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EXECUTIVE SUMMARY 

The purpose of this paper is to present a preliminary assessment of 
methods which are appropriate to initiate student participation in the dis
cussion of a Satellite Power System (SPS). Often considered as an element 
of a broader citizen participation effort, this assessment of student partici
pation focuses on those methods which can be incorporated into the campus en
vironment and the on-going learning experience. For the purposes of this paper, 
we have considered "students" to be those who are pursuing an education at two 
and four-year post-secondary institutions. 

The review of the literature and related materials was centered on in
fonnation and ideas from those engaged in day-to-day delivery of student ser
vices and programs. This search revealed that, while many practitioners are 
convinced that the need to promote student participation programs in societal 
issues is great, in-depth research on how to realize this objective is lacking. 
The current re-evaluation of the concept of general education, launched by the 
academic community, presents an opportunity to up-grade consideration of how to 
make student participation activities more effective. 

Before examining an analysis of specific methods, the paper suggests eight 
criteria to help evaluate functions of the methods. These criteria recognize 
the diversity of the student population, their transient nature, and the neces
sity to provide opportunities geared to meet different interests and situations. 

The discussion of individual methods for student participation includes 
a description of the technique, followed by comments on its enhancing and limit
ing factors, references to situations where the method has been demonstrated, 
and a brief consideration of cost factors. The paper describes seventeen methods. 

Before decisions can be made on the methods which deserve closer examina
tion, important questions must be answered concerning the nature of student par
ticipation desired by DOE. The extent of involvement by students, DOE's capacity 
to manage the participation, how DOE intends to utilize student input, how much 
funding will be available, the level of interface with other federal education 
offices, and elements of planning and timing, must all be considered when deter
mining appropriite methods to initiate a student participation program. 

The paper concludes with two categories of recommendations. The first 
category outlines fourteen reconmendations addressing specific activities re
lated to student participation in the discussion of SPS. The second category 
outlines three recommendations pertaining to student participation activities 
in general. 
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I. INTRODUCTION 

A. BACKGROUND 

The Department of Energy {DOE) and the National Aeronautics and 

Space Administration (NASA) are currently engaged in a joint concept develop

ment and evaluation program to reach, by the end of 1980, an initial under

standing of the technical feasibility, economic practicality and social and 

environmental acceptability of the Satellite Power System (SPS)* concept.l 

The concept of SPS is designed to capture solar energy with a satel

lite(s) in geosynchronous orbit and convert it to electric energy by photo

voltaics (solar cells). This energy, in turn, would be converted to radio

frequency energy and beamed to Earth in a focused beam aimed at a ground 

receiving antenna (rectenna), where it would be reconverted to electricity for 

distribution in a utility grid. Each rectenna will provide 5000 megawatts 

(5 gigawatts) of electrical power to the grid. 

The evaluation program by DOE/NASA includes four functional study areas: 

systems definition; evaluation of envirol'ITlental, health, and safety factors; 

related socioeconomic issues; and comparative assessment of alternative systems. 

The PRC Energy Analysis Company, a division of the Planning Research 

Company, has been contracted to coordinate the study of the socioeconomic 

components of the SPS evaluation. These components include: an assessment of 

necessary resources; land use studies; federal involvement; regulatory impacts; 

international agreements; organizational structures; military implications; 

utility integration; industrial and population relocation; centralization/ 

decentralization; public acceptance; and as a corollary to public acceptance, 

an assessment of student participation methods. 

* In much of the literature on this topic, SPS is also an abbreviation for 
Solar Power Satellite. 
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The Forum for the Advancement of Students in Science and Technology, Inc. 

(FASST) has been designated by PRC to investigate that portion of the 

socioeconomic study addressing methods to significantly involve students in 

an on-going discussion of issues related to SPS. 

B. OBJECTIVES AND TASKS 

The objective assigned to this paper is to assess various methods and 

procedures that might prove suitable to involve students in the discussion 

of SPS issues. 

To accomplish the above objective, the Forum was assigned the follow

ing tasks. 

Task 1: Survey and identify potential methods that can be utilized 
to canmunicate information to the college conmunity regard
ing the concept and implications of a satellite power system. 

Task 2: Investigate methods of conflict management that can
2

be 
applied in the dissemination of information on SPS. 

As the study progressed, it became apparent to the Forum and the study 

sponsors that not only should the paper describe methods to conmunicate 

information to the college student conmunity, but an attempt to gain student 

feedback regarding the information, should also be made. Therefore Task 1 

was expanded to include the identification of methods for students to provide 

feedback of their ideas, opinions, and concerns regarding SPS issues. 

C. METHODOLOGY 

To achieve the set objectives and carry out the indicated tasks, this 

paper (in accordance with the required format) will include: 

0 A survey of relevant literature and related \t«lrk; 

0 An analysis and evaluation of relevant findings; 
0 A determination of key issues and general observations; 
0 Reconmendations for further study; and a 
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0 Bibliography and an Appendix. 

The study was conducted from July l through October l, 1978. The 

study agreement stipulated that the Forum would submit to PRC: monthly 

progress reports {due by the 10th of the following month); a draft "White 

Paper" for peer review {due on September l); a final White Paper (due 

October 17); and an oral presentation on the findings to be made at a 

Societal Assessment Review of the SPS concept (on October 27). 

D. ASSUMPTIONS AND GROUND RULES 

As one reviews the findings and reconmendations presented in this 

paper, the authors \\Ould like to state certain biases, assumptions, and 

ground rules that guided the study: 

l. Student participation in the SPS discussion is appropriate 

because of the generally accepted proposition that in a free 

society, all those affected by a societal policy have a right 

to a voice in its formation; 

2. Our discussion of student participation will concentrate on 

activities that are unique to the campus environment and 

resources rather than the broader discussion of citizen 

participation activities; 

3. The motivation of the SPS Project Office to include student 

participation is to develop effective educational programs 

and is not an attenpt to manipulate student beliefs, attitudes, 

or actions toward a predetermined goal or set of goals; 

4. For the purposes of this study, we have adopted the following 

definition of education -- the presentation of various dimen

sions of an issue to include the grounds for doubting as well 
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as the grounds for believing statements, advantages and dis

advantages. This process aims to induce students to collect 

and evaluate evidence for themselves and to assist students 

in learning the techniques for doing so. 3 

5. The SPS Project Office instructed those involved in the various 

components of the study not to take a position concerning SPS 

as an energy resource. We neither oppose their construction 

nor support the construction of SPS as a matter of principle. 

As an organization, the Forum follows a similar policy for all 

science ·issues we discuss; and, 

6. For the purposes of this study, we have considered "students" 

as those who are pursuing an education at 2 and 4 year post

secondary institutions. 

The infonnation and findings presented in this paper will be used as 

a base for on-going doct111entation of student participation methods. While 

the paper addresses participation methods around the topic of a Satellite 

Power System, it is our intention to continue to refine our ideas and recom

mendations to be applied to the discussion of other science and technology 

issues. We, therefore, invite c0111T1ents and suggestions from the reader as 

contributions to the improvement of student participation efforts. 

For additional infonnation regarding the findings of this paper, 

please contact: 

Alan Ladwig/Project Director 
Leonard David/Principa~ Investigator 
Forllll for the Advancement of Students 

in Science and Technology, Inc. 
2030 M Street, N.W., Suite 402 
washington, D .c. 20036 

4 

202/466-3860 



For additional infonnation on the overall socioeconomic portion of 

the SPS study, please contact: 

Charles Bloomquist 
PRC Systems Sciences Company 
10960 Wilshire Boulevard, Suite 2340 
Los Angeles, California 90024 213/477-8278 

For additional information on the overall SPS study being conducted 

by the Department of Energy, please contact: 

Fred Koananoff 
Director, SPS Project Office 
Office of Energy Research 
Department of Energy 
Washington, D.C. 20416 202/376-9275 
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II. SURVEY OF RELEVANT LITERATURE AND RELATED WORK 

A. CATEGORIES FOR LITERATURE SURVEY 

In order to provide a base of infonnation relevant to the assigned 

objectives, the fol lowing topic categories were established for the 

literature survey: 

° Citizen Participation Projects 
° Conrnunication Mechanism Projects 
° Conflict Management 
0 Dissemination of Science Information 
0 Energy Education/Awareness Programs 
0 Ethics and Values in Science 
0 Public Understanding of Science 
0 Net\'«>rks to Reach Student Community 
0 Student Programs/Student Involvement 

These general categories served as guidelines for a more specific literature 

search and provided relevant materials to each task. 

Materials for these categories were primarily obtained from interviewing 

individuals associated with organizations or academic departments who had a 

general interestin the area of citizen participation. The infonnation from 

these sources arrived in the fonn of conference proceedings; technical reports; 

surveys; interview notes; professional publications; books; magazine articles; 

films; video tapes; film strips; bibliographies; and computer printouts. 

The Forum's files for this study and the 140+ documents that were col

lected under the above categories are available for use to any individual or 

organization interested in either student involvement in general or SPS in 

particular. 

B. TRENDS OBSERVED IN THE LITERATURE SURVEY 

While the specific infonnation gained fran the literature survey is 

dealt with in the "Analysis and Evaluation 11 section of this paper, there are 
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areas of conmonal1ty in the nature Qf the literature that we believe should 

be noted: 

1. Accompanying the growing awareness of the impact which science 

and technology has on our lives has been the growing demand for 

citizen participation in the decision-making process related to 

these issues. 

Technological issues such as nuclear power, the supersonic transport, 

recombinant DNA molecule research, and solar energy have spawned numerous 

interest groups and ad hoc coalitions who feel they can make a valuable con

tribution to the discussion of these issues, which many feel are too impor

tant to be left to the experts. 

There are, however, others who feel that this increased demand for 

public participation only complicates the process of policy development. 

There is a growing skepticism that government will be able to design a 

participation system that will not impair the whole decision-making process. 

2. The growing anDunt of literature appearing on the topic of citizen 

participation on energy issues tends to focus on the need for this 

input rather than on how it can be done most effectiv~ 

As one professor commented, "Citizen participation on energy issues has 

become the new 'Motherhood' issue." Much of the literature states why 

citizens have a right to be involved in these discussions and the important 

role they have played in matters such as nuclear power and solar energy. What 

appears to be lacking is an in-depth analysis of how to make this participation 

most effective, in view of issues which involve complex social, economic, and 

technological problems. 

3. References to the vast experience of citizen participation in issues 
I 

related to transportation planning, model cities programs, and water 
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resources planning do not often appear in the literature related to 

citizen participation on energy issues. 

Certain divisions of the Department of Transportation and the Department 

of Health, Education, and Welfare have been active in citizen participation 

programs for the past two decades. Those who are now active in the push for 

a greater citizen's role in the energy discussion could discover much from 

what has been learned at the above mentioned agencies. 

This situation may be improved in the years ahead as a result of the 

"First National Conference on Citizen Participation", sponsored by the 

Lincoln Filene Center for Citizenship and Public Affairs at Tufts University. 

Held in Washington, D.C., the conference featured 70 speakers in panel and 

't«>rkshop sessions on a broad range of citizen participation opportunities 

and issues. The 600 participants, representing civic organizations, governnent 

agencies, universities, and consumer groups, shared volumes of information and 

printed material. The conference is scheduled to become an annual event and 

should make a significant contribution towards the exchange of information on 

participation methods and issues. 

4. While there is much being written on citizen participation in 

general, literature on "student" participation is almost non

existent. 

The available literature certainly does not exclude students from the 

participation process, however we have been unable to discover a significant 

amount of material which concentrates on circumstances and opportunities 

unique to the student community. 

There has also been little written in tenns of an evaluation of student 

participation programs. While many of those who are student program practi

tioners are aware of the need for such evaluations to occur, this is an area 

that has not progressed very far in the student community. We believe this 
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is due to the high degree of staff turnover at student organizations, as well 

as to the lack of available funding to conduct efficient program evaluations. 

5. There appears to be a shortage of literature which discusses the 

relationship between educational programs generated off-campus 

and their contribution to a student's traditional learning 

experience. 

Most of our findings and recolTITlendations on how student involvement in 

the SPS discussion can supplement the traditional learning experience are 

based on the results of group meetings and individual interviews. We welcome 

the identification of sources where this area has been treated in a more 

scholarly manner. 

6. Educational programs generated by off-campus organizations do 

not rank on the priority list of government agencies when it 

comes to program or funding support. 

Because of the need to get the 11most program for the tax do 11 ar," 

government agencies such as the National Science Foundation, the Department of 

Energy, the National Aeronautics and Space Administration, and the Office of 

Education, have not given a significant amount of financial support to educa

tional programs proposed by off-campus national student organizations. These 

agencies tend to focus on programs that will reach large and diverse audiences 

through the mass media or through curriculum improvement projects for teachers. 

At this point, this observation is not offered as criticism. It is 

merely mentioned as a reason for the apparent lack of literature that these 

agencies were able to offer to this study. 

7. Generalizations about what constitutes 11 the 11 student opinion 

should be evaluated carefully when discussing science issues 

or, for that matter, other societal issues. 
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The student population is not a monolith which is for or against a 

particular issue, as many oversimplified statements about 11 the 11 college 

conrnunity, or 11 the 11 young would have us believe. The opinions and attitudes 

of college students vary according to the issues under discussion and will 

be influenced by other factors and values than just the presence of the 

individual on campus. 

8. More than one-third of today's college students are 25 or older. 

According to U.S. Census Bureau data, in 1977 about 36% of the college 

student population were at least 25 years old. Five years ago this group 

made up 28% of the campus conrnunity. The upward trend of older students on 

campus will very likely bring about changes in the nature of campus life and 

activities in the years ahead. 
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III. ANALYSIS AND EVALUATION 

A. THE CURRENT STATE OF AFFAIRS 

"Whether it's the best of times or the worst of times, 
it is the only time you•ve got ... We, the older genera
tion, have given you a perfect world, and we don't want 
you to do anything to louse it up. 11 

Art Buchwald 
August, 1978 

In his speech before students at Emerson College, syndicated 

humorist Art Buchwald touched on a key reason why it is appropriate that 

students should participate in the discussion of a long range technological 

issue such as SPS. It is not without cause that some students have 

reservations about the world they will inherit, and therefore claim a right 

to offer their ideas and opinions on the shape of things to come. 

Before presenting an analysis of what mechanisms might be useful to 

gain student participation in the SPS discussion, it seems appropriate to 

describe the current environment which has led to the increased emphasis 

on citizen participation in the decision-making process for energy issues. 

When President Carter proclaimed that the need to create a compre

hensive national energy policy was the moral equivalent to war, many felt 

that a positive step had been taken toward a battle plan to beat the energy 

crisis. Yet, over a year after the President declared this war and submitted 

his National Energy Plan to Congress, we have no comprehensive plan. Not 

only have we no plan, but those charged with the responsibility to approve 

a strategy do not seem to be able ~o agree on what the 11 enemy 11 is. While 

the leaders continue to fight each other, the situation grows worse and the 

public is more confused than ever as to what they should do to act in a 

responsible manner to support the 11 war 11 effort. 

Energy 11 experts 11 are creating a sense of helplessness among the 
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public by sending out a vast amount of conflicting infonnation on the 

energy situation. Some experts tell us that we must concentrate on produc

tion and move forward with continued economic growth, while other experts 

tell us to concentrate on conservation and begin to adopt new life styles 

based on a concept of limited growth. 

Many elements in society have hopes that science will discover some 

new technological 11 fix 11 that will snatch us from the jaws of the crisis, 

which will allow everyone to return to the business of realizing the Ameri

can Dream. Yet, some writers, such as Robert Theobald suggest that "it has 

been our willingness to approve technological fixes for complex problems 

that has led us into our present critical situation. 114 

Thus, the on-going Congressional and Administration confusion on how 

to conduct the battle, the conflicting views of energy experts, and the 

stark realization that there evidently is no technological fix, have all 

caused the public to re-evaluate the traditional political structures and 

their ability to make good decisions for society. Recent citizen surveys, 

such as those by the League of Women Voters, have shown that "skepticism 

and cynicism pervade citizen reaction to governnent. Distrust of politicians 

and government in general and utilities and energy companies continues to 

increase. Credibility is a serious and critical factor in trying to reach 

equitable solutions to energy problems. 11 5 

In addition to the realization that our political structures have 

serious problems in dealing with the energy issues, comes the growing public 

awareness of the impacts of technological developments on society. In a 

study of citizen involvement in the nuclear power controversy, Steven Ebbin 

and Raphael Kasper, of George Washington University's Program of Policy 

Studies in Science and Technology, observed: 
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"Since as a nation, we have become increasingiy dependent upon 
technological development for our economic well being, it is 
inevitable that the impact of technology has become an increas
ingly evident force affecting the everyday life of our citizens 
.•. As a result, public awareness has grown, and has been accom
panied by increased citizen demands for a significant role in 
the decision-making processes which underlje policies and invest
ments, particularly, but not only in the public sector. Decisions 
about the applications of technology often involve considerations 
of human and societal values in which citizens have begun to 
seek a greater voice."6 

This focus on "human and societal values" has injected new language 

and new considerations into the discussion of energy pol icy planning. In 

addition to certain political, economic and scientific factors, policy 

planners must now become familiar with the issues of centralization versus 

decentralization, risk versus benefits, and abundance versus 11 enoughness 11
• 

This emphasis on values results from the awareness of the social and environ-

mental costs that accompany energy systems. 

As the above conditions have set the stage for general citizen parti

cipation in the energy discussion, another series of events has been taking 

place in the college student co111T1unity. 

Throughout the past two years, a lively debate has been occurring 

in the academic community concerning the nature of what constitutes an ade

quate general (liberal) education for students. Should the university regain 

some of the control it delegated to students and faculty during the campus 

revolutions of the early 70's? Should there be renewed emphasis on some 

kind of 11 core 11 curriculum? Do we need to do more to humanize tbe scientists 

and 11 sci entize" the humanist? 

The recent decision by Harvard to establish a core curriculum is 

likely to launch similar re-evaluations at other colleges and universities. 

The outcome of these re-evaluations and the general education debate will 

have a major impact on the types of educational experiences students will 
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have in the future. 

Another relevant factor on the state of affairs for students is the 

contention by many writers that the majority of students are negative and 

pessimistic about current conditions and the future direction of society. 

Sane feel that students just critfcfze conditions without offering alter

natives or without understanding the complexities of certain issues. 

In tracing the causes for these negative feelings among students, 

Ed Cornish, President of the World Future Society, observed: 

"This pessimism stems in large measure from their growing uncer
tainty about their own roles in the future, but pessimism also 
comes from overemphasis on the problems of the world. Many 
teachers feel they have a duty to warn young people about world 
problems, but too much dwelling on problems can result in so much 
pessimism that the young people feel that the effort is useless. 
Gloom is not the best mood for effective action .. .7 

A third factor to take into consideration in setting the stage for 

student participation is to look at the previously mentioned age level of 

today's college students. "More than a third of today's college students 

are 25 or older, according to data from the U.S. Census Bureau. In 1977, 

about 36% of students were at least 25 years old, compared with 28% in the 

older group five years ago". 8 

This upward trend of older students pursuing educational degrees could 

have a substantial impact on the complexion of the campus in the years ahead. 

The increase in the number of older students has particular bearing on the 

consideration of student participation in the discussion of science issues. 

A final consideration to set the stage for student participation 

concerns the large number of foreign students enrolled in U.S. colleges and 

universities. According to a survey conducted by the Institute of Interna

tional Education, 203,068 foreign students were enrolled at 2,524 institutions 

in 1976-77. The presence of such a large number of students from.other 
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countries can become a definite asset when discussing an issue with as 

many international implications as SPS. 

With an understanding of conditions that have led to increased 

demands for general citizen participation, as well as an understanding of 

certain campus characteristics, we can now begin to outline criteria that 

will be necessary to involve students in a discussion of the SPS. 

B. CRITERIA TO SELECT STUDENT PARTICIPATION METHODS 

Student participation offers the greatest benefit to all concerned 

when viewed as an educational opportunity to apply classroom theory, resources, 

and learning to the SPS discussion. This view also distinguishes student 

participation from more general citizen participation. 

The diverse needs and interests of students will require that these 

educational opportunities be placed within a flexible structure. Student~, 

themselves, should be involved in developing methods for their participa

tion. They must inform DOE how extensive their participation will be. Do 

they just want to be kept informed of SPS progress or do they want to actively 

participate in technical research throughout the SPS study? Since the answers 

to these questions are likely to differ from one group of students to the 

next, the participation structure must include a variety of methods to meet 

different levels of interest. 

To determine which participation methods will lead to the most mean

ingful educational experiences for students, the authors suggest that DOE 

consider the following criteria as they develop the participation structure. 

1. INCLUDES DISCUSSION OF BROADER ENERGY DISCUSSION 

Many of our current energy problems are a result of our inability to 

educate people to view energy from a holistic perspective. Effective partici

pation methods must involve ways for students to improve their understanding 
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of the concept and implications of SPS in the context of the broader energy 

situation and alternative energy sources. 

2. HIGHLIGHTS INDIVIDUAL EXPERIENCE 

When selecting methods to include in the overall participation 

structure, DOE should look for opportunities which highlight individual, 

active experiences for the student. According to Dartnouth sociology pro

fessor H. Wentworth Eldredge, "modern students appear to learn faster and with 

more enthusiasm if they participate very actively in producing knowledge 

rather than reading about the process. 119 Such an approach will enhance the 

efforts of those students who are seeking in-depth participation opportunities 

and want to have a direct influence in the discussions that will affect their 

way of life in the future. 

3. INVOLVES FACULTY MEMBER PARTICIPATION 

If the SPS discussion is to truly offer students an educational ex

perience, then the faculty must also be involved as a partner in the process. 

Too often, teachers feel that their skills cannot be of use to the student's 

off-campus learning activities which supplement the classroom environment. If 

they did, a rich educational experience would be realized for all concerned. 

As John Dewey noted in EDUCATION AND EXPERIENCE, "Basing education upon personal 

experience may mean more multiple and more intimate contacts between the mature 

and imnature than ever before, and consequently more, rather than less, guidance 

by others. 1110 

4. INCLUDES MULTI-DISC !PLINE OPPORTUNITIES 

The structure for participation must include opportunities available 

to all students regardless of discipline. Many in the academic conmunity be-

1 ieve that our traditional methods of looking at problems through academic dis

ciplines and areas of specialization has complicated our attempts to solve the 
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energy di l errma . 

Effective student participation should include opportunities for 

interdisciplinary work -- that is, to integrate knowledge around a signifi

cant issue such as SPS. Students and faculty from various departments 

could assemble to determine what elements of their disciplines might shed 

light on the SPS theme. In addition, the resources of those outside the 

academic community should be considered: lawyers, government agencies, in-

dustry personnel, and representatives from public interest groups and pro

fessional associations could offer much assistance to the discussions. 11 

5. PROVIDES INCENTIVES FOR STUDENTS TO PARTICIPATE 

No methodology makes sense in the absense of an understanding of why 

students should want to participate in the first place. Simply providing 

opportunity is not adequate to assure that participation will occur. One 

must identify incentives which motivate students to participate in an educa-

tional adventure versus those incentives which motivategeneral citizen partici-

pation. 

A few examples of incentives which various methods might offer to 

students include: 

0 assuring that student input will be seriously considered by DOE 
decision-making personnel; 

0 creating a sense of responsibility within students to "get involved"; 
0 compensating students for their time through such things as course 

credit, salaries, internships, etc.; 
0 rewarding the student's self interest through professional or job 

development; or 
0 placing student representatives on SPS advisory comm-ittees. 

Those individuals or groups who would ultimately organize specific 

methods might have their own ideas on how people are motivated and what will 

provide incentives for students to participate in the SPS discussion. 
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6. SERVES A FUNCTION TO DISSEMINATE INFORMATION 

DOE will have a primary interest in selecting methods that will be 

effective in disseminating SPS information to the student conmunity. To 

create an awareness of SPS issues among diverse eleme·nts of the student popu

lation, DOE will need to employ a variety of dissemination techniques. To 

develop an awareness of SPS issues at an early stage, dissemination methods 

should receive priority attention when the student participation program is 

initiated. 

· 7. SERVES A FUNCTION TO FEEDBACK INFORMATION TO DOE 

In addition to disseminating information, DOE has expressed a desire 

to receive student feedback (in the form of ideas, opinions, papers, etc.) 

on SPS issues. Those methods which include feedback opportunities would be 

highlighted after students have a clear understanding of the SPS issues. 

8. CONTRIBUTES TO EFFECTIVE CONFLICT MANAGEMENT 

The key issue we face in terms of effective conflict management is 

whether we can discover that "win-lose" methods of discussion must be replaced 

by "win-win" cooperative methods. 

Effective management of conflict is not dependent upon a particular 

participation method, but upon several components necessary to improve the 

entire structure of information exchange for the purpose of addressing issues. 

If those holding fundamentally different views about the nature of an issue 

are to communicate in a meaningful way, then a framework must be created which 

includes: 

0 a feeling of trust among the participants and those conducting the 
SPS study; 

0 simplifying complex concepts and working towards conmon definition 
of key terms and concepts; 

0 distinguishing between facts and value judgements; 
0 maintaining a policy of openness for all information.· The definition 
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of openness that is most applicable to the SPS discussion is: 
11 ••• the purpose and the content of the process, as well as the 
schedule for doing it, are described as clearly as possible ..• 
it means that planning is done publicly, to the maximum extent 
possible, because the decisions that are to be made are public 
business ... And it means that written information generated during 
the planning process is available to all interested participants. 1112 

0 developing innovative approaches in creating the future. As DOE's 
SPS Project Officer, Fred Koomanoff, believes, the current advances 
in technology (to include low, medium and high technologies) are 
creating numerous new options for society. These options have in
creased the complexity of our decision making processes, and only 
through development of new methods to manage these processes can we 
move with orderly social and political changes for the good of 
society.13 

Keeping in mind the above criteria, we would now like to present seven-

teen methods which we believe offer the greatest potential to involve students 

in a meaningful way in the discussion of the SPS issues. 

Following the presentation of these methods, a diagram is offered 

on page 61 , i;1hich attempts to demonstrate how many of the suggested criteria 

are met by the methods presented. An 11111 appearing in a column suggests that 

a primary function of the corresponding method is to satisfy the criterion 

which it appears under. An 11 011 suggests a secondary function of the method is 

to satisfy the criterion. An additional column has been included with 

the criteria to identify those methods which might a 1 so be applicable to in

itiate general citizen participation. Those methods appropriate for general 

citizen participation are designated with an 11 X11
• 
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C. METHODS FOR STUDENT PARTICIPATION IN THE SPS DISCUSSION 

The following outline of methods for participation builds on a 

previous gover1111ent-financed publication -- EFFECTIVE CITIZEN PARTICIPATION 

IN TRANSPORTATION PLANNING} 2 sponsored by the Department of Transportation 

(DOT}, the work was conducted by Arthur D. Little, Inc. during 18 months in 

1975-76. The report serves as an excellent guide for those engaged in 

organizing or monitoring citizen participation in policy planning. It iden

tifies 37 major participation methods, many of which would be appropriate 

for the student discussion of SPS issues. 

Since the guide is readily available from DOT, we will not duplicate 

its numerous findings in this report. We will instead co1T111ent on those 

techniques which have the greatest potential for student participation, as 

well as to outline some methods not considered in the DOT study. The methods 

are presented in alphabetical order in a standard format to include: descrip

tion (of the method}, enhancing factors, limiting factors, program references, 

and cost factors. 

l. CLASSROOM ACTIVITIES 

a. Description 

Probably the easiest way to ignite the SPS discussion within a 

diverse element of the student population is to promote classroom activities 

around the topic. Projects develop·ed for classroom use could be conducted 

as individual or group adventures, and would include instructor participa

tion throughout the activity. 

Engineering students could conduct an analysis of the cost factors 

and alternatives. The legal ramifications and international issues would 

be appropriate material for projects by political science students. The 
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many new courses being developed in the area of science and values could 

examine the questions relevant to land use or microwave effects. Speech 

students could research the SPS issue as a topic for debate. 

Some of the projects might include an element to take them beyond 

the classroom. Technical or policy papers could be presented to profes

sional and student organizations for publication in appropriate journals 

and magazines. Students could also elect to present the findings of their 

projects before regional DOE hearings, which will very likely take place 

during the SPS planning process. 

It would be desirable to produce a guidebook on how to incorporate 

SPS into the classroom. Such a guide would review the concept and impli

cations of SPS, and include recommendations on how to apply the topic to 

different courses, regardless of academic discipline. 

b. Enhancing factors 

This is a low cost method which carries the potential to heighten 

the awareness of SPS issues among a broad range of college students. The 

process allows the students to determine the size and scope of the project 

to be undertaken. Because of the flexibility of the method, it can be 

geared to meet the needs of the individual student, or can be undertaken as 

a group project to encourage cooperation and the exchange of information. 

Such a method offers the opportunity to apply classroom theory to a 

very real and contemporary social issue, which will be attractive to those 

seeking a "relevant" educational experience. 

c. Limiting Factors 

Classroom activities are primarily a means to disseminate information 

on SPS and to begin a discussion of the issues on campus. There will be 

little interaction with DOE or industry officials actually engaged in the 
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decision-making process on SPS, or with organizations who are not in agree

ment with DOE•s intention. 

Because of the large amount of infonnation being generated on the 

topic of SPS, it may al so be difficult for students to acquire current and 

new information fran local library sources. The short time frame within 

which some course projects are conducted may make it difficult to obtain 

infonnation from off-campus sources in sufficient time to aid the project. 

d. Program References 

The National Science Teachers Association recently completed a series 

of publications designed to show teachers techniques to include the discus

sion of energy issues in the normal classroom. curriculum. It is our under

standing that request for these materials from teachers ran into the millions. 

The organizers of Sun Day prepared brief outlines for student 

activities related to solar energy issues. While not as canprehensive in 

design as the ~rk by NSTA, these idea fact sheets were extremely effective 

in promoting student discussions and projects as classroom activities. 

The JOURNAL OF AEROSPACE EDUCATION, a monthly publication of the 

American Society of Aerospace Education, includes a section in each issue 

of how to relate various aerospace and aviation concepts into the classroom 

discussion. These descriptions include a general discussion of the topic, 

student project ideas, and questions to measure what type of learning takes 

pl ace. 

e. Cost Factors 

Compared to other methods, classroom activities involve a low budget. 

Cost will be related to staff time and research for the guide, as well as 

its production and distribution. The actual cost of class activities would 

be minimal and t«>tJld be absorbed by the i·ndividual students. In the case 
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of group projects that may involve the purchase of materia 1 s, travel, or 

participation fees, the academic departments may be sources for funding. 

2. CLEARINGHOUSE 

a. Description 

The topic of SPS is generating a large amount of new research and 

findings that will affect the nature of the discussions and planning process. 

Since a key aim of the DOE has been to maintain an open flow of infonnation 

related to the SPS study, it would appear that a clearinghouse could offer 

a valuable service in the management of the information. 

The clearinghouse would maintain an on-going system to collect all 

reports, publicity, and resource material related to the SPS discussion. 

Staff personnel associated with the clearinghouse would be responsible for 

translating technical information and agency plans into terms comprehensible 

to those who are not technically-oriented. 

Management of the clearinghouse could be arranged by a professional 

staff researcher with clerical support. In addition student interns could 

assist with data collection and interpretation. 

Methods to disseminate and exchange the information collected by 

the clearinghouse could include some type of newsletter, periodic press 

releases, and a toll-free telephone hotline. 

b. Enhancing Fae tors 

A clearinghouse would represent a tangible, visible commitment on 

the part of DOE to co!111lunicate with all those interested in the SPS topic. 

It would help ensure that a central location has the responsibility to 

gather materials from a diverse amount of viewpoints, and that this material 

would be organized in an understandable format. It would provide a means 

for all those interested to become acquainted with key individuals involved 
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in the discussion and their points of view. It \\Ould also provide the DOE 

with an awareness of the public's interests, perceptions, and concerns. 

c. Limiting Factors 

While the clearinghouse offers opportunities for the exchange of 

information, much of it occurs through correspondence or via telephone, 

thus there is little interaction at the personal level or the opportunity 

to discuss the origins of diverse opinions. 

The staff person in charge of the clearinghouse would have to be 

knowledgeable enough to evaluate information to be disseminated to insure 

that misinformation is not co11111unicated. In addition, reproduction and 

duplication costs could become an expensive item unless a firm policy related 

to these costs is established at the beginning of the program. 

d. Program References 

Clearinghouses have been effectively used in the Model Cities Program, 

highway planning, and around educational issues. The technique has been 

growing in use by groups interested in the exchange of information around 

issues related to "appropriate technology", and as a means for ad hoc citi

zen groups to cooperate on a specific issue. 

e. Cost Factors 

The amount of requests for information and assistance at the clearing

house will determine the number of staff and support personnel needed. If 

a hotline is to be part of the clearinghouse, costs include installation 

of recording service equiµnent, and toll-free service charges. Other costs 

include advertising the availability of the clearinghouse service and rental 

for the facility. 

3. COMPUTER-BASED METHODS 

Student participation through computer-based methods refers to a 
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variety of experimental techniques to enhance the participatory process. 

The application of these technologies offer innovative methods for group 

communications, goals fonnation and information exchange. Different types 

of hardware can be utilized for various aspects of the participatory pro

cess. Some of the techniques identified by the DOT study include tele

conferencing, polling, gaming and simulations, and interactive computer 

graphics. As the study indicates, some of the techniques are in the devel

Ollllental stage, while others are available, but not widely used. 

In teleconferencing, participants are geographically dispersed and 

linked through terminal keyboards, connected to a central computer with some 

mechanism for the display of infonnation. Participants~ messages can be 

sorted, transmitted, or stored for later use. Participants corrmunicate with 

each other by typing out their messages and reading those of the others. 

Many of the available programs and the necessary equipment to participate 

in the experimental programs have developed on university campuses. 

Polling technology can be used in group situations to indicate 

immediate responses to statements and concepts through a hand-held console 

with a response switch. A digital mini-computer collects and stores votes, 

which are then displayed on an electronic board. This procedure allows all 

participants equal opportunity to register their vote and to get irrmediate 

visual feedback on the opinions of the entire group. Such a system can 

allow for the discussion of controversial questions without intimidation, 

and assists in establishing priority interests of the group. Pioneer work 

on this method has been conducted at MIT on a community dialogue project. 

b. Enhancing Factors 

When combined with other participation methods, the computer-based 

techniques offer the potential to enhance the participatory process. The 
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speed and memory capabilities of these techniques are helpful in reaching 

decisions and analyzing infonnation quickly. Conferencing via computers 

makes it possible for a geographically diverse group to participate in a 

discussion and saves travel time and costs. Such innovative methods using 

computers have a certain appeal to students who are excited about the use 

and application of this type of technology. As mentioned earlier, much of 

the research and application of computers is occurring on campuses, which 

~uld make them highly accessible to students. 

c. Limiting Factors 

The DOT study points out that the use of computers is disliked by 

many who have visions ·Of an "Orwellian world". The use of computers for 

participation also raises serious questions on political and ethical 

issues as to value judgements which are programmed into the data. 

Because much of the use of computers requires further evaluation, 

little is known about the human factors in this type of participation. Those 

who are in favor of more human interaction may have objections to the dehu

manizing implications of using such techniques. 

The amount of equijJTlent necessary for some of the computer-based 

programs may make this process unavailable to many students or student 

groups. In addition, the process requires the availability of trained pro

grarrmers and technicians. 

d. Program References 

Reference has already been made to the computer-based systems at MIT 

and the University of Illinois. In addition, the U.S. Office of Emergency 

Preparedness had utilized such systems for management studies. At the 

University of Michigan, the CONFER system has been developed for several 

applications, including meetings, seminars and inter-university cormnunication. 
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A number of small conferences, sponsored by foundations and private groups 

have focused on topics ranging from world climate changes to technology 

transfer. 

e. Cost Factors 

Cost factors related to computer-based technology will depend on 

the type of systen and program selected for the situation under study. 

4. FIELD TRIPS 

a. Description 

Field trips related to SPS could be a practical means to establish 

co111Tiunication and understanding among those who hold differing views on the 

related issues. Field trips provide a common base of experience for all 

those involved in a discussion of SPS issues. Creating this common base is 

extremely critical when dealing with a topic like SPS which involves a 

highly technical language, because the same word may create different images 

within various participants. 

While no construction of a satellite is currently taking place, 

field trips could be organized to potential sites for the antennas that 

would receive microwaves from an SPS. With knowledgeable industry, utility, 

and envirorJ11ental officals, a discussion could take place around issues 

related to the business of site location and its implications. Another 

visitation might involve a trip to the NASA/Kennedy Space Center to discuss 

the environmental impact of the numerous launches that would be required to 

send materials to the in-space construction site. Other field trips could 

include visitations to aerospace companies who may be interested in building 

SPS hardware, or trips to a radio observatory to talk with scientists about 

microwave testing. 

b. Enhancing Factors 
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Field trips present an opportunity to more clearly visualize the 

circumstances related to the purpose of the visit. The trips will expose 

the visitors to a wider range of personnel who work with the area under 

discussion, which can be helpful in clarifying issues. 

c. Limiting Factors 

Locations for visitation may be limited due to the nature of the 

issue. For example, students located in the Midwest would have difficulty 

in making a visit to the Kennedy Space Center or to a desert antenna site. 

The availability of manufacturers working on SPS research may also be con

fined to certain areas. 

It may also be difficult to gain an accurate impression of what will 

really occur at any site since the tour guides will probably want to present 

a favorable impression and may neglect to mention negative features connected 

with their work. 

d. Program References 

The recently-completed National Coal Policy Project, conducted by 

the Center for Strategic and International Studies at Georgetown University, 

made extensive use of field trips. The Project's final report, WHERE WE 

AGREE, catalogs the sites and purposes of the numerous trips that were made 

by the participants. 

The Forum has also had several experiences with field trips, especially 

in conjunction with national conferences. An evaluation survey following 

a conference and the field trip the Forum sponsored at the NASA/Ames Research 

Center, reported that 81% of the participants felt that the visitation was 

a necessary element of the conference program. 

e. Cost Factors 

The primary cost concerns travel arrangements and related logistic 
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requirements. 

5. LECTURE SERIES AND PRESENTATIONS 

a. Description 

Presenting lectures on college campuses around the topic of SPS 

could be arranged around t\\O concepts: locally developed series or a 

nationally-sponsored tour. 

The local series concept would encourage students and faculty at a 

college to arrange for a series of lectutes either on specific aspects of 

SPS or on various energy alternatives to include SPS. The local organi

zers \\Ould seek out qualified speakers from within their own campus to 

include presentations by faculty, students, organization representatives, 

or local goverrrnent and industry representatives. Individual presentations 

could be sponsored or perhaps debates among those with opposing views. To 

add a consistent element to the organization of the program on different 

campuses, it may be appropriate for DOE to recommend a list of topics that 

should be covered to insure that all aspects of SPS are described. 

An alternative to the local lecture series is the idea of having a 

traveling "tour" or "energy concert," which would include the presentation 

of the SPS~ption. This concept would also have numerous variations -- one 

"visible scientist" presenting a comprehensive lecture on the pros and cons 

of SPS; a traveling debate; or a traveling panel to make presentations on 

different college lecture programs/convocations, or special events could 

be arranged. 

b. Enhancing Factors 

If publicized well in advance, the lecture concept can be an effective 

method to spread awareness of the SPS option among a large segment of the 

student corrmunity. As one program di rector commented, ult (SPS) has enough 
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space-Star Wars feel to it to gafn interest among students." The increasing 

concern of microwave effects and the popularity of the book, THE ZAPPING 

OF AMERICA could a 1 so help guarantee an interested audience. An advantage 

of a local series centers on having students involved in the organization 

and drawing on resource talent from their geographic area. An advantage 

of the traveling presentation would be that a consistent program would be 

seen by students at various colleges. 

c. Limiting Factors 

Unless institutions involved in the tour concept were able to pay an 

honorarium or travel costs, this could be an expensive method. Because of 

the relatively recent emergence of SPS as an energy option, it may be dif

ficult to find a sufficient number of qualified speakers to either take 

part in the local lecture series or in the national tour. In addition, 

these types of programs are rather short in length and may not present an 

adequate opportunity to discuss a complex topic such as SPS. Finally, 

because of the large number of events available on campus, SPS may not 

attract a sufficient audience to justify the time of the speakers. 

d. Program References 

Virtually every college and university sponsor some fonn of lecture 

series. The AMAX Foundation recently funded a series on the "Public 

Understanding of Science" at the Colorado School of Mines, with many of the 

topics concentrating on energy themes. It is not at all unusual to see 

crowds ranging from 500 to 5000 for the public lecture series sponsored at 

the annual meetings of the American Association for the Advancement of 

Science. In addition, many professional societies and public interest 

groups maintain "speakers bureaus" for resource personnel qualified to speak 

in their areas of interest. 
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e. Cost Factors 

A common cost element for all lecture programs involves publicity 

and advertising expenses. Regardless of who has to pay, there is also the 

consideration of travel costs and possible honoraria. 

6. MEETINGS AND CONFERENCES 

a. Description 

The use of meetings and conferences is among the most often used 

techniques to disseminate and exchange information, and as a method to 

respond to public programs and issues. In a survey of student programs 

conducted by the Forum and the Science Education Office of the AAAS, 46 of 

the 82 respondents mentioned that they offered meetings as services to their 

members. In a survey by the Center for Research on Utilization of Scienti

fic Knowledge (CRUSK} at the University of Michigan, conferences were the 

most often used method to disseminate technology assessment studies. 

Conferences may vary in length from one day to several weeks. Their 

format will be determined by the purpose of the meeting and by the desired 

outcomes from the participants. Most meetings include some type of large 

group session for the presentation of general information or for presenta

tions by major speakers. To focus on specific issues or to encourage 

interactions among participants, smaller working groups are held. 

Conferences may also be conducted in conjunction with other partici

pation methods. In large scale operations such as the Annual Meeting of 

the AAAS, techniques such as surveys, satellite colTITiunication, Congressional 

hearings, workshops, and public lectures have been demonstrated. The Com

mitte for the Future, a Washington, D.C.-based organization, has developed 

a conference format called SYNCON {for synergistic convergence}, which 

calls for extensive integration of live television and video programming, 
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the construction of a large wheel divided by collapsable walls to facili

tate the process, telephone lines to resource centers and libraries, and in 

SCllle cases, the production of a nightly news program. 

Well-produced conferences wtth well-defined objectives can often 

capture the interest of the press who can be useful in further disseminating 

information. The develo1J11ent of press packets and special press briefings 

with name speakers can help develop a cooperative relationship with reporters. 

b. Enhancing Factors 

Meetings and conferences can provide an opportunity to present com

plex infonnation and issues in lay language and to receive iR111ediate feedback 

from participants. They provide an opportunity to present and understand 

conflicting points of view and to pursue the basis for these differences at 

a very personal and infonnal level. 

Meeting opportunities can allow governnent agency personnel to get 

out from behind the desk and discover what people in the field are really 

thinking. At the same time, this may provide an opportunity for partici

pants to interact and exchange ideas with speakers and experts from outside 

their nonnal circle of experience. 

Since conferences can easily be held on college campuses, the events 

offer many opportunities to include exposure to numerous experts, the 

chance to present and test their ideas with a larger audience, exposure to 

new infonnation, and the chance to become part of events which may develop 

from the conference. 

c. Limiting Factors 

While the conference is often the most utilized technique to promote 

public participation, it is not necessarily the most effective. Too many 

conferences are poorly managed and have inadequate objectives. This can 
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result in feelings of ill-will among participants and damage relationships 

and the credibility of the host. 

Some writers feel that too much importance is placed on what is said 

by speakers and experts at conferences. The trickle-down theory, which 

assumes that all knowledge and insight occurs at the top, is in direct 

conflict with the demands for citizen participation in the first place. 

Unless an agenda for follow-on activities results from the conferences, 

it can be argued that the expense involved cannot be justified for a one-time 

event. Conferences, because of the extensive amount of planning involved, 

are expensive undertakings. In addition to costs to the host institution, 

travel funds are often necessary for the participants -- an item which is 

being rapidly and severely cut by organizations, institutions, and govern

ment agencies. 

Finally, because of other academic commitments which students have, 

their participation in conferences may be limited. No matter how impor

tant the conference is or the caliber of presentations to be made there, 

many instructors will refuse to waive attendance requirements for their 

courses so that students can participate in outside events. 

d. Program References 

Infonnation on the organization and management of conferences is 

available from numerous sources. Evaluations of their effectiveness are 

less available. The Forum has a reference library of numerous proceedings 

from DOE-sponsored energy conferences, which includes ideas on formats 

and discussion topics. 

One organization that receives consistently high praises for their 

use of conferences as a participation technique is the League of Women 

Voters. During the past five years they have sponsored a very active 
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energy awareness program for their members and have gained considerable 

insight as to when and how to use conferences. The League is in the 

process of writing a report and evaluation of a $200,000 energy education 

project they conducted under a DOE grant. 

e. Cost Factors 

The costs related to this technique are dependent on the degree of 

complexity, the number of participants to be involved, the amount of 

advanced-planning time required, the location, and the number of days the 

conference will extend. It can be an expensive undertaking which includes 

costs related to travel, facilities, publicity, equipment rental, staff 

support, room and board and mailings. 

7. MOBILE PRESENTATIONS 

a. Description 

Taking SPS on the road with a mobile presentation could attract 

interest among representatives of the campus co11111unity, and be designed 

to both disseminate infonnation and collect feedback. 

This concept would involve the use of a display set up from modules 

or crates and carried from campus to campus in a small van or truck. The 

display \t«luld be such that it could be set up in classrooms, at conferences, 

or even outdoors in the middle of campus. The display would explain the 

concept of SPS with models, diagrams, and charts. The pros and cons of 

this technology could be presented through the use of various media. 

The person driving this display would also be trained as a spokes

person on SPS and be qualified to answer student questions and clarify 

concepts. This person could also facilitate discussions, moderate debates, 

and conduct interviews among the student population. 

To gain feedback from the co11111unity, a survey could be developed 
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to assess student opinions on SPS and other energy questions. The mobile 

unit could also provide materials for students to keep, as well as serve as 

a collection point for student-written papers and projects relevant to SPS, 

b. Enhancing Factors 

The head of NASA's Education Office, Dr. Fred Tuttle, believes that 

nothing can compare with the effectiveness of the mobile concept, both in 

terms of cost and outcomes. Such presentations can offer a pleasant alter

native when used to supplement classroom activities, and the presence of an 

SPS display in the middle of campus would likely draw the interest of a 

diverse group of students. If designed as a unique and creative package, 

the mobile unit can generate its own publicity and thus bring attention to 

the issues of SPS. 

Past users of mobile units have demonstrated that they are very effec

tive in establishing direct contacts with very large audiences. 

c. Limiting Factors 

The mobile concept has its limitations as a participatory mechanism. 

While feedback can be generated thorugh surveys, the collection of papers, 

and through recording student comments on video tape, it does not allow 

for significant interaction with those in decision-making positions. In 

addition, great care would have to be taken in the design of the display to 

ensure that the SPS concept would not necessarily be promoted as a techno

logy that has already received the go ahead. 

d. Program References 

The NASA "Spacemobile" is probably the best example of a successful 

mobile program that has a long track record to evaluate. In existence for 

17 years, NASA estimates that over one and a half million people come in 

contact with the Spacemobile each year. This does not include the millions 
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who see the display through conrnerctal and educational television. The 

Spacemobile concept employs teachers as the drivers to set up and discuss 

the displays in conferences and classrooms. 

The Co11111ittee for the Future conducted a caravan concept around the 

theme of Project Independence in 1975. A traveling exhibit included a 20 

minute video tape explaining energy tndependence, which was followed with 

a panel presentation of conmunity leaders. To include a participatory 

element, citizens were asked to send their "message to Washington," which 

included the video recording of their conrnents for use in a documentary that 

was presented at a national conference and eventually to Conqressmen and 

representatives of Federal agencies. 

e. Cost Factors 

A mobile presentation will require a paid driver and living expenses. 

The van will, of course, require fuel expenses, which could become expensive 

if this unit is to travel around the country. Other costs will be associated 

with the design and construction of the display, and in the develoj'.Xllent of 

materials to be distributed when presentations are made. 

8. PROBLEM/POSSIBILITY INSTITUTES AND NETWORKS 

a. Description 

The concept of Problem/Possibility Institutes has been developed 

through the writings of Robert Theobald, a futurist and socioeconomist. 

Originally introduced in TEG 1994, a book he co-authored, the problem/ 

possibility (PIP) concept suggests that social issues have to be approached 

through new directions of study and analysis. 

In the case of SPS, a P/P Institute would be convened. Through 

existing communications networks, an attempt would be made to identify many 

types of people who have achieved an understanding of energy issues and are 
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familiar with the SPS concept. These people \'«luld be invited to a 

meeting and \'«luld be challenged to clarify questions and issues related to 

SPS. Through a P/P Focuser, a list would be made of areas of agreement and 

disagreement to include reasons for the beliefs. 

The Focuser would show why differences on SPS can~t be solved within 

present patterns of thinking. The understanding of the problem is essential 

to the possibility of action because it creates the energy which will permit 

people to change their values and actions. In order for the Focuser to be 

used at different levels and among different groups, it could be developed 

into several types of information packets: written, audio, and video. 

The Focuser would be distributed to existing organizations and groups 

for discussion and feedback. The concept works best if conducted within 

small, locally-organized groups. These local groups would further refine 

the questions raised in the Focuser and discuss other implications of SPS. 

While these local meetings were being held, student interns for the project 

\'«luld research new data, ideas, and breakthroughs for discussion at the 

next Institute. 

The feedback from the local groups would take t\'«l forms: responses 

to a co1T1110n questionnaire completed both before and after the local session, 

and solicitations of what they think DOE should do with the SPS program. 

Each local group would then designate one or two representatives to 

attend a national Institute in Washington, D.C. The Institute would then 

review the initial findings, the clarifications and questions proposed by 

local groups, and come up with recommendations for DOE. 

b. Enhancing Factors 

The p/p concept recognizes that all participants have equal status 

throughout the process and that all skills are necessary for successful 
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discussion. Since monetary compensation is not highlighted, participants 

tend to be those who are truly cormnitted to the creation of new levels of 

understanding. 

The process also assumes that it is best to work with the most 

competent people rather than those who are not, and that some people will 

always know more about a certain subject than others. Working with the 

most competent participants will eliminate those who are unknowledgeable 

on the issues involved. The process also assumes that the characters will 

alter continuously due to changing interest pattern~ and ability to keep 

up with the subject. This helps guarantee that many types of people will 

be involved in the discussion and that no one group will dominate the process. 

c. Limiting Factors 

Because p/p calls for new types of understanding about the nature of 

our society, it is incompatable with the current disciplinary organization 

of knowledge used in colleges and universities and the problem orientation 

used by most decision-makers. It may therefore be difficult to gain the 

cooperation of those who view the process as a threat to their authority 

and level of responsibility. 

The stress placed on participation by the most competent also places 

the fear in some that the process is another attempt to create governance 

by the intellectual elite. 

d. Program References 

The p/p approach has been demonstrated as a technique to discuss 

issues related to education, health care, a guaranteed incane, and ecology. 

The Northwest Regional Foundation, a Spokane-based organization with which 

Theobald is associated, has been the most active proponent of the concept. 

e. Cost Factors 
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Although individual monetary compensation is not encouraged, some 

type of seed funding would be necessary for the meetings held at the local 

level. The national Institute would require those expenses normally associ

ated with conferences. The concept attempts to make maximum use of the on

going educational process of institutions to provide funding support. 

9. PUBLIC HEARINGS 

a. Description 

Because they have been required at various levels of governmental 

decision-making for many years, public hearings have a long history as a 

citizen participation technique. 

The procedures for hearings are generally set by law and are fairly 

fonnal compared to other procedures. During the past five years, regional 

hearings have been held on numerous energy issues. Usually the agency or 

division sponsoring the hearing presents a plan or proposal, followed by 

the testimony of individuals who have asked to be recognized. In most 

cases~ the hearings are open to all interested in attending, complete tran

scripts are recorded, and the proceedings made available upon request. 

b. Enhancing Factors 

Hearings are designed to let everyone be heard and to have their 

conments be officially pl aced "on record. 11 Wel 1-prepared presentations can 

make forceful impressions on those conducting the hearings. As a device to 

involve students, hearings offer an opportunity to become directly involved 

in the agency's decision-making process. Papers or projects being developed 

by the student in the classroom may be appropriate as evidence and background 

material to be presented at a hearing. In addition, students attending 

hearings will be exposed to a wide range of viewpoints and information. 

c. Limiting Factors 
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The hearings process is primarily a one-way method of communication, 

and many critics contend that the information is never used in a meaning-

ful way. There are those who see hearings as fulfilling a minimum corrmitment 

to involve citizens and that decisions have usually been made prfor to the 

request for this input. 

Critics al so contend that hearings are poorly publicized with 1 ittle 

advanced preparation time given. When citizens do find that a hearing is 

to take place, it may occur during inconvenient hours. Students, once again, 

could have difficulty leaving scheduled classes to participate in hearings 

held during class hours. 

Many hearings involve emotional issues which can produce irrational 

presentations. If a large number of hostile witnesses request time to speak, 

it is not unlikely that shouting matches will develop. 

d. Program References 

One writer estimates that the number of hearings held each year runs 

in the tens of thousands. A recent example that should be studied by the 

SPS management team involved the regional hearings on the Domestic Policy 

Review Committee on Solar Energy. Proceedings from the ten regional hearings 

and a final report are now available from the Consumer Outreach Office at DOE. 

e. Costs Involved 

Costs for hearings include staff, publicity, postage and mail list 

purchases, meeting facilities, publication of proceedings, and travel. 

10. RADIO PROGRAMS AND NETWORKS 

a. Des-cription 

Primarily to be used as part of the Student Information Program, use 

of radio as a technique deserves a few additional comments. 

Unless used as part of a call-in type program, radio is.essentially 
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an ;nformation d;ssemfoatton technique. As a method to d;ssemfoate fofor

mat;on on SPS, ;t has the potent;a1 to reach an aud;ence of m;llions. 

Announcements on radio could be used to alert students to fovolve

ment opportun;Ues fo vartous SPS d;scussfon programs, At another extreme, 

SPS could be the top;c of a rad;o talk show or lecture presentation. A 

fonnat that m;ght be appeal;ng to the student aud;ence would ;nclude a 

program on SPS that would blend br;ef c011111ents and dhcussfon on the topic 

w;th appropr;ate mus;c. 

b. Enhanc;ng Factors 

The use of rad;o as a med;um to d;scuss sc;ence ;ssues appears to be 

on the focrease. Program fonnats currently fo use include two mfoute, flve 

mfoute, twenty mfoute, and one hour features. Programs are inexpens;ve to 

produce, and non-co11111erc;a1 stat;ons welcome pre-produced tapes, wh;ch cut 

down on the;r costs. 

Wh;le we have not d;scovered any surveys on how often students 

1;sten to these types of programs, the Nat;onal Educat;onal Advertising 

Serv;ce survey did have figures available on campus radio listening patterns 

in general. According to the survey, of the students havfog a radto station 

on campus, 13% listen to it da;ly, and 10% listen to it at least 3 times a 

week. It would seem that ;f advertised, an innovative SPS radio production 

would find a sizeable audience through these stat;ons. 

The American Chem;cal Society, which produces a weekly rad;o package 

on science issues has claimed an audience of s;x to e;ght million. While 

there are no breakdowns on how many of these are students, ;t would seem 

safe to assume that this network ;s worth exploring. 

c. L;m;t;ng Factors 

As ment;oned above, unless used ;n conjunct;on w;th a radio call-in 
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format, these programs are primarily a one-way method to connnunicate. In 

addition, most peop-le listen to radio while in the process of some other 

activity. Trying to explain something as ccxnplex as SPS while competing for 

the student's attention may prove difficult. 

d. Program References 

The American Association for the Advancement of Science recently 

launched a radio program called 11 Focus. 11 The 30 minute tapes discuss a 

wide range of science activities and are distributed to 200 non-conmercial 

stations on a complimentary basis. 

Eli Productions, an independent media production company, provides 

two science programs called 11 Science Scenes." One of these is in a 5 minute 

format, the other, is 20 minutes. 

e. Cost Factors 

Cost factors related to radio includes program production costs, 

staff support, postage for distribution, and research activities. The AAAS 

reports that each 30 minute tape for the "Focus" series costs $900 to 

produce. 

11. SATELLITE COMMUNICATIONS 

a. Description 

While conmunications satellites have been extensively used by corrmer

cial news organizations for many years, the availability of this technology 

to national organizations and universities is rather recent. The particular 

satellite that could be useful as a tool for the SPS discussion is NASA's 

ColTITlunication Technology Satellite (CTS), a technology developed in cooper

ation with the Canadian government. 

The CTS has the capability to link geographically dispersed groups 
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with two-way color video and audio comnunication. One group originates the 

program from a location that has the facilities to beam a message via 

satellite to a group in another part of the country where the message is 

received and viewed through television monitors. The two groups then meet 

for face-to-face dialogue through the monitors. 

Listed as a demonstration project, the CTS can be utilized at some 

eight universities around the country, thirty Veterans Administration Hospi

tals, and through a mobile unit equipped with complete broadcast facilities. 

Approximately 28 experiments are currently being conducted to apply this 

technology to educational purposes. 

b. Enhancing Factors 

The CTS offers savings in terms of travel time and expenses. It 

al lows individuals to 11attend 11 meetings and programs without traveling across 

the country causing missed work or class time. 

In many cases it offers the advantage for key decision-makers to 

meet with audiences not normally involved in planning discussions due to 

geographical limitations. This exposes the decision-maker to new points of 

view and presents an opportunity for the audience to become more active in 

the planning process. 

This is another method that can be combined in a program package with 

other participation techniques. A CTS presentation can be part of a con

ference, a lecture series, or in classroan activities. Because of the use 

of recording equipment to facilitate the process, documentaries and infor

mation packets can be produced on video tape for later distribution. 

c. Limiting Factors 

While savings of travel time and expenses are realized with CTS 

programs, the method does require the use of sophisticated television 
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equi1M1ent which carry other types of costs. To justify this type of 

expense, the program must be well organtzed and p'l'oduced with clearly 

stated objectives. The organizers may also be called on to justify the use 

of the CTS versus other fonnats such as conference calls or more traditional 

presentation techniques. 

Since the system is new for educational users, there are few "experts 11 

who know how to apply this technique in the most effective manner. In 

addition, there is an availability factor to con5ider since there are 

numerous experiments competing for limited "air time." 

The experimental nature of the technology also means that there are 

some "bugs" in the system and occasionally equi!Mlent breakdowns may occur 

during the program. As of this writing, the life expectancy of the CTS 

appears to be in doubt and its availability throughout the remainder of 

the SPS study is subject to many questions. 

d. Program References 

NASA currently has contracted 28 experimenters to develop prograrrming 

with the CTS capabilities. The evaluations of some of these programs are 

just now beginning to be published. 

The Forum has sponsored two progr~ms utilizing the CTS. In April of 

1977 a discussion was held with the Director of the National Institutes of 

Health on the topic of recombinant DNA molecule research. A group of 25 

students were brought to the studio of the National Library of Medicine to 

meet in person with the Director. Conducted in a talk-show format, this 

discussion was broadcast live, via the CTS, to another group of students 

who were gathered at the NASA/Ames Research Center in Moffett Field, Califor

nia. The California students were able to see and hear the presentation 

and take an active part in the question and answer session. 
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The second Forum CTS program took place in conjunction with the 

Annual Meettng of the AMS tn February, 1978 in W'ashington, D.C. This 

session featured a panel discussion on the Search for Extraterrestrial 

Intelligence and was again broadcast to the Ames Research Center. A crowd 

of 350 participated in the program on the Washington end while 250 gathered 

at Ames. One of the paneli'sts gave his presentation from the Ames location. 

e. Cost Factors 

To be produced for the greatest benefit, use of the CTS requires 

extensive advance preparation and cooperation between many characters. 

Facilities for holding the program must meet certain physical requirements 

due to numerous technical considerations. If some of these conditions are 

not readily available, then additional expense is involved in obtaining 

certain types of equipment. 

The equipment rental costs are the most expensive item to consider, 

as well as technically-trained individuals to operate the hardware. In 

addition, to produce a documentary or materials for later use, the purchase 

of video tape and editing facilities will be required. 

If the program can gain sponsorship under an existing experimenter, 

it is possible to encounter few direct expenses. However, it is our under

standing that some of these experiments have been concluded and new 

pricing policies will soon be implemented. 

12. STUDENT DEBATES 

a. Description 

A method with high potential to include non-technical students in the 

SPS discussion involves campus-sponsored debates. An event which could grow 

out of a classroom activity, an SPS debate might be co-sponsored by an 

appropriate academi.c department and the student activities center. A sug-
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gestecl debate topic might be - .. Resolved: The United States should coTT111it 

itself to the production and implementation of a Satellite Power System. 

Traditionally, college debaters· are requested to brief themselves on 

various points of view, and to be prepared to argue all positions of an 

issue. However, since the opportunity to discuss SPS may appeal to students 

not pursuing formal debate instruction, participants would only have to 

prepare a presentation for the view they advocate, 

In addition to organizing this method as a local activity, it also 

has potential as a national event. Each year the American Forensic Associ

ation selects a topic to be addressed by campus debate teams through a 

national competition. The SPS concept could be reconmended to the Association 

as the debate topic for the 1979-1980 academic year. 

Reports and papers that have been developed throughout the SPS study 

would serve as excellent research materials to prepare the students for the 

debates. Of particular benefit would be a bibliography and list of organi

zations active in the SPS discussion. 

b. Enhancing Factors 

Debates serve as an excellent method to encourage the non-science 

oriented student to become active in the SPS discussion. The nature of the 

method requires that the students prepare themselves thoroughly on all points 

of view if they are to defend their position. 

If an effective publicity campaign is incorporated into planning the 

debate, a substantial audience might be encouraged to observe and learn from 

the event. Debates could also be conducted in conjunction with other methods 

such as conferences, a lecture series, or on radio or television programs. 

c. Limiting Factors 

Student debates are primarily a means to encourage campus awareness 

of SPS issues and infonnation. There would be little interaction with DOE 
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decision-makers. 

Because of the highly technical and dynamic nature of SPS issues, 

it may be difficult for the judges to verify certain arguments or disputed 

information brought forward during the debates. 

d. Program References 

As mentioned above, the American Forensic Association (AFA) has 

substantial experience in managing campus debates as part of their on-going 

activities. The college-level AFA topic for 1978-79 concerns guaranteed 

federal employment for all U.S. citizens, while the high school topic addresses 

the national energy policy. 

Numerous enviro1111ental organizations have sponsored local debates 

around topics such as genetic research, nuclear power, and the SST. National 

public interest groups and trade associations are called upon for materials 

for these 1oca1 debates. 

e. Cost Factors 

Debates are an inexpensive participation method. Most research 

materials can be obtained from the library, gover1111ent agencies, and industry 

at little or no cost. A national debate involves travel and lodging costs, 

but these are usually provided through the college. 

13. STUDENT INFORMATION PROGRAMS 

a. Description 

Student Information Programs include techniques to be used through

out the entire SPS study project~ rather than a one-time event. The programs 

would be designed to provide students with general information about the 

study and its progress. They would include the dissemination of information 

of both technical data and social issues. In many cases, this program will 

be an integral component of other techniques such as conferences, internships, 
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clearinghouse activities, etc. 

Student Information Programs can employ a variety of techniques: 
0 press releases to the campus press (according to the National 

Education Advertising Service, 92% of college students read 
their campus papers); 

0 direct mail distribution of educational materials to students, 
organizations, and.faculty members. These materials may be 
presented in the format of newsletters, editorials, brochures, 
etc.; 

0 displays, slide presentations, films, video tapes, and other 
visual materials for use by local students and major 
presentations; and, 

0 responses to inquiries from students and faculty. 

b. Enhancing Factors 

With a relatively new subject such as SPS, a well-produced Student 

Information Program can provide infonnation fast and effectively, particu

larly when technical infonnation must be translated into understandable 

terms. The combinations of techniques makes it possible to reach a large 

student audience with accurate infonnation about SPS. This program is 

almost always essential to the success of other techniques. 

c. limiting Factors 

A Student Infonnation Program is usually a one-way method of communi

cation and does not allow for student interaction with decision..makers. If 

the infonnation does not remain balanced and non-co11111ittal to a decision on 

SPS, the credibility of all those involved will suffer. Also, if students 

are bombarded with publicity, their suspicion about DOE's motivations may 

be aroused. A good example of this can be seen in the over-abundance of 

nuclear energy material that was distributed in California prior to the 

vote on Proposition 15. 

d. Program References 

The techniques for a Student Information Program are used by virtually 
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all national, state, and local student organizations in planning events 

and participation. 

e. Cost Factors 

Student Infonnation Programs can be expensive, depending on how 

e 1 abora te the program becomes. Costs inc 1 ude preparation of ma i1 11 s ts, 

printing materials, postage, and the acoompanying staff effort. 

14. STUDENT INTERNSHIPS 

a. Description 

The technique of Student Internships is based on the belief that 

students have an enonnous amount of talent and idealism that should be 

nurtured and applied to contemporary problems and issues. Their involve

ment in applied internship programs brings the values and interests of 

young people to bear o·n pol icy planning and decision-making. 

From another perspective, internship opportunities give students 

"hands-on" experience with issues they nonnally only encounter through a 

textbook vision. Their experience as interns often exposes circumstances 

and realities that may not be discussed in the classroom. 

To be effective for all parties concerned, the internship must include 

significant work assignnents and go beyond clerical and "go-for" tasks. 

The increase in the number of internship programs befog offered by colleges, 

governnent agencies, Congress, and national organizations, testifies to 

their popularity with students and benefit to the host institution. 

It should be feasible to have a student intern assigned to each 

and every study component of the SPS project. This would significantly 

involve students and their ideas throughout the project, could help pro

vide opportunities to receive academic credit for off-campus work, provide 

positions for student employment, and provide valuable assistance in areas 
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of research, management, and program development. 

b. Enhancing Factors 

Student internships insure the planning agency the benefit of student 

thinking and points-of-view in all phases of study, As representatives of 

the campus co111Tlunity, the students can share their impressions of current 

values and interests of fellow students, and advise on methods to include 

students in the participation process. 

The interns could serve as a test population for participation 

techniques before they are presented to the campus, as well as serve as a 

liason between students and decision-makers. The student intern could be 

assigned specific tasks and responsibilities which can release the profes

sional staff to concentrate on more technical aspects of the process. 

c. Limiting Factors 

use of student interns carries the potential for cooptinq the students 

involved. Because of their inexperience, they may be subjected to conflicting 

loyalties and role confusion. Their in-depth exposure to the issues under 

study may push them to adopt agency objectives and make it appear that they 

have so1d-out to tbe "establistlnent. 11 

There is no guarantee that the student selected for the internship 

will represent the views of a broad range of students. A student more con

cerned with personal advancement and full-time employment may do or say 

anything to be seen in a favorable light by the host institution. This 

could cause resentment by the rest of the student co111Tlunity who do not 

feel their vi.ews are being represented. 

Finally, a Student Internship Program requires an investment of 

time from the host agency in defining tasks for the students, supervising 

their work, and instructing then in overall methods of operation. Without 
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a comnitrnent to the concept of an internship, the students will not be 

engaged in meaningful work. leading to frustration with the project and 

creating negative feelings toward the possibility for student participation. 

d. Program References 

The Viking Internship Program, sponsored by NASA, is a current 

example of the concept applied to a circumstance si·milar to SPS. The 

program utilized interns as partners with Viking investigators throughout 

a two-year period. The experience received high marks from both the students 

involved and the scientists who supervised their work. As further evidence 

that good cooperative relationships were established, when the Viking Project 

Team \ttQn a monetary award from the American Association for the Advancement 

of Science, they donated the funds to student scholarships. 

The popularity of internships can also be seen by the existence of 

two organizations* in Washington, D.C. which coordinate over 500 internship 

programs around the country. 

e. Cost Factors 

The costs of student internships depend on the number of positions 

to be created and the salary level to be established. Other expenses include 

training and supervision time on the part of the agency, and a mechanism 

to announce availability of the internships. 

(AUTHOR'S NOTE: The Forum did employ a student intern during the first two 
months of this study who assisted with research and the develo1J11ent of parti
cipation techniques. Our experience with the intern was positive, and we 
believe we gained insights to improve future relationships of this nature. 
We will be happy to share these insights and corrments with other members of 
the study team interested in establishing internships for study projects 
throughout the SPS discussion.) 

* The National Center for Public Service Internship Programs and the Wash
ington Center for Learni'ng Alternatives 
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15. SURVEYS AND QUESTIONNAIRES 

Surveys are an inexpensive method to gather infonnation. attitudes, 

and opinions from a large number of people, as well as to assess citizens' 

knowledge of the topic under consideration. Other than talking te every 

citizen, it is the only technique which is capable of being statistically 

representative of all citizens. In an era of rapid change, it is considered 

an important tool to aid the planning process. 

If the survey is to be an effective techniGue for student participation, 

it must be designed with a thorough understanding of its many complex compo

nents. During a time when so much emphasis is placed on the results of polls 

and national surveys, there is a great temptation to jump on the band wagon 

and create a survey for every issue of public concern. Anned with facts 

and figures fr001 surveys, it is not uncofllnon for opposing points of view to 

interpret the same data as support for their ideas. 

The previously-mentioned DOT study presents a rather complete analysis 

of how to effectively utilize surveys for citizen participation. Primary 

considerations in applying this technique include knowing when to survey, 

how to design a quesionnaire, how to detennine the scope of the questions, 

how many people to survey, how to collect the data, when to pretest, how to 

edit the data, what to do with the data, and finally, how to schedule a survey. 

b. Enhancing Factors 

The biggest advantage to a properly-designed survey is its ability 

to represent the views of specific populations. Respondents are also more 

likely to express their true feelings through a technique which guarantees 

their anonymity. The survey also allows for the collection of a greater 

amount of detailed information than is possible through other techniques 

such as hearings or conferences. 
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Surveys can also be used in conjunction with other participation 

techniques, which helps planners understand citizen views from several 

levels. In reference to the SPS project, it can be an effective t~ol to 

monitor changes in attitudes and perceptions throughout the study period. 

In the majority of cases, surveys are highly cost-effective in tenns 

of gathering information for their costs. 

c. Limiting Factors 

While the sponsors .of a survey are truiy interested in receiving 

"objective" i nfonnation on the public's view, this technique does not 

highlight interaction or involvement in the on~going discussion. New 

facts, ideas, and expectations cannot be easily incorporated into the 

survey design. There also appear to be trends that people are becoming 

"surveyed-out" because of the increasing frequency that they are asked to 

participate in this method. Often, they are never informed of the results 

of their input and are left with the impression that they were merely a 

statistic for someone else's project. 

Because tb.e design of the survey is not an interactive process, 

the participants are forced into responding to questions that they may not 

comprehend or understand how these relate to the overall topic under 

consideration. 

d. Program References 

As the DOT study notes, surveys have been the mainstay of conrnercial 

market research for years. Their use in the public sector is on the increase 

to gather information on transportation, health, education, urban planning, 

social servi'ce studies, and, of course, political elections. 

e. Cost Factors 

The cost factors related to surveys will be detennined by the type 
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size, length, location, time, personnel required, and use of computers. 

The most expensive surveys are those based on in-depth, personal interviews, 

while the least expensive are those based on short mail questionnaires. 

16. TELEL£CTURES 

a. Description 

Telelectures involve the presentation of infonnation through a 

combination of slides and the telephone. Arrangements are made to have a 

group meet in a room which has access to a telephone hooked into a speaker 

or conference-call amplifier. At a designated time, a speaker-- generally 

from another city -- will call the group to present a lecture, accompanied 

by slides which have been sent to the group in advance. The lecture will 

usually 1 ast from twenty to forty-five minutes, followed by a question-and

answer session. A transcript and/or audio tape recording can be made of 

the lecture and kept on file with the slides, which remain with the sponsor

ing group. 

b. Enhancing Factors 

The telelecture fonnat offers an inexpensive alternative to the more 

elaborate use of interaction with satellites. It features the same savings 

in terms of travel cost and time for the speaker, but requires little 

additional equipment. The method is especially useful to the classroom 

situation for both small and large groups of students. Because the sponsor

ing group is generally allowed to keep the slides, an addition can be made 

to the resource library, and since transcripts can be made of the lecture, 

the program can be duplicated for use by other local groups. 

c. Limiting Factors 

Since there is no visual contact with the audience, the telelecture 

could become boring if the speaker is unable to hold their imagtnations. 
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A boring speaker could easily end up talking to an audience who is more 

foterested fo reading magazines or completing an assignment for the next 

class. If a test of the phone link has not been made in advance. the whole 

program could suffer because of poor audio connections. Taking the time 

to make the necessary adjustments could interfere wtth 1 imtted cl ass Ume 

and generally get things off to a bad start. 

d. Program References 

The NASA/Ames Research Center has sponsored a very successful tele-

1 ecture program on the theme of the Viking Mission. Arranged by the Office 

of Education, the program included a resource pool of several speakers who 

could discuss various aspects of the Mission. The Forum encouraged its 

network of students to make use of the program, and feedback to our office 

has been highly favorable. 

e, Cost Factors 

The telelecture fonnat requries a slide projector and screen, a meeting 

facility, a mechanism to amplify the speaker's voice either through an over

head soeaker system or conference-call device. If the conference-call 

equii:xnent is needed, there will be an installation fee ranging from $75 

to $125. Several of the students associated with the Forum were able to 

acquire this equipment for a one-time use as a donation from the phone 

company. 

17. V IOEOTAPE 

a. Description 

While the authors have been unable tc document the number of cam

puses with video capabilities, most corrmunication experts contend that the 

trend for acquisition of video equipment is increasing. Videotapes have 

become a useful educational tool, finding acceptance as a mechanism to 
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disseminate scientific infonnation. 

"Most scientific applications of videotape have been to the recording 

of meetings, lectures, presentations, with the stress placed on those in 

which visual conmunication has played an important role. 11 14 

Once infonnation has been recorded on tape, numerous applications 

for the content become available. The tape can be viewed in the classroom, 

as part of a conference presentation, placed on file with a video library, 

or played on local commercial and cable television stations. 

As a method to involve students in the discussion of SPS, videotape 

programs could be utilized as both an information dissemination technique 

and as a feedback mechanism. A one-half to one hour tape could be produced 

to explain basic SPS infonnation through a combination of music, speakers, 

artists' conceptions, etc. Such a tape could conceivably be contracted out 

to a university as a class project for television majors. 

Students might also wish to send a "message to Washington'' explaining 

their thoughts on SPS for DOE decision-makers. Such a tape could include 

formal presentations, informal interview with students, or visual presenta

tions of campus attitude surveys on SPS. 

b. Enhancing Factors 

College students have grown up with a steady diet of television 

and have become accustomed to acquiring knowledge through this medium. 

According to a study by Advanced Systems, Incorporated, "learning time with 

video is five times faster than student reading comprehension and three 

times faster than the traditiona 1 classroom 1ecture. 1115 

Video presentations can bring outstanding authorities to a large 

number of campuses at a tremendous savings of travel time and money. 

As stated above, this method offers great flexibility in terms of end 
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use and allows the students involved to make such decisions based on 

their needs and desires. 

c. Limiting Factors 

Not all video programs necessarily meet their educational objectives. 

Inadequate planning or poor editing can produce a video bore. Those preparing 

the tape must either be well-trained in their craft or else be supervised 

by experts. 

Some teachers may not be enthusiastic about video presentations if 

they see it as a threat or competition to their authority. For this reason, 

it is advisable to gain the participation of the instructor when a tape 

is to be presented before a particular class. 

A background tape on SPS could run into difficulty because of format 

considerations -- black-and-white versus color, tape width, or cassette 

versus reel-to-reel. When it comes to what type of video equipment colleges 

own, there appears to be no such thing as standard equipment. 

d. Program References 

The Tape Library of Advanced Systems, Incorporated currently holds 

over 2,000 tapes addressing most professional disciplines. ASI has had 

extensive experience in the preparation of educational tapes for both colleges 

and industries. 

A recent publication from the Center for Advanced Engineering Study 

at MIT called, VIDEO AT MIT: A PROGRESS REPORT, is another helpful program 

reference. The document reports on a wide range of video applications to 

the traditional learning process. 

e. Cost Factors 

For the purposes of the SPS Study, programs utilizing video tape 

should be aimed at those institutions which already have equipment and 
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facilities. Costs for production include personnel, equipment or studio 

rental, blank tapes, and distribuUon of the end product. If produced as 

a class project, many of these costs might be absorbed by the institution. 

If the tape is to be utilized as part of a class presentation or in 

conjunction with a conference, appropriate viewing equipment might have to 

be rented. 
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METHODS AND CRITERIA 

EVALUATION 

- • 0 0 0 • - • -
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IV. KEY ISSUES AND GENERAL OBSERVATIONS 

The attempt by DOE's Office of Energy Research to significantly 

involve citizens in the discussion of a high technology such as SPS at this 

early stage of development is no minor challenge. The previous section 

has attempted to outl foe those techniques which wi 11 be most useful to 

encourage the student element of the population to play an active and 

participating role in the SPS discussion. 

It should be evident that no single method will be applicable for 

all students, and that a combination of techniques will compliment the 

overall effort for student participation. Those who will have the ultimate 

responsibility to decide which techniques to adopt should be mindful of 

the conditions which have led to requests for increased citizen participation 

in the discussion of science issues, the current state of affairs on campus, 

and an assessment of how to incorporate student participation as a natural 

element of the on-going SPS discussion. 

Throughout the study, certain questions kept recurring, which are 

key to the detennination of how students can most meaningfully participate 

in the discussion: 

A. EXTENT AND Af.l>UNT OF INVOLVEMENT 

To what extent and how much involvement does DOE want from students? 

If adding citizen/student participation to the system does in fact further 

complicate the process, to what degree is DOE interested in involving 

students? 

If DOE is interested in the ideas and opinions of a small number of 

highly-qualified students, then this will influence which method to select. 

Working with a small group may simplify the evolution within this "compli

cated process" to include citizens, and establish a base on which to build 
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participation by more students. 

On the other hand, recognizing that we are dealing with a complicated 

process presents the challenge to simplify and rationalize student opportu

nities from the start. To what extent is DOE willing to meet this challenge? 

B. CAPACITY TO MANAGE INVOLVEMENT 

What is the capacity of DOE to manage student involvement and parti~ 

cipation? In a discussion with Department of State officials concerning 

student participation in the consideration of issues related to the U.N. 

Conference on Science and Technology for Development, it was suggested to 

the Forum that we not encourage too much student input and inquiries to their 

office because they did not 11 have the staff to respond to a large amount of 

questions and cofT1Tlents from students. 11 This col11llent came several months 

after the Forum had been encouraged to proceed with plans to develop oppor

tunities to increase student awareness of the issues related to UNCSTD. 

While the Forum had not entered into any type of formal agreement 

with the State Department to pursue student participation, it was certainly 

disappointing to learn that a major program involving science issues did 

not have a sufficient staff to respond to student interest. To insure that 

a similar situation does not occur within the SPS discussion, the Forum would 

appreciate some assessment by DOE of their ability to manage the student 

response that we believe can be generated around the topic of SPS. 

C. UTILIZATION OF STUDENT PARTICIPATION 

How will student participation and responses to the SPS discussion 

be utilized? There exists a growing cynicism that agency plans are already 

detennined when citizen participation is requested. The process from this 

point on is seen as a mere attempt to meet the minimum legal requirement 

for citizen input. 
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The Office of Energy Research will have to indicate how the partici

pation will be incorporated into the on-going planning process, and assure 

that the results of this participation will be considered along with other 

infonnation and data. 

D. AVAILABLE FUNDING FOR STUDENT PARTICIPATION 

How much funding can be made available to develop student participa

tion in the SPS discussion? While the usual answer to this question is "how 

much will it take," the wide range of options and canbinations requires the 

establisnnent of financial boundaries and co!llTiitments that can be made avail-

able to a student participation effort. Because of the unique cash-flow 

situation faced by most student organizations, an early indication should 

be given of when financial support for activities can be anticipated. 

E. INTERFACE WITH EDUCATION DIVISIONS 

What will the involvement be of the education divisions of DOE, and 

NASA, and .the Office of Education in developing student participation oppor~ 

tunities? As a DOE memorandum on energy education stated: 

"It is natural and appropriate that DOE technology programs 
promote their interests as effectively as possible. This will, 
however, inevitably bring a program offi"ce into conflict with 
an office attempting to present all relevant information, pro 
and con, on a technology which has stimulated intense public 
debate (e.g., recall the breeder program•s objections to a 
National Science Teachers Association fact sheet produced 
under contract to ERDA's Office of Public Affairs). 11 16 

While the authors have no doubt that the SPS Project Office wants to 

present all pros and cons of the issues, we do believe that a definite under

standing should be reached between the Office of Energy Research and appro

priate education divisions of DOE, NASA, and OE regarding student participa

tion. This understanding is particularly important to the authors' belief 

that the SPS student involvement must take place within a larger energy 

discussion. 
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F. PLANNING 

Will DOE give adequate attention to the planning needs of a student 

participation program? Student participation cannot be initiated at the 

last minute. It requires as much careful preparation as the technical as

pects of the "concept development and evaluation plan." Student participation 

activities are also complex because they involve integration with the tradi

tional classroom environment and encompass a wider range of individuals. As 

the DOT citizen participation guide observed: 

"Technical work done poorly is an expensive loss, but mistakes 
can usually be undone qiven time and money, Citizen participa
tion done poorly can prevent the work from ever being done again 
and undo all the good technical work that went along with it 
as well. i•17 

G. TIMING 

When will DOE initiate a student SPS participation program? Because 

student participation will have to be coordinated around the academic year 

schedule, the timing of certain steps becomes critical. An announcement 

of the SPS study objectives must be made to the academic community, followed 

by the dissemination of SPS educational materials. These materials are 

necessary to create a basic understanding of the SPS program in general, as 

well as to clarify specific issues. The steps which follow next (outlined 

in the "Recommendations" section of this paper) are all dependent upon when 

DOE makes the announcement that it is initiating a student SPS participation 

program. 
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V. RECOMMENDATIONS FOR FURTHER STUDY 

A. RECOMMENDATIONS FOR STUDENT PARTICIPATION IN SPS DISCUSSION 

l. DOE SHOULD AWARD GRANTS FOR THE DEVELOPMENT OF SPS STUDENT PROGRAMS. 

We recommend that by no later than December l, 1978, DOE release a 

"Request For Proposals" to initiate programs to involve students in the 

discussion of SPS issues. The number of grants to be awarded will depend on 

many of the factors brought up in Section IV of this paper, but it would be 

advisable to sponsor between 5 and 10 programs. The amount of funding for 

each grant also depends on questions raised in Section IV. 

Responses to the RFP should be received by DOE no later than April l, 

1979. At this time a selection committee comprised of representatives from 

the SPS Project Office, appropriate education offices, and from the student 

and faculty communities, would evaluate the proposals and select those to re

ceive support. The programs would be conducted during the 1979-80 academic 

year to conclude in March 1979. Evaluations o·f the projects would take place 

between April and June, with a report to be forwarded to the SPS Project 

Office for inclusion in the final Project Report, due at the end of 1980. 

If the capabilities to manage the funded programs does not exist within 

the current structure of DOE, then it is our recanmendation that the task of 

Project Management/Coordination be contracted to an appropriate organization 

or institution. This Project Management task would include the development 

of a mail list to send the RFP. Such a list should include colleges, national, 

state, and local organizations, student societies, and others who are actively 

working in the field of student education activities. Just a few of the likely 

candidates who w:>uld be interested in sponsoring a student SPS project include: 
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0 over 120 campus-based academic programs organized around the 
theme of science and society (identified in the EVIST DIRECTORY 
Ethics and Values in Science and Technology); 

0 280 professional organizations and societies affiliated with the 
American Association for the Advancement of Science; 

0 the Free University Network, a nationwide network that offers 
non-traditional courses to over 300,000 students; 

0 over 100 colleges who sponsor Model United Nations Programs; 

0 the networks of the Institute of International Education and the 
National Association for Foreign Student Affairs; 

0 the 40 organizations associated with the Council on Students and 
Youth, an informal network of national organizations with head
quarters in Washington, D.C.; and, 

0 the national, state, and local networks of organizations interested 
in projects related to appropriate technology issues. 

The above mentioned networks are not meant to be a complete list, but demon-

strates that access to representative student groups can be built upon existing 

s true tu res. 

To establish a close working relationship between the selected project 

hosts and the on-going SPS study team, it is recommended that the Program 

Manager, or other members of the SPS study team, make site visits. These 

visits should take place early in the process to provide guidance and suggest 

ideas for project activities and events before they actually get underway. 

This type of cooperation between project organizers and the SPS study team 

would also help guarantee that a balanced approach was being maintained and 

that new information and study results would be made available. 

Finally, the Program Manager's role would also carry the responsibility 

to serve as a liaison among the different projects, to ~hare information, 

ideas, and experiences that are proving most effective in working with students. 

This information would be disseminateclthrough correspondence and during the 

site visitations. 
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2. DEVELOP AN SPS SOURCE PUBLICATION 

Because of the lack of SPS educational materials which have been 

generated for the layperson, we rec00111end that a SPS SOURCE PUBLICATION be 

produced. Information in the publication should 1nclude: 

0 basic infonnation on the SPS project and the surrounding issues; 
0 an assessment of the advantages and disadvantages of the technology; 
0 an indication of how DOE will arrive at a decision regarding 

the future of SPS; 

0 a bibliography and reference list of organizations interested in 
the SPS topic; and, 

0 infonnation on individuals who have expertise on certain aspects 
of the SPS discussion, and those who are available to speak on 
their area. 

In addition to being mailed to the public upon request, this publica

tion could serve as the basic background document on which to build each of 

the previously rec001Tiended SPS student programs. Because of its importance 

as a background publication, we reconmend that this document be produced no 

later than January 1, 197~. 

3. DEVELOP A CLASSROOM ACTIVITIES MANUAL 

We recolTITlend that a CLASSROOM ACTIVITIES MANUAL be produced which 

suggests possible ways to incorporate the SPS discussion into specific disci

plines. Such a manual could be helpful to students during the second half of 

the 1978-79 academic year and therefore should be available no later than 

mid -January 1979. 

4. DEVELOP A LIST OF F~TENTIAL FIELD TRIP SITES 

We reconmendthatalist be produced for DOE which outlines potential 

places to go for students interested in making field trips. Such a list 

\\Ould include rectenna sites; aerospace manufacturing plants; utility offices; 
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headquarters of envirorrnental organizations; government agencies; etc .. 

It is recommended that this list be prepared by March 1, 1979. 

5. DEVELOP A LIST OF MEETINGS RELATED TO SPS 

We recommend that a list be prepared which projects upcoming con

ferences where the topic of SPS will be discussed. Such a list could be 

updated on a monthly basis, with the first edition appearing in February 

of 1979. 

6. IDENTIFY PUBLIC HEARINGS APPROPRIATE TO SPS 

We recommend that a list be prepared which identifies possible 

public hearings that will take place at the local, state, and Federal level 

where the SPS topic may be discussed. This list could also be updated on 

a periodic basis, with the first edition appearing in March of 1979. 

7. INVENTORY EDUCATIONAL MATERIALS RELATED TO SPS 

We recommend that DOE begin to inventory educational materials -

slides, film strips, video tapes, brochures, etc. -- which discuss SPS and 

would serve as appropriate resource materials for students. 

8. RECOMMEND SPS TOPIC FOR NATIONAL DEBATE 

We recommend that DOE take the initiative to suggest to the Ameri

can Forensic Association, that the national debate topic (at the college level) 

in 1979-80 be associated with SPS or a broader energy question. The AFA 

generally makes their selection in May of each year so such an initiative 

should be undertaken no later than April of 1979. 

9. ASSIGN INTERNS TO FUTURE SPS CONTRACTS 

We recommend that all future contrac'ls awarded for components of the 

SPS study include funding for student intern positions. This recommendation 

goes beyond the socioeconomic study to include the other functional study 

areas. 
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10. SURVEY COLLEGE STUDENT ATTITUDES ON SCIENCE AND TECHNOLOGY ISSUES 

We rec0111Tiend that DOE conmission a national survey to assess student 

attitudes on science and technology issues, to include topics related to 

the SPS study. Such a survey could either be conducted by a professional 

polling organization, or perhaps as a student initiated project at the 

local level. We suggest that the survey be taken during the 1979-80 

academic year. 

11. DEVELOP A SPEAKERS BUREAU FOR SPS ISSUES 

As the topic of SPS gains in popularity as an area of interest among 

students, there will be a greater demand for qualified speakers to address 

campuses and organizations. We reconmend that all future recipients of 

SPS study contracts be required to make a conmitment to conduct at least 

three oral presentations before public and student audiences. 

12. CONTRACT STUDENTS TO BUILD SPS MODELS 

Because of the shortage of three-dimensional models on SPS, we 

reconmend that DOE contract with industrial arts classes to build scale 

models to represent SPS. Iniatiation of such a contract will depend on the 

final system definition for SPS. 

13. CREATE A CLEARINGHOUSE ON SPS 

Since DOE is concerned with the need to maintain an open system of 

c·onmunication and infonnation exchange for the SPS project, we reconmend 

that consideration.be given to creating a SPS Clearinghouse. Such a clear

inghouse would be charged with the responsibility of responding to student 

requests for information, cataloging all new SPS materials, and working with 

organizations and agencies interested in the subject. It is conceivable that 

many of the above rec0111Tiendations (numbers 2 - 12) could be managed by the 

clearinghouse. 
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14. APPOINT STUDENTS TO SPS ADVISORY COMMITTEES 

To give students a meaningful role in the actual decision-making 

process related to the SPS Project, we recommend that college students 

be appointed to appropriate SPS advisory committees -- either existing 

bodies or those planned for the future. The selection process should re

main consistent with current Federal policies pertaining to similar advisory 

committees within the goverrrnent. 

B. RECOMMENDATIONS FOR STUDENT PARTICIPATION TO OTHER ISSUES 

Because in-depth documentation of student participation activities 

needs to be advanced, the authors would like to make some recommendations 

for further study which might grow from the SPS program. 

1. EVALUATE THE STUDENT SPS PROGRAMS AS PILOT PROJECTS FOR OTHER 
STUDENT-GOVERNMENT COOPERATIVE VENTURES 

We recommend that, no matter what structure is eventually selected 

to involve students in the SPS discussion, an evaluation be made of the 

program. This evaluation could prove helpful for future projects where 

government agencies request student participation. 

2. SURVEY OTHER GOVERNMENT AGENCIES FOR POTENTIAL STUDENT PARTICIPATION 
PROGRAMS 

We recommend that the Federal Interagency Committee on Education 

conduct a survey of their member agencies in order to identify other issues 

an:iopportunities for college student involvement. 

3. CIRCULATE THIS WHITE PAPER TO A LARGE AUDIENCE 

In order to improve upon the findings of this paper and to increase 

the number of available documents related to student participation, we recommend 

that DOE give this paper a wide circulation. It is the authors' belief that 

this document can serve as a base to build and improve the available litera

ture on student participation programs. 
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VI. CONCLUDING REMARKS 

It is the belief of the Forum that student participation should be 

taking place at all levels of governnent and wtth a wide range of issues. 

The assessment of methods presented in thi's paper is just the beginning of 

an evaluation of how student participation in the discussion of these 

issues can be implemented. 

The following exerpt from an article by Albert Rosenfeld, currently 

Science Editor of SATURDAY REVl,EW magazine, sunmarizes why this broadbase 

involvement and understanding of issues is important: 

"It is fi'tting that doctors and scientists, who are most closely 
associated with new developments, are the first to express their 
concerns. But eve.ryone will have to be concerned. It would be 
hard to exaggerate either the challenges or the opportunities 
for educators, for business leaders, for legislators, ~rtists, 
writers, theologians, philosophers -- 1and f'or ,YOU and me, 
personally. 

One of the weightiest burdens is bound to fall on the statesmen 
and leaders of men, both nationally and internationally. They 
are, of course, already confronted with enonnous problems brought 
on by science and technology. Nuclear weaponry ..• chemical and 
biological warfare .•. As space gets increasingly cluttered with 
hardware, a body of space law becomes imperative ... WorldwUe 
weather control, .. exploitation of the oceans' resources .•. The 
need to face this complexity of problems takes on more acute 
urgency. 

The most tempting solution is to let things ride and pay as 
little attention as possible to these mind~boggling developments. 
But a decision to ignore them is simply a decision to turn 
them over to any unscrupulous opportunist who chooses to employ 
them for his own ends. 11 l 8 

It is our belief that we must start at the earliest possible date to 

develop educational programs to assist students to understand their role 

in managing these "mind-boggling" developments. 

Finally, the effective integration of student participation into the 

planning discussion of' a high-scale technology is a gradual process, and 

involves a long-range effort and commitment. The results of this process 
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require new methods of evaluation and an on-going discussion to make 

improvements and adjustments to increase the effectiveness and number of 

opportunities. 

We would like to conclude at this point and share the advice from 

R. Buckminster Fuller's book, EDUCATION AUTOMATION: 

"The first effort of planning by students and its design 
implementation may be expected to disclose great amateurish
ness and inadequacies, but out of these inadequacies and 
amateurishness should emerge criticisms from the politicos, 
economists, and industrialists, excited by students~ plans 
treading on their doorsteps, out of which criticism on the next 
round would be improved. 11 19 
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