to NIE, but
it will also be concerned with formatting and systematizing, insofar as
practicable, the information recording and flow from Tasks 1 and 2.

The technical report deliverables on this project have already been
defined. A tentative submission schedule is shown in Figure 4. The major
descriptive reports:

Report 1 - Background Summary

Report 2 - Final Descriptive Summary

Report 3 - Alternative Systems Report

will each be provided in draft form approximately 3 months before the final
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version is scheduled, allowing 2 months for NIE and regional review and
feedback, and 1 month for subsequent revision.

The schedule of Supplementary Publications (Concept Papers) is
indicative only, since the actual number to be prepared and their nature will
not be confirmed until after contract award. As stated in the technical
discussion, we expect to rough draft these during the demonstration period,
then following the demonstration, collaborate with appropriate ESCD i
participants to revise and submit for open literature publication (subject
to NIE release).

In addition to the technical documentation described, each month
the NIE will receive from BCL's Project Accounting Office a fiscal report
(Statement of Cost) providing a breakdown of actual project expenditures diuring
the previous month.
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DESIGN AND EVALUATION
OF LARGE-SCALE SOCIAL EXPERIMENTS

In virtualiy all past and current social large-scale experiments,
the data obtained do not permit objective analyses leading to valid inferences
concerning the initially stated objectives of the experiment. This difficulty
is frequently attributed to poor experimental design (lack of control groups,
lack of randomization, etc.), poor implementation (lack of suitable training,
deteriorations during the experiment, etc.), and poor analyses (especially
with respect to the models used, regression artifacts, Hawthorne effects, etc.).

In our view, most of these difficulties are the result of misquided
attempts to apply the "scientific method" of the hard sciences to social
"experiments". Where homogeneous "materials" can be identified and carefully
structured into treatment and control groups, and isolated from extraneous
influences long enough, then the word "experiment" has its classical meaning.
People are not representable as homogeneous groups, because "matching" can
never be achieved on all important attributes.

Not only that, but the basic statistical concept of "population"
appears to be threatened, and not applicable to the analysis of social
"experiments”. For it is a fact of mathematical statistics that for a normal
population, an increase in the sample size, n, will result in a decrease in
the standard error of the mean by a factor 1/ n. This useful theory is
simply not applicable to large-scale social experimentation, where increases
in sample sizes merely serve to introduce new "populations”. Said another
wiy, large-scale social experiments really involve "collections of populations",
and increasing the size of the sample only increases the size of the collection.
Instead of increased precision, one simply increases heterogenei:y, and
decreases the possibility of making any "overall" conclusions, or general-
izations.




A-2

We are thus confronted with a virtual "breakdown" of conventional
scientific method and conventional statistical methcds applied to large-
scale social experiments. At the same time there is increasing evidence
that our society is becoming an "experimenting society", eager to harness
technology to social goals. Certainly such experimentation represents
needed expiorations of possible solutions to social problems. Such explora-
tion is very costly, however, and unfortunately all too often generates mis-
leading or incorrect information, especially when well-intentioned, but in-
appropriate, attempts are made to "analyze" social explorations using con-
cepts borrowed from the hard sciences. -

In view of these well-documented difficulties, Battelle has
developed and applied more fundamental analysis procedures that are capable
of yielding scientifically valid re Jlts:

Measure, Relate, Predict, and Verify (Mister PV)

The “"core" of scientific validity involves four processes. In
general, quantitative measurements must be made on several different vari-
ables; these measurements must then be quantitatively related by graphical,
statistical, or mathematical methods. Then, based on previously obtained
experience and results, predictions must be made for the results expected
at future times or under conditions different from those in current use.
Finally, verifications of the predictions constitute the primary evidence
of scientific validity.

Battelle calls this procedure the "measure, relate, predict, and
verify" approach, or the Mister PV approach to scientific validity. The
Mister PV approach takes the emphasis off of tangential design concepts,
such as control groups, randomization, and normality, and instead places
emphasis on prediction and verification. The simplicity of this rudimentary
approach makes it possible to obtain scientific validity in complex and so-
called "unstructured" social experiments. Whenever repeated predictions are
consistently and routinely verified, within specified tolerances, then
scientific validity has been achieved, whether the "treatment group" consists
of a single individual or an entire society.
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Despite the apparent simplicity of this approach, most large-
scale social experimenters do not undertake repeated, explicit, documented
predictions of the results they expect to obtain on the following hour,
day, week, etc., during the course of an experiment. By failing to require
this, conventional experimental designs frequently fail to yield convincing
results.

To the practical person, repeated successful predictions consti-
tute the most convincing evidence that "understanding" really exists.
Since a government agency or an entrepreneur may consider making a huge
expenditure depending on the outcome of a large-scale social experiment,
it is remarkable that the "show me" kind of dynamic prediction and verifi-
cation process required to justify such expenditures is virtually absent
from conventionally conducted social experiments.

A General Description
of the Design Approach

To apply this dynamic predictive-verification approach to the
design of large-scale social experiments, it is necessary that the design
include detailed answers to the following questions:

What variables are to be measured?

]

o How are these variables to be measured?

o How frequently are the variables to be measured?

e How are the dependent and independent variables
to be quantitatively related?

o How will the quantitative relations be used to make
predictions during the course of the experiment?

o How will the predictiors be recorded to assure that
they are, in fact, predictions?

o How frequently will the predictions be made?

» How frequently will the predictions be verified?

¢ What criteria will be used to decide whether a pre-

diction has been verified?

It is doubtful that good predictions can be made at the outset of
the experiment. If the early predictions are poor, the predictive relations




among the variables would then be reexamined and modified to yield improved
predictions for the next stage of the experiment. Ideally, continued iter-
ation during the experiment would yield continued upgrading and improvement
in the quantitative relations. Ultimately, good predictions would be
repeatedly and consistently made.

In this design approach it is clear that the "number of predic-
tions made" is more fundamental to the design of the experiment than the
more customary "number of individuals in the group", or sample size. It
is also clear ihat the design is allowed to "evolve" over time. Variables
found to be unimportant or too "noisy" for predictive purposes may be
dropped from further measurement. Evan the quantitative methods used for
generating predictions may change as more data and more experience are
gained. In fact, in Battelle's experienze, the quantitative relations
would be expected to begin with very primitive graphically based predictions
with essentially no statistical or conceptual valiuity. This is the
Empirical Stage of the evaluation. However, as more data are gathered and
analyzed, and as more predictions are made, it would be expected that cer-
tain statistical reqularities in the predictive-verification trials would
become apparent. At this stage the use of regression or other statistical
models is appropriate. This stage of evaluation is the Statistical Stage.
If continued gathering and analysis of data suggests relations among
"concepts", rather than simple numerical magnitudes, then the final Con-
ceptual Stage of the evaluation is reached.

Thus the quantitative analyses are expected to begin with the
Empirical Stage end would, ideally, terminate in the Conceptual Stage where
quantitative predictions could be consistently generated and fully explained
in cause-and-effect terms, rather than as simple statistical correlations or
graphical plots.

It should be noted that this approach does not escape the usual
problem of "generalizing" from the existing data to results that might be
obtained if the experiment were made with different individuals in a differ-
ent region, etc. ilo experimental design escapes this problem. However, the
problem of generalization is, itself, a prediction problem. The "learning"




experiences obtained during the successive attempts at prediction wc4ld
be expected to provide good insights for generalizations. Such generali-

zations would, of course, be made when possible at the conclusion of the
experiment.
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APPENDIX B

DATA COLLECTION AND ANALYSIS

We have set interpretive geals that demand an ability to

collect, combine, and analyze ai unusual range of informaticn. Some of
it will be "hard" data, in either raw or partially interpreted form.
Other material will be qualitative, a narrative combination of anecdcte,
assessment, and interpretation. In all cases; we must constantly assess
the quality as well as the meaning of the information. Both our collec-
ticn techniques and our analytical approach have been chosen to provide

a means of weighing this quality while allowing flexibility of input.

As a result, much of the procedure serves to provide a contirual interro-
gation of the system and a check on the depth and quality of vur infor-
mation. The raw material can be generally described in terms of "numbers"
versus “"narrative".

Quantifiable Information. This material will be targely obtained

from the regional orcanizations. We propose to compensate them appropri-

ately for the obvious effort, costs, and inconvenier~e involved in supply-
ing materials as they are gathered. Clearly, for our analytical routines

it is necessary to ensure a minimum time lag for data receipt, and we will
establish 2 procedure with the regional groups so that this may be accom-

plished.

Qur project staff will visit the sites at least once each month,
and piceedures will be geaved to this schedule. We will adapt as completely
as possible to the formats and routines that the regions have alr-eady esta-
blished, and, in keepin¢ with cur philos hy of nonintrusion we will both
minimize the amount of effort called for .nd the extent to which they need
be concerned with our activity. The types of quantifiable information to be
collected can be categorized as:

o Target population exposure and response
e Equipment performance




e Materials delivery
e Costs
e Staffi:g

Qualitative and Indicative Information. This type of information
will be gathered largely through a program ot systematic, minimally struc-
tured interviews. Each site will be visited at least once each month to
discuss the progress achieved, the experiences gathered, and the partici-
pants' interpretation and opinion;. These interviews will follow the gen-
eral content outline of Report 1 »ut also will serve to probe the reasons
for discrepancies between our predictions and actual events. The interviews

will be planned so as to provids a range of c inions in the three categories
of interest--planners, implementers, and others. At the same time, a variety
of related materials such as newspaper editorials, comments in school bulle-
tins, etc., will be collected to supplement and/or corrobordte this narrative
input.

During most of the project this interview activity will be con-
ducted by various members of our staff, as quietly and unobtrusively as
pcssible.  The procedures will be arranged in cooperation with the regional
staffs at the beginning of the program so as to assure their understanding
of our intent and their cooperation with our approack. At the outset of the
prcject, however, we will conduct all such activities in parallel by more
than one staff member ... subsequently checking our individual reports
agair t each other so as to assure that our interview results are compatible
and our reporting techniques are consistent.

We have already begun this exercise during the course of the pre-
liminary site visits ... drawing individual observations and assessments;
then comparing these individual interpretations. We have found an extremely
encouraging consistency, qualified only by the.desirability of matching the
observer's background with the su:ject area. Fortunately, we bring to bear
both a broad and relevant variety of prior experience and subsiaitial skill.
The project staff from both Battelle and Development Associates has been
hand-picked for their insight and problem-solving ability, a choice which is
reflected in our deviatior from perfunctory (and, for this assessment,
inapplicable) measurement and analysis.




At the same time, both oraanizations have current projects in all
three areas. As a result, we have excellent and established "listening
posts" as well as rapport with the local populations and customs. This
empathy and rapport with both the communities and the regional project
staffs are critical to our expectation that we can collect such a range of
substantive information.

In our visits to the three regional centers we have felt a genu-
ine warmth and sympathetic understanding toward their goals and difficulties.
We believe that the feeling has been shared and that we will be recognized
as peers and comrades ... who desire neither to glorify nor villify, but
rather to record their hard-won progress.

Despite the appropriate academic background and qualifications,
our staff is basically pragmatic. We have lived in the classroom, struggled
with the problems of educational film and television, and wallowed in the
real-world problems of socié] experiment. We are actively involved in related
policy experiments and deeply immersed in similar technical problems. We
speak the languages of television, education, psychology, and assessment
because these are our problems and careers as well. And for the same reason
we will enjoy the confidence of the regional staffs.

The problems of analyzing such varied information and seeking valid
interpretations are difficult indeed. Consequently, much assessment of such
large-scale social experiments avoids the true issues of policy and instead
concentrates a barrage of statistical effort on restricted and questionable
targets. Critical insight into the key issues of such ambitious undertakings
is usually reserved for the period after the conclusion of the project. At
this point, any analysis is retrospective at best ... beyond the pale of fur-
ther testing or verification and a subject for endless debate. Looking back-
ward, with only limited information, at bliand and questionable statistics ...
and without the ability to probe further ... such "analysis" can be better
described as racionalizing. A principal virtue of the predictive analysis
system is the fact that it will both test our insight into available data
and trigger a variety of salient questions to be explored while the system
is still operational. It is because of this evolutionary characteristic
that we expect to generate a deeper level of information and understanding
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than would be possible by purely retrospective analysis. Each discrepancy
between prediction and fact may pose a new question, and the end result of
this iterative analysis and information-gathering procedure should be a
far more valid and useful picture than would otherwise appear.

Fortunately, we are also among the pioneers who are exploring
the application of the AID program to such difficult issues. It is our
experience that these techniques can expose provocative relationships be-
tween tenuous and diverse input and output variablcs. But perhaps more
important, the program has often proved equally powerful in identifying
a lack of relationship or an inadequacy of the measurement technique.

Where assessment and opinion are involved, the initial informa-
tion is of great questjon--"big and small", "better or worse", "acceptance
and rejection" mean different things to different people. It is, of course,
for this reason that we choose to make such judgments with a controlled
staff group whose semantics can be standardized. But more important still,
techniques like the AID program can provide some concrete indication of
relevance to real events.

We do not at this juncture propose the details of our analytical
activities. We have chosen the term "exploration" advisedly, and our approach
must be sufficiently flexible to follow the real course of events. Howéver,
the jeneral resu’ts from our analyses may be anticipated somewhat. It may be
expected, for example, that an initial debugging period, of possibly a month,
will occur at the outset of the operational phase. The data obtained in this
period on output variables and attitudes are not likely to be useful for mak-
ing predictions. However, they may help indicate when the debugging period
may be considered as ended and a steady-state period considered to have begun.
The best predictions and trends in output measures and attitudes are likely to
occur in the steady-state period. The data obtained in this period are
expected to be of the most importance. A final "close-out" period, of possibly
a month, may cause the data near the termination date to ve unreliable because
of problems created by closing down the demonstration.

After the termination of the demonstration program, Battelle pro-
poses to make summarizing analyses of all of the data obtained during the




program. Particular emphasis will be placed on all of the data obtained
during the steady-state period. Extrapolations of trends and attitudes
during this period may yield the best predictions of what would be expected
if the program had continued indefinitely.

SUMMARY

Battelle asserts that no one truly understands social processes,
especially exploratory social processes. We believe that part of the
failure derives from the fact that neither individuals nor institutions
typically exhibit the self-discipline required to document and verify their
insights. We believe that a useful device for attacking this problem con-
sists of the simple requirement that predictions be made of future outcomes
of social processes. If the predictions are correct an understanding is
demonstrated; if the predictions are not correct, there is something to be
learned. Either way, the “exercise" of prediction is beneficial. If
successful, we believe that this "predictive analysis" innovation will
establish a new standard for the scientific study of social processes.
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POTENTIAL CONCEPT PAPERS

). Towards 1 Definition of "Successful" Social Experimentation: The

ATS-F Experience

This concept paper would explore the possibility that a social
experiment may be declared "successful” if the nlanners, implementers,
and target groups believe that the experiment should be continued indefi-
nitely, provided the cost is gradually transferred to the target group.

2. On Defining a Suitable Role for Federal Agencies in the Implementation
and Evaluation of Large-Scale Social Experiments: The ATS-F Expertience

This concept paper would explore the idea that a proper role for
NIE, for example, would consist of funding exploratory programs involving
the widest possible variety of alternative large-scale educational systems.
As long as our society consists of widely diverse cultural groups, no
single educational system is likely to be "optimal"; yet practical experi-
ence must be gained if the potential benefits of differing educational
systems are to be conclusively identified.

3. Are Rights of Target Populations I. ally Defined and Protected in
Large-Scale Social Experiments?: The ATS-F Experience

This paper would explore the possibilities that the rights of
target populations are not legally defined and protected in large-scale
social experiments. In the ATS-F experience unique cultural groups are
to be exposed to varying degrees of "technological intrusion". On the
one hand it may be argued that, in the long run, every "corner" of our
society will be immersed in technology. If it will happen eventually,
why not maximize its rate of occurrence? At the opposite extreme, it may
be argued that the existing unique isolated cultural groups must be pre-
served, so that technological intrusion should not be permitted. Carried
to its logical extreme, this approach would result in the creation of human
zoos protected from technological intrusion for the benefit of future
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historians and anthropologists. The "proper" rate of technological intrusion
probably lies between these two extremes. 1f so, how is an appropriate rate
to be determined?; what role will the target population have?; how can the
rights of the target population be determined and enforced?

4. A Method for Social Self-Discipline: Can Society Monitor and
Learn From Its Own Behavior?

This paper would be concerned with the monitoring systems and the
associated predictive mechanism proposed for trial use by Battelle during
the ATS-F demonstration. It is anticipated that the proposed procedure will,
in fact, yield the following benefits:

(1) Frequent periodic predictions, with attempted verifications,
will approxihate an "immediate response" situation, providing
a rapid and improved method for the social system to "learn"
its own characteristics.

(2) For those behavioral characteristics that are found to be
predictable, for practical purposes an "understanding" of
the system behavior is thereby demonstrated.

(3) For those characteristics that are found to be unpredictable,
two alternatives follow: (a) by detecting the discre-
pancy early, it is much more likely that the cause of the
discrepancy can be identified, and possibly corrected for,
in future predictions; (b) if repeated predictive failures
occur, it may be concluded that the corresponding character-
istic simply cannot be predicted, and the characteristic
should be treated as random in future designs and plans.

(4) The underlying principie consists of the possibility that
some social characteristics are predictable and some are
not. The identifications of which are and which are not
can only be accomplished by a documented procedure of making
predictions and attempting to verify them at frequent
periodic intervals.




(5) The primary difficulty with current practice is seen to be
due to the fact that "data are perishable". No one Tlikes
to analyze "old" data; it is impossible to find out what
"old" numbers or statements really meant at the time they
were recorded. In contrast, it is usually possible to find
out what recently recorded data mean; and the recorded data,
together with their meaning, can be used to make valid

extrapolations to a future time period.

(6) If these assertions are true, the lack of understanding of
social systems, and the very need for <ncial experimentation,
may be largely due to the fact that the social self-
discipline required for making documented predictions has not
been advocated and given a fair trial.

5. When Should Federally Funded Social Experiments Be Terminated?

This paper will explore several concepts. It may be argued that
there are several areas in which the Federal government will be funding pro-
grams forever. These include, for example, Welfare and Disabled Veterans.
1t is not clear, however, whether the Federal government should be in the
"education business" forever. One possible mechanism for imposing a limita-
tion on the duration of a federally funded social experiment is the following.
Before approving a funded program the government could require a prediction
on the part of the contractors as to when non-Federal funds would be available
for continued support. Frequent, periodic updating of these predictions,
together with the supporting basis for the predictions, should be required.
The documented inability to make valid predictions of the timing of non-
Federal support may then serve as a basis for terminating support.

6. Is Education, Without an Intense Technological Exposure, an

Educational Handicap?

It is apparent that our society is becoming immersed in technology.
The proliferation of communication and computer networks suggests that the
question of the "impact of technology on education" is improper. Technology
is becoming part of the "environment". A student who does not have "hands-on"




experience with advanced communication and computer eqiuipment may be, to
some extent, uneducated. It may be argued that if he is uncomfortable in
the technological world, and is not capable of using the technology net-
works to increase his own capabilities and satisfactions in life, then
some kind of failure in his educational background has occurred. This
paper will develop this theme.
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APPENDIX D

TARGET POPULATIONS AND THE "ASSESSMENT" PROCESS

In this, as in any substantial exploration, the effects of the
experiment itself cannot be ignored. The project must inevitably cause
a significant change in the cultural and social, as well as educational,
milieu, and once mounted, its effect can never truly be withdrawn. This

and many related philosophical issues must be addressed in the course of
this project.

In the meantime, one must approach such intrusion with great
respect and care. The ESCD exploration has already injected a substantial
increase in technology as well as instituted changes in the roles of
teachers and in the organization of school compor.:nts. The assessment
teams of each region are keenly aware of this intrusion. In each case
they have indicated a serious concern for the effect of additional observers,
and a hesitancy lest the observers "outnumber" the target population or enter
the scene without regard for any effects on the experimental outcome.

We at Battelle thoroughly agree with this concern and are particu-
larly sensitive to ne problems that will be engendered if it is ignored or
circumvented. We propose that there be essentially no direct contact between
our staff and the immediate, regional target populations. The presence of
one assessment team is a necessary evil; the presence of a second would be
inexcusable. This is more than a question of Hawthorne effect, or even of
empathy with the target population (not to mention logistics); it is a ques-
tion of maintaining the valid and appropriate role of Battelle a' a neutral
observer.

We have indicated previously that it is our goal to provide a
neutral oveiview of the program, and we have no interest in measuring its
"success or failure" (in our opinion these terms are meaningless) but rather
in collecting and interpreting the experience for future planners. This
role of neutral observer cannot be exercised by the participants who are




deeply concerned with nlanning, funding, controlling, and implementing the
experiment, "tuning" its activities from day to day to achieve maximum
impact within the time and resources available.

On the other hand, this is the only "assessment" role which can-
not better be fulfilled by the participants themselves. And it ic for this
reason that we believe contact with the target populaticn is the proper
domain of the regional project teams alone. We suggest that the ESCD has
already experienced the effect of such confusion of sponsor-implementer-
evaluator roles, and the result has been a significant stress within the
program.

We are sure th.t direct contact with the population is not only
undesirable, it is also unnecessary. The future planner considering alter-
native delivery systems will seek a mature evaluation of the experience,
not a detailed measurement of the materials transmitted. Some kinds of
material must be delivered ir this exploration, and their variety of intent
and character contribute to our understanding of potential applications.
But for this ourpose, detailed evaluation of individual programs is, to a
large extent, irrelevant, and the highly qualified and professional regional
assessment teams are more than competent tc provide the answers to such
questions as may arise. They are also beth dedicated to their task and
sensitive to its magnitude, and additional presence in the field would be
a totally misguided multipiication.

As the representatives of a future planner we will have far more
interest in the secondary impact engendered by the simple presence of such
awesome new technology, ... interest in the debating process within the
comnunity--the pros and cons and "conventional wisdom” of those at some
moderate distance from the classroom.

We are ideally situated to receive and interpret such messages.
Both Battelle ind Development Associates have current activities in all
three regions, and, in this sense, we already have a network that can
furnish feedback regarding local attitudes and discussions. The association
between Battelle and Development Associates was established especially to
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explore this potential, and we believe that it will provide more and better
insight than direct and heavy handed attempts at "measurement" by outsiders.

Firally, the presence of "outside" measurement teams could itself
stimulate an unfortunate reaction. A tightly knit rural ethnic population,
already the subject of probing and exploration, will stand only so much
examination and testing before it turns on the outsider. The margin of
balance hetween friendly acceptance of "improved education" and bristling
rejection of "outside interference™ is not as great as one might wish.

It is only through sensitivity to such problems that we expect to
avoid them. We consider that isolation from direct activity with the target
nopulation is & minimal and acceptable step in this direction.

-




