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PREFACE

Planning for the National Institute of Education (NIE) ﬁas been under-
way for over two years. The first stage resulted in the Presidént's
Message on Educational Reform of March 3, 1970, and the NIE bill intro-
duced ih the. Congress. Since then, the planning activity has continued
and a number of reports on different aspects of the NIE have been pre-
pared. One of the first reports was produced by The Rand Corporatiou
in February 1971 (R-657-HEW, National Institute of Education: Preliminary

~ Plan for the Propoged Institute). In Rand's study, both the program of
activities that the NIE could undertake and an orgenizatiomal plan for
the Institute were considered. Under the guidance of the NIE Planning
Unit that was formed in the Office of Education after the completion
of Rand's study, a number of additional studies on selected topics have
been undertaken to prepare for the beginning of NIE's operations. This
report is the result of one of those studies.

In addition to the Planning Unit's efforts, the Congress has care-
fully examined whether or not the NIE should be created and, if so, what
its responsibilities, methods, and activities should be. The Congress
has issued a number of reports resulting from its deliberations.

This report presents three alternative strategies for organizing
and managing the NIE during its early years. Two of these strategies
are quite different from Rand's preliminary plan for the NIE, and one
is very close to that plan. These strategies have been distilled from
Rand's research on the practices of federal agencies and industries
that support research and development (R&D) and from the research
literature on organization and management. 1he strategies are intended
to provide major alternative approaches from which the NIE can choose in
organizing and managing R&D and applying it to educational problems in
its early years;

Sections I and II of this reﬁort present five basic choices that
must be made in designing an organizational and managerial strategy
for the NIE. The many possible combinations of these choices are
reduced to three most attractive sets of choices, or strategies. 1In

Sections III, IV, and V, detailed organizational and managerial plans
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for implementing each of the strategies are presented.

- There are skeptics who say that preparing generalized designs for
an R&D institution is a fruitless endeavor. They argué that the external
political enviromment is so complex and influential that it overwhelms
any presumption to consider practical ways of deliberately constructing
and operating an organization. Others point out the limited availability
of operational theories about the best ways to organize and manage R&D.
It is argued that an organization is no more than the people in it, and
that once these people are chosen, what they will do is predetermined'by
their own preferences and the‘external environment. If true, this view
invites a prior question: What kinds of personnel should be chogen
and what should their preferences be? Cértainly, these considerations
should be part of any design for an organization.

We will try to meet the challenge of the skeptics by presenting
prima facie evidence--organizational and managerial strategies that are
intrinsically different but apparently feasible. We will be concerned
with alternative responsibilities that could be assigned to NIE personnel
having certain preferences, the managerial activities these personnel
could establish, the kinds of R&D activities that could be emphasized,
and the relationsliips of authority between different groups within the
organization and between the organization and its environment. We will
take what we think is a different approach to presenting organizational

and managerial designs.
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I. INTRODUCTION

During the National Institute of Education's early years of
growth, the Director anﬂ his staff will be making many choices that
will determine the NIE's organizational and managerial form and,
inseparably, shape its effect on education. The purpose of this
Working Note is to present a number of different strategies for the
NIE that its managers can use as alternatives in making these choices.

In presenting these strategies, we will discuss, first, some
basic elements concerning organizational and managerial design and,
second, some of the most attractive combinatibns of these elements.
Each of these combinations will be called a strategy for the NIE.
Third, to add concreteness, each strategy will be used to generate
a fully detailed model of management procedure and organization
for the NIE. The models are not intended as blueprints for imple-
mentation in a sequence of formally outlined steps, but rather as
concxete exemplars of the alternative strategies proposed for
- organizing and managing educational R&D. These strategies would
be difficult to convey entirely in the abetract. '

R&D OBJECTIVES B
Both the Congress and the Executive have addressed the issue

*
of the NIE's objectives, and agreement on this issue has emerged.
In the remainder of this section we will present our interpretation of
these objectives and indicate the kinds. of activities that the NIE

might support under each one.
The order in which the NIE's objectives are presented is not

necessarily indicative of their priority for the NIE.
Based on a number of other considerations, which will be dis-
cussed shortly, NIE managers might choose to emphasize some of the

objectives more than others. A particular emphasis would be achieved

*Higher Education Act of 1965, Title III, as amended 23 June
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by adjusting the allocation of the NIE's resources to favor high-:
priority objectives. Thus, one of the basic design elements in an
R&D strategy for the NIE is the relative emphasis given to various
objectives.

The NIE's objectives are grouped into two categories: direct
objectives to create and implement R&D results, and supporting oblec-

tives to improve the NIE's abilicy to achieve its direct objectives.

Direct Objectives

Objective I: To help solve or alleviate some important national

problems of American education in a relatively short period of cime.*

There is general agreement that one NIE objective should be
to find solutions to specific, nationally important educational
problems. Efforts in support of this objective would be distinguished
from othe:- NIE efforts to solve practical educational problems by
(1) the necessity of making significant progress in a relatively
short period of time and (2) the criterion of selecting problems
of national importance. These distinctions would force greater
reliance on existing knowledge and capabilities and greater emphasis
on solving selected problems than in other NIE activities.

The kinds of activities that could be included under this objec-

tive are:

o Broad-scale attacks on chronic defieiencies such as unequal
access to education or ineffective use of resources.

o BSolutions to priority problems such as school financing
formulas or drug abuse education.

o Exploitation of research accomplishments such as a major
advance in learning technology.

o Responses to Office of Education priorities such as career

education models or compensatory reading curriculum.

*Levlen, R. E., National Inatitute of'Education. Preliminary
Plan for the Proposed Institute, The Rand Corporation, Rr657—HEW
February 1971, p. 24.
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Objective II: To create improved educational policies and practices

*
through continuing programs of research, development, and evaluation.

This objective would involve advancing the state of educational

practice on a broad front through direct investigation of educational
. phenomena and invention of educational improvements in many areas.

Consideration could be given to both local and national problems
and to all age groups. Subjects éould include learning, instruction,
administration, and measurement. The effort would probably involve
a mixture of coordinated and individual projects and a wide range of
skills and backgrounds. It would doubtless require the joint partici-
pation of professionals in R&D, education, and management, as well as
members of the public community.

Some activities that NIE could support under this objective are:

o Analysee of current practice to point the way to promising
improveméncs.

o Experiments and demomstrations to test new educational
approaches.

o Research and development on improved methodology and
instruments for educational measurement.

o Inquiry concerning characteristics of the learning process--
students, teachers, subject matter, and interactions among them.

o Development of curriculum and instructional improvements.

o Inquiry into improved decision policies for parents, practi-
tioners, administrators, and managers. .

o Evaluations of educational programs and products.

o Construction of simulations and other quantitative models

of education systems.

Objective III: To screngchén the foundations of scientific

%k
knowledge on which education rests.

The NIE's practice~improvement activities would be enhanced in

*
Ibid., p. 29.

k% '
Ibid. ] p. 33l
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precision and quality by improvements in scientific knowledge regard-
ing basic physical, biological, psychological, social, an_d informational
processes. Accivities implied by this objective differ fx:om those
implied by Objective II principally in the kinds of problems attacked
and the method used for achieving results. In building scientific
knowledge, the topics of study are ordinarily of a more universal and
fundamental nature and less directly related to the solution of practi-
cal education problems. Projeccs are chosen primarily for their intrin-
sic contribution to improving understanding and, most importantly,
for their potential solvability. Emphasis is placed on understanding
phenomena and problems that are important to education, but it is
not the primary criterion. Nevertheless, scientific advancement often
opens frontiers for practice. When these advances occur, they are
usually significant enouéh to affect large segments of the population
over long periods of time. '

Strengthening the foundations of scientific knowledge incl.udes

activities such as:

o Philosophical and historical inquiry into the goals of
education. )
o Experimental and conceptual inquiry into individual Zearning;'
and intellectual growth.
o Experimental and conceptual inquiry into educational measure- .
ment.
o Experimental inquiry into the physiology of learming.
.o Experimental and conceptual inquiry into group interactions
affecting education.
o Experimental and conceptual inquiry into 8octetal interactions
affecting educatioa.
o Longitudinal studies of educational phenomena and maintenance
of carrier populations for experimenc.*

*J . Gallagher and J. Sparling (eds.), Research Directions for the
708 for Child Development, Frank Porter Graham Child Development
Center, University of North Carolina, Chapel Hill, 1972, pp. 15-17.



Objective IV: To link R&D with all components of educatfonal
policymaking and practice. B

A chronic problem in educational R&D has been a failure to link
R&D with educational policy and practice. The purposes of linking
R&D with educational policymaking and practice are to aid in directing
R&D toward actual needs and foster widespread use of R&D results in
educational practice. This can involve a large rumber of activities,
including the following:

o Opzration of a network of educational extension agente
(for example, one modeled on the system of county agents and
extension specialists used in agricultural R&D).

o Sponsorship of field demonsirations of R&D results.

o Provision of féZZdwships for practiiioners and other R&D
users to work in R&D institutions. '

o Inclusion of practitioners and other R&D usere on project
review panele and advisory counctils.

o Funding loeal school districts to establish organizational
units that conduct R&D.

o Organization of resource centers where practitiomers and others
can find solutions to prohlems.

o Support for a mechanized dissemination syetem for distribut-
ing R&D results. B

o Support for a mechanized data-collection system for detecting

educational problems.

In this Working Note we will consider alternatives for linking
R&D to external communities at the strategic level, but we will not
present detailed models for implementing the linkage strategies. At
the detailed level, our attention will be limited to organizing and
managing R&D. We will exclude or anizing and meraging the linkage of
R&D to policymaking and practice. In our judgment, the task of deveiop-
ing detailed models for organizing and managing implementation is so

complex that it should be ronsidered in a separate analysis.




Supporting Objectives

Objective V: To conduct a pzsgram of policy studies on the

problems of American education and educatioenal R&D.

The NIE Director will be responsible for allocating resources to
the NIE's programs and establishing overall managerial and organiza-
tional policies. In making these decisions, the Director will -
consider the prcblems of American education and determine how educa-
tional R&AD can be most effective in resolving these problems. To
assist the Director in considering these factors, a program of policy
study of education.and educational R&D should be conducted within
the NIE. The policy study program would provide the Director with
recommendations for and assistance in the planning of new NIE programs,
assessments of existing NIE programe, and recommendations for improved
organizational and managerial policies--all based on studies of the
state of American education.

The current NIE legislation* specifies that the Director of the
NIE will be responsible to the Assistant Secretary of Education in
the Department of Health, Education, and Welfare. As part of this
responsibility, the Director will be called upon to assess the
implicacioné of educational R&D for federal educational policies
considered by the Assistant Secretary. The NIE's policy study pro-
gram could support the Director in meeting this responsibility as
well. In perforﬁihﬁ this function, the policy studies program
would provide a vital link between educational R&D and educational
policymaking.

Policy study differs from other kinds of R&D activity in a
number‘of ways. First, it is decision-oriented: its purpose is to
generate and evaluate alternative ways to make a particular decision.
Secondly, it is ordinarily high-level and contextually specific.

The decisions studied are ones made by high-level management in a parti-

cular organization. Thirdly, policy study is best performed by

*4igher Education Act of 1965, Title III, as amended 23 June
1972, Sec. 405.



multi 1isciplinary teams, since typically a broad range of social
economic, technical, and political factors are considered, and a

wide range of methodologies are employed.

Objective VI: To improve the quality and quantity of educational
*
R&D manpower In subject areas and skills where the need is great.

Almost every activity undertaken by NIE will have the indirect
effect of training educational R&D manpower or building institutional
capacity, or both. This objective implies the need for activities
aimed at the direct development of the supply of competent educational

R&D manpower. This can be done in a number of possible ways:

o Attraction of highly qualified RED performers from other
fields into educational R&D.

o Traineeships, particularly for university students, for
instruction in skills and subject areas.

o On-the-job subsidies for trainees to participate in R&D

projects.

Objective VII: To increase the number of effective educational
% .
R&D institutions.

This objective implies the need for activities to support the
development of permanent institutions for conducting educational R&D.

A number of methods can be used to build R&D institutions directly:

o Grants to institutions for the support of R&D in designated
subject areas--R&D centers.

o Grants to institutions for the support of R&D in undesignaced
subject areas in amounts determined by criteria not directly
dependent on performance--formula grants.

o Grants to institutions for the purpose of paying overhead and
other institutional costs—-~core grants.

*
Levien, op. cit., p. 36.




These methods can be used either for developing new institutions in

areas of need or for maintaining existing ones on a continuing basis.

Balanced Approach

Our strategles for organizing and managing the NIE will be based
on the assumptior that has guided most NIE planning, that some R&D
activity responsive to each of the objectives should be supported in
every strategy in order to maintain a balanced educational R&D system.
It appears that few R&D agencies ﬁave adopted this policy in their
early years; thus, the NIE would be relatively unique in adopting a
balanced approach to the support of R&D.
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II. BASIC ELEMENTS IN ORGANIZATIONAL AND MANAGERIAL DESIGN

ORGANIZATIONAL DESIGN
Two basic elements in designing an organization are the division

of responsibility among the major units of the organization and the
organizational structure. 'Division of responsibility" refers to the
assignment of acciﬁicies to the various parts of an organization. It
is usually reflected in the labels that appear in the boxes of an
organization chart. "Organizational structure" refers to the method
* used to coordinate activities that fequire cooperation among an
organization's major parts. It is sometimes reflected in the
érrangemenc of connections among the boxes of an organization chart.
These two considerations are not the sole determinants of organization,
but they do make a significant difference in how an organization
functions and, presumably, how well it accomplishes its objectives.

Division of Responsibility
A basic concept in organization theory is the notion of a superior/

subordinate relationship between a director and a number of working
groups called major units. Each major unit in an organization is
assigned a share of the total responsibility.

The purpose of this section is to discuss desirable alternatives
. for the division of the NIE's responsibilities among major units.
Other aspects of the relationships among these major subunits and
between the major subunits and the director will be deferred until
the next subgsection entitled "Organizational Structure."

The NIE's mission could be divided among major units in a number
of ways. Among the most commonly suggested are:

o By scientific discipline. The scientific disciplines relevant
to education can be grouped into general categories. One
suggested categorization includes natural sciences, social

sciences, behavioral sciences, and information sciences.




o By school-age group. The division of responsibility by
school-age categories does not have to coincide with the
usual divisions of the education system, but other categor-
izations might be awkward. The education system divides
easily into early childhood; elementary, secondary, higher
education, adult education, and continuing education.

o By geography. Division of responsibility could be determined
by'geographic region: -northwest, west, north central,
mid-central,'eouch,.and northeast. .

o By pzvaemuamea. A coﬁprehensive categorization of problems
of educational R&D 1s more difficult to develop in education
than in some other social problem areas. In health, the
categories could‘be cancer, neurological disease, arthritis,
metabolic diseases, and 8o forth. In education, one possible
categorization* is equal access to education, the quality
of education, and effective use of resources.

o By subject area. Subject areas are distinguished from problem
areas principally in that subject areas denote fundamental
categories of continuing concern, while problems are assumed
to be topical and finite. In health, for example, the optical
system and the cardiovascular system are subject areas. In
education, a possible categorization of subject areas is:
the instruction aﬁd learning prccess, administration and
management, measurement and evaluation, and education systems
(strategic alternatives in education).

o By R&D objectives. Since we have proposed seven NIE objectives,
the NIE could have seven major units, or some of the objectives
could be combined to yield fewer major units. A possible
grouping would be: national problem-solving (Objective I);
research and development, including fundamental research

* e 8
Levien, R. E., National Inetitute of Eduoation: Preliminary Plan
for the Proposed Institute, R-657-HEW, The Rand Corporation, February 1971.
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(Objective III), practice-oriented R&D (Objective II),
linkage of R&D with all components of educational policy-

making and practice (Objective IV), improving educational
R&D manpower (Objective VI), and institutional development
(Objective VII); and policy study (Objective V).

Although there are many ways to divide responsibility among the
NIE's major organizational units, two appear to be more advantageous
than the others: division by subject area and division by R&D

objectives. The following reasons are given:

o Division by scientific discipline would pose problems if the
NIE were to support the seven proposed R&D objectives. Most
of these objectives require major contributions from performers
outside the academic disciplinés, and these performers would
be likely to be deterred from contributing if the NIE were
aligned solely with the academic disciplines.

o Division by school-age group would align the NIE's major
units with components in the existing education system and
the Office of Education, since both use the categories of
pre-school,* elementary, secondary, and higher education.

Such an alignment would match the highly organized groups of
practitioners and researchers associated with each of these
sections with the NIE's major units. This correspondence could
be expected to inhibit the generation of unconventional or
cross-cutting solutions to educational problems and to

increase the chance that the NIE would become the "captive"

of strong, existing educational constituency groups.

o Division by geography would split the NIE into several
regional and, presumably, identical institutes. As a result,
the scarce supply of funds, knowledge, and educational R&D

management personnel would be distributed across several

x
The Office of Education does not have an early childhood
bureaii.
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almost managerially separate insc;cucions, and consequently
their effect would be diluted.

o Division by problem area would appeal to some of the NIE's
sources of financial and constituency support, but would also
create some difficulties. The division of responsibility by
problem area would tend to discourage long-range, knowledge-
building activities in favor of short-term problem~solving
activities, and would tend to increase the danger of insti-
tutionalizing a particular set of problems and resource

: *
allocations in the NIE's organizational structure.

Division by subject areaq is a desirable alternative. Subject
areas can be chosen to cut across age groups, research disciplines,
and problems, leaving considerable resource allocation erxibilicy.

Division by R&D objectives is also a desirable alternative since
the full range of R&D performers and practitioners could be expected
to be attracted to éuch an organization, and resource allocation
flexibility among education problems would not be hindered. Division
by R&D objectives would attract performers because each specialty
(fundamental researchers, developers, policy researchers, and so forch)
could find a unit éligned with their time perspective and professional
goals. Resources could be easily reallocated among problems: activities
could be changed within the major units to réflect changing
problem priorities without the necessity of significéncly altering
the proportion of resources allocated to each R&D objective. Since
there 1s no compelling rationale for deciding what proportion of the
NIE's resources ought to be allocated to each R&D objective at any
point in time, these proportions are not likely to require as frequent
adjustument as'are problem priorities.

Thus, two alternatives for dividing responsibility among the NIE's
major units seem most desirable: division by subject area and division
by R&D objective. If division by subject area is chosen, most of the

*The alternative of labeling the major units by problem, but
designing a management mechenism to support entirely different objectives,
is ruled out.
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R&D objectives will have to be supported in each major unit. If
division by R&D objective is chosen, most subject areas will be of
concern to each unit. '

' Although division by disciplines, school-age groups, geography,
and problem area does not seem desirable for the major units of the
NIE, these divisions would be appropriate and desirable within the NIE's
major units of organization. However, different divisions would be
appropriate within different major units. Division by discipline,
for example, would be appropriate in a major unit responsible for
fundamental research but not within one responsible for problem-

solving.

Organizational Structure

There are three different ways of relating and coordinating the
efforts among the major units of an organization; each represents a
basic organizational structure. These three basic variants, which
have been used by federal agencies and indust+ial firms in conducting
R&D, are the .linear. structure, the linked'structure, and the .matrix
structure. The linear structure is the simplest form and is probably
the most commonly uséd by R&D organizations. The linked and matrix
structures are more complex forms that are used to increase
coordination among the major units of an ﬂ&D organization.

Coordination, in general, involves the exchange of information
and the allocation of responsibility among separate activities not
immediately under a common manager. Some specific types of coordination

needed in organizations are:

Sharing knowledge, experiences, and capabilities.
Exchanging information on progress, problems, and prospects.
Assigning responsibility for interrelated activities.
Determining trade-offs among conflicting objectives.

o O 0O O o

Pooling resources to achieve mutually beneficial effects.

Linear Organizational Structure. The linear organizational

structure 1s characterized by an agency director who delegates work
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responsibility and a number of major units that are equal in stature
and subordinate to the director's authority. Since each employee
reports both administratively (for promotions and rewards) and sub-
stantively (for guidance in work activities) to his immediate super-
visor, the linear structure has vertical lines of authority. An
outline of the linear structure is shown in Fig. 1.

Any method of dividing responsibility described in the previous
section can be used in the linear structure. Agency directors usually
divide responsibilities so as to minimize the degree of overlap among
- the units, although sometimes responsibilities are overlapped intention-
ally to provide greater flexibility in allocating resources and
stimulate competition among the major units. The conventional view,
however, is that overlapping responsibilities costs more in internecine
conflict than is gained in flexibility and competitively stimulated
performance.

Coordination among the major units is achieved through the direct
management effort of the agency director. The channels of coordination
are, therefore, primarily ‘vertical, passing up and down the lines of
authority, to and from the director's office. Horizontal contacts
among major units would be relatively infrequent.

| More complex organizations may require increased horizontal
coordination among major units. The following two organizational
structures may be useful. _ .
Linked Organizational Structure. The linked organizational

structure is characterized by two mechanisms that increase horizontal

coordination: (1) responsibility for coordination is assigned to a
*

separate major unit that is neutral and equal in stature with the

other major units, and (2) key working groups from different major

*Neucral in regard to its predominant orientation toward the
objectives of any particular major unit. The coordinating unit would,
however, be an advocate on selected program issues. A coordinating
unit should not be oriented so that it is viewed by the other major
units as consistently favoring one or some of the major units
(P. R. Lawerence and J. W. Lorsch, 'New Management Job: The Inte-
grator," Harvard Business Review, Vol. 45, No. 6, November-December
1967, p. 147).



Fig. 1 -~ Linear organizational structure
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Responsibility o Any method of dividing responsibility
among the major uaits can be used in the
linear structure; e.g., division by
discipline, subject area, etc.

o The major units' responsibilities can be
shared to promote allocation flexibility
and competition or assigned individually
to minimize conflict.

Supervisory

Relationships o Each employee works permanently in one

major unit.

o Employees are supervised both admin-
istratively (promotions) and substantively
(work activities) by their major unit
director; authority patterns are vertical.

Mechanisms for
Coordination o The organization's director is responsible
for coordination among the major units.

o The channels of communication and contact
within the organization are predominantly
vertical, that is, between employees
and their supervisor.

o Horizontal coordination among major
units is achieved by communi-
cation through authority channels.
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uni:s are collocated with each other to facilitate communication.

Each of these mechanisms can be applied separately in any organization
to increase horizontal coordination, but they are included as the

dual features of a linked organizational structure because both
increase horizontal coordination by bringing work groups together
without significantly changing authority patterns. The linked
structure 1s shown in Fig. 2,

The major unit responsible for coordination in the linked
structure is called an integrating unit.* Since the integrating unit
is equal in stature to the other major units, coordination is not
imposed by the director's authority as in the linear structure,
but encouraged and monitored through cooperation with the integrating
unit. The lines of authority in the other major units would not be
significantly altered by the presence of the integrating unit, so
conflicts could be resolved by recourse to the director if necessary.
However, most coordination would be achieved through negotiation and
exchange among equals, with the integrating unit performing an
initiating and mediating role.

The responsibilities of an integrating unit should include, in

general;

o Examining the extermal environment to determine current
problems and estimate future problems requiring R&D attention.

o Organizing internal efforts to address these problems by
bringing together appropriate skills within the organization
and initiating work efforts.

o Monitoring progress in the major units to determine diffi-
culties and convey findings to the other major units.

o Resolving intraorganizational conflicts arising among

different work groups.

The integrating unit should not have the sole responsibility for

carrying out any of the organization's R&D objectives, except for

*Ibido’ ppo 142-1513
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Fig. 2 -- Linked organizational structure
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Supervisory
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o Employees are supervised both administratively
(promotions) and substantively (work
activities) by their major unit directors;
authority patterns are vertical.
Mechanisms for o
Coordination 0 An integrating unit is responsible for
coordinating among the major units. The
integrating unit is equal in authority
to the other major units and adopts a neutral
position in dealing with the other major units.
o Coordination is also achieved through
selective collocation of major unit personnel.
o - Horizontal coordination among major

units is achieved through cooperative
efforts stimulated by the integrating
unit and through-collocation.
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some types of policy study activities included under Objective V. The
integrating unit should, however, directly assist the other major

units ip carrying out their responsibilities (for example, by providing
direct assistance in program planning and evaluation).* The involvement
of the integrating ﬁnic in the everyday activities of the other major
units would be a principal means of influencing program content and
management policy.

The types of policy studies fhac the integrating unit should
undert ake are problem analyses and decision analysis studies directly
useful in coordinating the NIE programs. These studies could be a
substantial portion of the integrating unit's total activ;Lties without
violating the integrating unit concept. All other policy studies,
particularly those with a broad, long-range orientation, should probably
be performed elsewhere in the organization. There are two reasons
for this. First, the integrating unit should be primarily inwvolved
in the day-to-day management of the NIE, which would be incompatible
with the perspective needed for conducting long-range policy studies.
Secondly, if the integrating unit assumed responsibility for long-
range, broad perspective policy studies, it would be shifted away
from its necessary position of neutrality in relation to the orienta-
tions of the other major units. However, while not responsible for
performing these long-range policy studies, the integrating unit should
definitely include that activity as part of its coordinative role.

One example of an integrating unit is the Systems Engineering
Department in the Bell Telephone Laboratories. Systems Engineering
is responéible for monitoring the interfaces between basic research
laboratories, components laboratories, system development laboratories
and production, and guiding tﬁe work in these units toward Bell system
needs. Additional examples of integrating units can be found in other
industrial R&D organizations. '

The second mechanism for increasing coordination in a linked

structure--collocation of key working groups from major units—-

*
Ibido [y ppo 142"'151 .
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is a way of overcoming communication barriers existing among working
groupé that do not report directly to a common director. Collocating
these groups without changing the organizational structure, even to the
extent of moving a working group away from its major unit, is usually
effective in eliminating the communication barrier. In general, it
has been found that collocation is not effective unless it is "close,"
which means that collocation on the same site but in separate build-
ings, or even on different floors of the same bullding, is rarely
sufficient to generate enough incergfoup contact.

In the Bell Telephone Laboratories, hor:&zgpg_a_.‘l communication is
needed between engineering development labo_rago;'ies and Western
Electric manufacturing facilities., These facilities are separated
organizationally and geographically, but must coordinate their efforts.
To achieve this coordination, some personnel from the development
laboratories and some from Systems Engineering work in the Western
Electric manufacturing facilities alongside Western Electric production
engineers.*

One criticism of the linked structure is that the integrating
unit's role in an organization is ambiguous. The integrating unit
is accountable for an.organizacion's total performance but has no
authority to command action, which is an unattractive situation for
many managers. Moreover, the contribution of members of an integrating
unit to the overall effort is difficulc.co.idencify, which makes
their performance difficult to assess. '

Matrix Organizational Structure. One solution for the problems

that arise in linked organizations is to achieve coo;dination by
having an employee in an organization work for two supervisors, each
having different responsibilities, but each with a need to coordinate
his efforts with other activities in the organization. This leads

to a matrix organizational structure. Matrix structures have been
adopted by a number of R&D organizations, including the National
Aeronautics and Space Administration's Goddard Space Flight Center

and the National Cancer Institute.

* ‘ »
J. D. Morton, Organization and Innovation: A Systems Approach
to Technical Management, McGraw-Hill Book Company, New York, 1971, p. 62.
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The matrix structure is characterized by the division of an organ-
ization's responsibilicies into two classes; each of the classes is
called a dimension of the organization. These dimensions are ‘then
divided into one or more major units of organization according to one
of the divisions of responsibility discussed in the previous section.
Different divisions of responsiBilicy can be chosen for each dimension.

Coordination is achieved in this organizational arrangement by -
having many of the personnel in the organization work for the directors
of two major units, one in each dimension of organization. Usually,
employees report administratively (for promotions and rewards) to one
of the major unit directors and substantively (for direction o. work
activities) to one or both major unit directors. This two-dimensional
arrangement is the source of the term "matrix" for this organizational
structure. The matrix organizacional structure is summarized in
Fig. 3, in which the "matrixing" of personnel reporting is indicated
by overlapping the boxes representing major units on one dimension
of organization with the boxes representing major units on the other
dimension. The intersections represent personnel who report to the
two respective major unit directors.

An employee's reporcing relationship can be one in which no
substantive work is performed for the major unit director to whom
an employee reports administratively or one in which different
substantive tasks are performed simultaneously for both major unit
directors. Also, employees can be collocated with either of the major
units, or with both, depending on thc degree and type of coordination
desired. .

Experience with the matrix structure in R&D management indicates
that it is important to adopt the following organizational policies:

o The programs or projects in one dimension of organization
should be temporary; that is, last only a few years and then
be disbanded.

o The major units in the other dimension of organization should

have responsibility for and funds to pursue some of the

organization's R&D objectives.
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Fig. 3 -- Matrix organizational structure

Director

Division of

Responsibility o Part of the organization's responsibility is
divided among major units in Dimension A, part
among major units in Dimension B.

o Different divisions of responsibility can be
used in each dimension.

Supervisory
Relationships o Each employee reports administratively (promotions)
to one major unit director.

o Most employees report substantively (work activities)
" to two major unit directors.

o Authority relationships are two-dimensional and
_are, therefore, matrixed.. . -

Mechanisms for
Coordination ¢ Horizontal coordination across major units is

achieved through dual supervisory relationships.

These relationships are equivalent, in effect,

to transferring personnel frequently among major units.
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The first policy reduces competition for staff between the directors
of major units on different dimensions. When the major units in both
dimensions are permanent, the experience has generally been that to
prevent the loss of staff to other units, unit directors diécourage
~haring arrangements and undervalue the assistance that.personnel
provide to other units. Both factors tend to decrease the incentive
that employees have to work for two major unit directors, which in the
long run resulis in a conversion of the matrix structure to a linear
structure,

The second policy is intended to provide the major units on the
permanent dimension with the means for building a broad base of
personnel resources. The broader this base, the more quickly and
authoritatively the major units on the temporary dimension will be
able to respond to new responsibilities and activities by drawing from
the permanent pool. Another reason for the second policy is that it
aids in recruiting competent management talent for the permanent
dimensions. Most managers neced to have some responsibility for
allocating resources as a component of job satisfactionm.

Selecting an Organizational Structure. Research on industrial

R&D organizacions* and observation of government R&D agencies indicate
that R&D organizations perform more efficiently if there is (1) high
differentiation in skills, professional goals, time perspective, and
degree of control among an organization's major working units; and,
simultaneously, (2) high integration (coordination) of those major
working units. These observations favor either the linked or the
matrix forms of organization, since these structures facilitate
grouping similar persomnel together in separate major units (differen-
tiation) and coordinating the individual efforts of these units

~ towavrd common purposes (integration). The linear etructure does not

“ hrive these advantages; but-it will-not be eliminated from consideration

* . . . )

P. R. Lawrence and J. W. Lorsch, Organization and Environment:
Management Differentiation and Integration, Richard D. lrwin, Inc.,
Homewood, Illinois, 1969.
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because of its widespread use in federal R&D agencies. Consequently,
each of these three organizational stxuctures will be considered for
the NIE.

BASIC MANAGEMENT STYLES

The management process for an R&D program can be divided into

seven parts, as shown in Fig. 4: program planning, project generation,
project selection, project monitoring, project utilization, project
evaluation, and program evaluation. The five activities relating to
project management are usually performed in a closed, continuing cycle,
. which will be callied program development. All seven activities are
described in detail in Table 1.

A -
|
{  Program Pregram
' Planning Evaluation
b
\ Proj ect
/ Generation
Project Project
Selection Evaluation

\ //
Project S Project
Monitoring Utilization

Fig. 4 -- Relationships among parts of the R&D management process

By choosing particular policies for each part of the R&D manage-
ment process, it is possible to create different overall management
styles for managing R&D. Five different management styles are presented
in this section. The criterion for choosing pdlicies to create these
styles 1s the degree of control over program content exerted by
federal program managers. The styles range from directed management

with considerable control over program content to management with
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Table 1

THE R&D MANAGEMENT PROCESS

R&D Management Process

Activities

Program planning

Detection and incubation of new program ideas.

Determination of an initial program strategy
and objectives. ’

Reassessment and readjustment of program
objectives and allocation priorities
(a continual process).

Program developmenca

Project generation: creation of project
concepts and preparation of proposals
(responsive to program objectives and
program evaluations).

Project selection: determination of projects
to support (responsive to program
objectives).

Project monitoring: technical assistance
to project performers, communication of
problems and results among projects,
assessment of substantive progress,
redirection of effort, and fiscal auditing.

Project utilization: encouraging the use

of project results.
Project evaluation: assessment of project

accomplishments,. recommendations for future
efforts, and evaluation of project performers.

Prcgram evaluacionb

Assessment of the substantive and managerial
accomplishments of a program or programs.

Recommendations for changes in program
objectives, priorities, and management.

aProgram development is described in terms of a number of

interrelated projects.

bProgram evaluation and program planning have assessment of
program objectives and priorities as common activities, indicating

an area of overlap.
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little or no control. The choice of styles to span this range is
somewhat arbitrary since, as readers will observe, there is actually
a continuum of possible styles between these two extremes.

Management policies can be implemernted in 2 number of ways so that
considerable variation in management procedures and techniques is
possible. Many of these variations are discussed in detail in

Secs. IIT through V.

Directive Management Style

The directive management 8tyie outlined in Table 2 provides the
most control by federal managers over program content. The principal
distinguishing feature of this style is its almost total reliance on
intermal staff to perform all management accivicies.* All program
decisions are made by internal management staff in close consultation
with a large, highly qualified intramural research staff. Unlike
any of the other management styles, each part of the management process
receives about equal emphasgis.

Observations of existing R&D organizations suggest that in
managing highly directed R&D it is extremely important to have a large,
intramural R&D staff available to use as consultants in decisionmaking
and as a gsource of program and project ideas. Without a staff that
is integrated with the management team,**several difficulties are
likely to arise. One is that significant R&D events and opportunities
may too frequently pass wnrecognized and unexploited. Another is
that decisions may be made with inadequate information because of
the inconveniences of using a large number of external consultants
and-che unfamiliarity of those consultants with other aspects of a.
directed program. A third difficulty is that progran coherence may:
be lost by relying on external sources for project ideas; this reli-

ance divorces project generation from program planning and separates

what should be highly interactive activities in directed management.

*
Most federal R&D agencies rely on the external scientific
community to a greater or lesser extent in many management activities.

*k
Internal consultants.
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Table 2

DIRECTIVE MANAGEMENT STYLE:

GENERAL MANAGEMENT POLICIES

All decisions are made by internal, centralized management staff.
Decisionmakers rely on intramral research staff as the principal
source of technical advice and assistance. Consequently, the

intramural staff should be large and highly competent.
Equal effort is devoted to all parts of the R&l management process.
A high ratio of marnagement staff to project budget is maintained.

PROGRAM PLANNING POLICIES

Programs are plamned in detail and continually replanned.

Specifie end objectives are determined.

A written plan is produced to explicitly identify important
independent variables (the alternatives) and dependent
variables (the end objectives and intermediate objectives).

A system for measuring progress is established and used for
management control.

Activities ave coordinated for convergence to the planned end.

PROGRAM DEVELOPMENT POLICIES

Project ideas are generated intemally.
Project selection and performer selection are separate activities.
Projects are selected by internal staff to fit the overall
plan.
Potential performers bid on the selected projects.
A contract should be awarded to the bidder offering the best
balance of (1) responsiveness to project objectives,
(2) technical expertise, and (3) low cost. Contractors
should be selected by internal staff.
Project performance is closely monitored.
Technical assistance is provided.
Progress toward project objectives is reviewed and efforts
redirected as needed.
A plan for project utilization is included as part of every
project. :
All projects are carefully evaluated.
The internal staff analyzes project results to find
implications for further work.
Each performer's accomplishment is recorded and kept on
file for future reference in awarding contracts.

PROGRAM EVALUATION POLICIES

Programs are regularly and frequently evaluated.
Progress toward program objectives is reviewed.
Revisions in program objectives and management procedures
are recommended.
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Agencies that use a directed management style (for a portion of
theilr total program) are NASA's Goddard Space Flight Center and the

National Cancer Institute.

Centralized Management Style

Every management policy included in the directed management style
serves to maximize management's control over program substance. By
relaxing some of these policies, a management style with an inter~
mediate level of directedness can be created. The policies for
impiementing this type of management, which will be called the
centralized management style, are listed in Table 3,

The principal difference between directed management and central~
ized management is that centralized management makes greater use of
' the extermal R&D performer commumity to generate “roject ideas,
consult on project selection, and partiecipate in program evaluations.
In addition, program planning in centralized management is less
detailed; it is limited to statements of program objectives and
priorities that are disseminated to the external R&D community,
although internal management and intramural research staff might
detemine some research topics related to a particular objective
(equivalent to identifying independent and dependent variables of
high-priority interest in Table 3) and solicit project proposals
directed to those topics. _

The National Science Foundations' Research Applied to National
Needs (RANN) program uses a style of management very similar to this

centralized management approach.

Interventionist Management Style

A third management style is created by further relaxation of
the policies for exerting control over program substance. The result
will be called the interventionist manasement gtyle. Program content
is determined largely by the interests of the exterma. RED community;
the management gtaff intervenes in neglected and emerging problem
areas to stimulate greater interest in the R&D community,

All program decisions are made by the management staff, but they

rely entirely on the performing community for consultation and advice.
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Table 3

CENTRALIZED MANAGEMENT STYLE

GENERAL MANAGEMENT POLICIES

ALl decisions are made by internal, centralized management stafyf.

Decisionmakers rely on both intramural research staff and extra-
mural performers for techmnical advice and assistance.

More effort is devoted to the program planning and project
selection than to the other parts of the management process.

A moderate ratio of management staff to project budget is
maintained.

PROGRAM PLANNING POLICIES

Programs are formally planned but in less detail than in the
directive management style.

General end objectives and priorities among these objectives
are determined and supported with analytical evidence.

Some independent and dependent variables of high-priority
interest are identified.

Information regarding program objectives and high-priority
interests 18 disseminated to prospective performers.

PROGRAM DEVELOPMENT POLICIES

Project ideas are generated by the performer community. .
Projects are selected by the intermal staff.

The portfolio of projects is balanced regarding (1) program
objectives, (2) technical quality,and (3) opportunity to
support a promising new R&D performer.

Performers are awarded contracts for performing the proposed
work.

Extramural performers are consulted on project selection.

Projeet performance is not closely monitored.

Progress toward project objectives is reviewed.

A plan for project utilization is included as part of every
project.
Projects are evaluated.

The internal staff analyzes project results to find implica-

tions for further work.

PROGRAM EVALUATION POLICIES

Programs are regularly evaluated, but at infréqaénf intervals.
Revisions in program objectives and management procedures
are recommended.
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Program planning is limited to identifying gap areas and nurturing
promising new kinds of activities, but most of the management staff's
efforts are devoted to project selection. Performance is not closely
monitored, but programs are periodicaily evaluated primarily to assist
the management staff and the performing community in reassessing what
the program priorities should be for the future. A detailed descrip-
tion of this interventionist management style is given in Table 4.
The National Science Foundation's Research Division uses

interventionist management in many of its programs.

Decentralized Management

Decentralizing decisionmaking authority and most management
functions to regicnal R&D facilities creates a fourth management
style. The management staff at the federal level retains about the
same amount of program control as in the interventionist management
by evaluating each regional facility's program on a regular basis
to assess program changes that should be made. These evaluations _
are then used in determining the share of resources that each regional
facility should receive. The decentralized management style 1is
described in Table 5.

A form of management similar to the decentralized styie is used
by the Cooperative State Research Service in the Department of Agri-
culture to manage the State Agricultural Experiment Stations. The
National Institutes of Health also use this type of management in a

number of R&D centers assoclated with universities.

Laissez-Faire Management

Minimum control over program content can be achieved by empha-
sizing the project selection part of management and relying on a
panel of peers from the RED community to select projects. The internal
staff retains only the indirect influence of affecting the choice
of peer reviewers as its principal means of controlling program
substance. It is difficult for the internal staff to determine the total
composition of the peer review panels when the panel has decisionmgking

authority. The latssez~faire management style is described in Table 6.
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Table 4

INTERVENTIONIST MANAGEMENT STYLE

GENERAL MANAGEMENT POLICIES

All decistons are made by internal, centralized management staff.

Decistonmakers rely on extramural performers as the principal
source of technical advice and assistance.

More effort is devoted to project selection than to any other
parts of the management process.

A moderate ratio of management staff to project budget is
maintained.

PROGRAM PLANNING POLICIES

Programs are planned informally.
Substantive gap areas are identified in consultation with
extramural performers and the R&D user community.
The significance of problems is assessed as a guide to
allocating funds within and among programs.

The management staff recruits performers in gap areas and
priority areas as a means of shifting priorities.
Conferences and workshops are conducted to stimulate

coordination and communication.

PROGRAM DEVELOPMENT POLICIES

Projects are proposed almost entirely by the performer community
instead of internal staff.
Projects are selected by management staff.

The portfolio of projects is balanced regarding (1) program
priorities, (2) technical quality, and (3) oppertunity to
support promising new R&D performers.

Performers are supported by a grant to perform the proposed
work.

Extramural R&D performers are consulted on project selection.

Project performance is not closely momitored.
Projects are evaluated.

The internal staff analyzes project results to find implica-

tions for further work. :

PROGRAM EVALUATION POLICIES
Programs - are-regularly evaluated, but _at infrequent intervals.

Revisions in program priorities and management procedures
are recommended.
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Table 5

DECENTRALIZED MANAGEMENT STYLE

GENERAL MANAGEMENT POLICIES

Decisionmaking authority is ghared with s uumber of
regional facilities.

Decisionmakere rely on extramural performere as the
principal source of technical advice and assistance.

More emphasis is given to program evaluation than to the
other parts of the management process; regional decisionmakers
emphasize the other parts.

A moderate ratio of management staff to project budget is maintained.

PROGRAM PLANNING POLICIES

Each region plans its own R&D programs.
Federal managers assist the regions in program planning.
Federal managers audit the program plans to check for
duplication of effort across regions.

PROGRAM DEVELOPMENT POLICIES

Projects are generated by regional performers.
Projects are selected by regional management.
Projects are monitored by regional management.
Projects are evaluated by regional mariagement.

PROGRAM EVALUATION POLICIES

Federal managers regularly evaluate the regional programe.
Progress toward program objectives is reviewed. .
Revisions in program objectives and management procedures
are recommended. »

The evaluation results are used as a basis for allocating
resources to the regions.

The evaluation results are incorporated in regional planning.
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Table 6

LAISSEZ-FAIRE MANAGEMENT STYLE

GENERAL MANAGEMENT POLICIES

Decisions are made by a panel of extramural RED performers.

These extramural R&D performers rely primarily on their own
expertise in decisionmaking.

Project selection is the only part of management that is
emphastzed.

A low ratto of management staff to project budget is maintained.

PROGRAM PLANNING POLICIES

Programs are not regularly planned.

PROGRAM DEVELOPMENT POLICIES

Projects are generated by extramural performers. :
Projects ave gselected by a panel of extramural R&D performers.
Performers are supported by a grant to perform the proposed work.
Projects are not substantively monitored or evaluated.

PROGRAM EVALUATION POLICI ES

Programs are rarely evaluated.




Summary of Management Styles

The five distinct management styles are summarized in Table 7.
The effect of each policy on the management is marked by a symbol:

a plus sign (+) indicates increased control, a minus sign (~)
indicates decreased control, and a zero (0) indicates intermediate
control., The overall pattern of symbols displays graphically the
extent to which some of the management styles provide more program
control than others.

Although the degfée of control over program content has been the
criterion for developing alternative management styles, it is not
the only criterion that could have been used. Ability to attract
R&D talent into a field of R&D, receptiveness to new ideas, and
freedom from conflicts of interest are some of the other criteria
that could have been used. The management styles presented here do
not necessarily compare to each other in the same way in terms of
these other criteria as they do in terms of ability to exert program

control.

PLANS FOR ORGANIZING THE R&D PERFORMER COMMUNITY
The final basic element of the NIE's design is a plan for organ-

izing the R&D performer community for maximum effect on educational
practice. Studies of R&D suggest that R&D organizations have to make
four basic choices in deciding how to organize their performer

communities:

1. How will high technical quality be ensured in the R&D
conducted?

2, How will the educational R&D conducted be made rele&ant
to practice?

3. How will the R&D results achieved be translated into changes

in educational practice?

'"aJM“HOW”WIII’CGﬁﬁfitﬁénchSprort“forﬂR&D'be‘established"in~~> e

the user and the R&D communities?

Each of these choices can be made in a»number of ways. Thus, there
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are in theory a large number of plans for organizing the R&D performer
community. The number can beireduced, however, by selecting a few
that are judged most distinct from each other and that are aprarently
useful in educational RA&D.

No single plan can be presented as superior, for there are many
reasons for and against each of the ways of making the four basic
choices and very little consensus on which of these reasons are
most important in educational -R&D. These different ways of making
the f9ur basic choices represent, i: effect, different schools of
thought on what should be emphasized in organizing the R&D performer"
community. Each school accepts an internally consistent system of
beliefs and acts accordingly, but the beliefs of one school conflict
with the beliefs in the other schools. This is an important point,
for there are numerous apparent conflicts in deciding how to organize
the R&D community. Formulating these conflicts as choices emphasizes
clearly that there is no single best way to resolve them. Some possible
ways of making these choices are discussed in the following subsec-

tions.

Achieving R&D of High Technical Quality

One way (or policy) that could be chosen to achieve high technical " .
quality in conducting R&D would be to concentrate on building strong

peer groups within the educational R&D community and to separate them
institutionally from the user community. One means of strengthening »
these peer groups would be to stress attracting highly qualified R&D per-
formers from all disciplines into educational R&D. The peer group would
be relied upon to estabiish and set high technical standards of R&D
-performance through their usual mechods.*

The peer grdups would also be considerad the most effective way
of genefacing fundamentally new ideas for education, and these ideas

would be considered essential for ultimately achieving significant

* ' . . s .
Hagstrom, W. 0., The Scientific Community, Basic Books, New
York, 1965.
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improvemeits in educational practice. It would be believed that most
of the existing ideas in educational R&D have been tried and seem
to make little difference.*

A second policy choice could be to emphasize building a broad
knowledge base as essential to achieving significant advances in
soiving educational problems, similar to the firs* policy, but
unlike tke first policy, to rely on evaluating carefully prepared
project plans as the primary means of cetiing technical stand&rds.
The belief would be that peer groups in educational R&D could not
be made sttohg enough in the near future to set high enough technical
standards with sufficient uniformity.

A third policy could be to put less emphasis on the need for
fundamental knowledge as a prerequisite for important advances
in educational R&D and to rely mere on invention in an actual
educational environment for achieving significant educational
advances. Adoption of this pclicy would follow from the observation
that significant change in education can occur without ﬁaiting for
the results of R&D, as it has in mady other fields.** The intuitive
creators among educational practitioners and others have produced
many educational innovations and more will appear with or without
R&D. Many of these innovations have been put into widespread
practice, but often they have been adopted without an adequate
understanding of their long-term effects or their relationship to
educational goals, This lack of understanding leads to per-

petual change without improvement, and can often result in difficulties

*H. A. Averch, S§. J. Carroil, T. S. Donaldson, H. J. Kiesling,
J. Pincus, How Effective is Schooling?--A Critical Review and Syn-
thesis of Research Findings, The Rand Corporation, R~956~PCSF/RC,
March 1972. ' )

*k
Ubbelohde, A.R.J.P., "The Beginning of Change from Craft
Mystery to Science as a Basis for Technology,” Charles Singer,

et. al, (eds.), A History of Technology, Vol. IV, The Industrial
Revolution, ¢. 1750 to c. 850, oxford University Press, 1958;

de Solla Price, D. J,, "Is Technology Historically Independent of
Science?" Technology and Culture, Vol. 6, Fall 1965; and Ben-
David, J. "Roles and Innovations in Medicine,"” American Journal of

Soeiology, Veol. 65 (May 1960), pp. 557-568.
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in replication. A principal role for educational R&D in this policy,
then, would be to discipline the inventors and the change process

by evaluating which innovations produce valid improvements. As a
means of establishing this discipline, R&D would be merged with the
invention and change process, eliminating much of the institutional
separation that would be established with the first two policies.
The result would be what might be called a sizable component of
“action research" in the R&D performer community--R&D performers
working with inventors in the user community.

Each of these three policies for achieving R&D of high
technical quality is summarized in Table 8. The choices are listed
under one of three plans for organizing the R&D performer community.
These plans will be completed by specifying policies for the three
ocher.choices involved in a plan for organizing the R&D performer
community. .

It should not be inferred from this discussion that choosing
one policy precludes even partial use of any of the alternative .
policies that could have been chosen. on the contrary, in imple-
menting any plan, some policies of the other plans would probably
be adopted to some extent.

This analysis deals with what could be emphasizéd in a plan
in distinction to the other plans. For example, in the second
policy discussed above, technical standards are set by evaluating
carefully prepared project plans. Any organization adopting this
policy would, to some cxtent, also foliow the first policy of
building peer groups within the R&D community, but would not con-
sider it as important a means of eusuring technical quality as
evaluating carefully prepared projer:t plans. Procedures for

implementing these emphamnes are presented in Sections III through V.

Increasing the Relevance of R&D

One policy that could be followed to increase the relevance
of the R&D conducted to the problems of users would be to institu-
tionalize appropriate interactions between peer groups in the R&D

community and the user community or representatives from the user
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community at judiciously selected points. This could be accomplished
partly by building strong R&D institutions in all subject areas
important to education and by linking these institutions with each
other, with the users of R&D, and with R&D performers outside the
institutional network. This network of R&D institutions, which couid
undertake a range of activities from fundamental research to imple-
mentation, would be viewed by the NIE as the core of the educational
R&D community.

Another means of providing contact between different groups
could be to sponsor conferences and workshops structured to fill
selected needs. Other means could alsoc be used.

A second policy for increasing the relevance of R&D activities

would be for the NIE to assume major responsibility for detecting

and diagnosing educational problems and for guiding and frequently
| directing the educational R&D community into wecrking on these
problems. A multiple partnership would be visualized: The NIE
would analyze problems and allocate tasks to the R&D performer
community; the R&D.communicy would perform these tasks; and the
practitioner community would implement the results of R&D.

A third policy for increasing the relevance of R&D is com-
patible with the third policy for achieving high technical quality
improvements through R&D--R&D could be merged with invention
and embedded in the educational change process. A likely approach
would be to spend a substantial portion of R&D resources on experimen-
tal, educational interventions in actual environments. These inter-
ventions would be staged to proceed from small-scale, conceptual-
izing activities at one site to increasingly larger, more compre-
hensive activities at numerous sites. Each site would have its
own R&D component. Adjustments based on both intuition and quanti-
tative measurement would be made iteratively at and during each
stage to improve the effect of the intervention. The precision
of measurement might be weak at first, but would become increasingly
refined in the later stages of development. Many of these sites
would, in turn, be multiplied to stimulate further disciplined

change and continually improve the effect of the intervention.
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The NIE would believe that the data produced by these experimental
activities is less important than the experiences and subjective know-
ledge gained by those conducting the activities. These personnel
would use their experiences and subjective knowledge to suggest
improvements in the iutervention and to train others in its applica-
tion. Data would be considered important for preventing unwarranted
conclusions from being drawn from the intervention activities.

In the mature or later stages of development of an inter-
vention, reducing the operating cost and increasing the transfer-
ability of an intervention would be increasingly important objec-
tives. An entire development sequence would be expected to take
10 years or more in a typical case, and great effort would be
exerted to support an intervention through difficult periods.

Program planning would be characteristically incremental and not
elaborate. Hierarchies of objectives would not be formulated to
rationalize programs. Broad objectives would be stated and
understood as general directions for R&D activities, but planning
within these objectives would be incremental from year to year.

The successes and failures of the past year's activities, in addi-
tion to new opportunities, would suggest shifts in emphasis and
tactics for the next year. These three policies are also summarized
in Table 8. |

Implementing R&D Results

The next choice in planning the organization of the R&D commun-
ity--a policy for implementing R&D results--will be treated briefly,
since this study is primarily concerned with the organization and
management of R&D and not the conversion of R&D results into wide-
spread educational change.

One possible policy would be to spend most of education's
resources for implementation on a single, large, institutional
infrastructure thét links practitioners and other users with R&D.
The system would have to be complex and comprehensive to connect

completely with the widely distributed and highly varied educational
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system. The extension agent system developed by the Department of
Agriculture is a good example of an implementation syétem consistent
with this policy. ) :

Another policy could be to emphasize the need for a variety of
often institutionally separate linkage mechanisms in both directions
between the R&D community and the user community. Linkages would be
considered necessary in one direction to distribute the products and
knowledge gained from R&D to the user community. Linkages would ﬁe
considered necessary in the other direction to obtain feedback on the
effectiveness of solutions made available to the user community and
to keep informed of actual problems there. There would be a strong
emphasis on the need to have a great variety of linkage and implemen-
tation mechanisms on hand so that the best mechanism would be available
for each kind of situation. Many of these mechanisms would only be
used temporarily.

A third policy for implementation is a natural extension of
the third policy for increasing the relevance of R&D. The R&D
approach of staging a multiplicative sequence of experimental inter-
ventions could in time lead to implementing the experimental inter-
ventions as local practices &t a large number of sites across the
country. To an increasing degree, these later-generation sites could
become parent sites (or centers) for organizing and managing the
replication of the intervention at other sites near and similar to

the parent sites.

Building Constituency for R&D

The policy used to build constituenc, for R&D is an extremely
important and complicated one for the NIE to consider, but only ome
aspect will be considered here--whether or not an approach to an
R&D program will be advocated vigorously in the R&D performer and user
community before R&D has proven the worth of the approach.* Other
aspects of a policy for building constituency should be carefully

* .

House, E. R., The Development of Educational Programs, Advocacy
in a Non-Rational System, Center for Instruction and Curriculum
Evaluation, November 1970.
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studied by the NIE, especially through careful examination of policies
that other R&D organizations have followed.

As used here, advocacy refers to a limited range of activities:
actions undertaken to organize support in the user community and also
in the R&D performer community in favor of a particular program
approach before the R&D community has reached full consensus that
the approach is a good one. The traditional norm in the R&D per-
former community is strongly against advocacy because of the pressures

it usually generates to cut corners in the design of R&D pro ects.

The question of whether or not to emphasize advocacy is most
important when coﬂducting experimental interventions in actual
educational environments. In running a voucher experiment, for
example, the traditional R&D position would, in simplified terms,
be strongly in favor of random selection of a site fcr the experi-
ment unobtrusively measuring the pretest conditions, setting up an
office to distribute vouchers, and then measuring post test condi-
tions, all without other exogenous influences of the Federal Govern-
ment. Conversely, the advocate's position would be to do some pre-
liminary organizing to find sites where there was greater potential
support for the intervention, choose the sites with the greatest
likelihood of initial success, and then work with R&D and user
community groups before and during the intervention to organize
more support for it. The advocateg belief is that although his .
activities may sometimes force a sacrifice in experimental design,
the gain in support to continue the exéeriment will more than
compensate for the loss.

Any program, of course, will be a compromise between these two
positions. But, where the balance is struck--on the side of advo~
cacy or on the side of pure experimental design--determines whether

" or nct an advocacy policy will be chosen.

Because of their background and training, few R&D performers
will excell in the advocate's role; thus, the NIE would need to
employ personnel with non-R&D backgrounds to ensure favoring a
policy of advocacy over one of '"pure" experimental reéearch.

Backgrounds that are more likely to be appropriate are law, politics,
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and community organization.

Summary
All the policies discussed above are grouped in Table 8 under

three plans for organizing the R&D performer community. The policies
have been selected in each plan to reinforce one another so that the
combination of the policies produces plans that are maxim#lly dis-
tinct and internally consistent.

Build R&D Resources. The first plan, which will be called
the Buiid—R&D-Resources plan, uses the first policy for each of the

first three choices outlined above and the non-advocacy policy for
the fourth choice. The common theme among these policies is to
improve the means for conducting educational R&D. These means include
improving the quality of personnel performing educational R&D, the
pattern of interactions among them, and the system of R&D institu-
tions. The ultimate purpose of improving the means would be viewed
as building a reservoir of knowledge, ideas, and products useful in
improving education. NIE management would not be primarily and
directly concerned with the exact substance of R&D on a project-
by-project basis, but would focus instead on improving the infra-
structure for conducting educational R&D in such ways that the
resources available from the educational R&D community are more
extensive and useful to others. The NIE would believe that the
primary concern of R&D management should be personnel and institu-
tional development rather than the particular problems solved and
the R&D results obtained.

Of the existing agencies, this plan is followed partly by
the National Institute of Dental Research and the National
Institute of Child Health and Human Development in the National
Institutes of Health, and more closely by the Department of
Agriculture's Cooperative State Research Service, which manages
the State Agricultural Experiment Scacidns.

Produce R&D Results. The second.plan, which will be called

the Produce-R&D-Results plan, uses the second policy for each of

the first three choices discussed above and the non-advocacy policy -
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for the fourthkchoice. The common theme among these policies is.

an orcerly approach to R&D management and organization where the

NIE would, to a much greater extent than in the fifst plan, con-
trol the substance of R&D and be directly concerned with its effect-
iveness in producing results useful to educational policymakers and
practitionerss This is an output-oriented plan compared to the first
one, which is input-oriented. More precise division of tasks into
subtasks would be made. To the maximum extent practicable, the
progression of ideas from conception to implementation would be
carefully orchestrated, with efficient allocation of resources a
primary concern. Problems would be decomposed into requirements

for knowledge, development, and reform, and resources would be
allocated for "maximum" payoff. Evaluating the progress of R&D
programs and redirecting effort toward more promisiﬂg areas of study
would be important management activities. Characteristic of this -
plan for organizing the R&D community, the NIE would take pride in
its managerial competence.

This plan is followed most closely by some industrial R&D
laboratories; in government it is used by the National Aeronautics
and Space Administration's Goddard Space Flight Center.

Support Disciplined Change. The third plan for organizing the

R&D performer community, which will be called the Support-Disciplined-~
Change plan, uses the third policy for each of the first three
choices and the advocacy policy for the fourth choice. The common
theme among these policies is that the NIE would integrate the
educational R&D process with the move general educaéional change
process--a change-oriented philosophy that is neither totally
output-oriented nor totally input-oriented.

This plan would be viewed as a way of coping with the extreme
complexity of educational phenoﬁena and the difficult problems of
educational goals, attitudes, and local circumstances. These
difficulties would be considered greater in education than in many
other fields, calling for different ways of organizing the R&D
community. The plan would be considered a means of leap-frogging

some of these difficulties--by relying more heavily on inventive



processes for educational advances and using R&D primarily as an
evaluative check on and a guide for the inventive processes.
In our Judgment, the Office of Child Development most closely

follows this plan for organizing the R&D performer community.

ALTERNATIVE STRATEGIES FOR ORGANIZING AND MANAGING THE HIE

The five design eléments just presented can be combined in a
number of ways to generate alternative strategies for organizing
ard managing the NIE. Each strategy consists of a particular choice

for each of these design elements:

o A set_of priorities among the R&D objectives,
A division of responsibility,

o

o

An organizational structure,
o A management style for each major unit, and

o A plan for organizing the R&D performer community.

Not all of the alternative strategies which can be generated,
however, are compatible combinations of the elementsf' Many can be
eliminated on reasonable grounds, leaving a limited number of
combinations as attractive strategies for organizing and managing
the NIE. ’

The determining factor in a éombinacion of design elements is
the plan for organizing the R&D performer community. Only certain
combinations of the other Aesign elements can be used with each of the

plans.

Strategy I Based on the Build-R&D-Resources Plan

R&D Objectives. If NIE adopted the Build-R&D--Resources plan for
organizing the R&D community, the objectives that would receive
high priority would be fundamental research (Objeécive IIT), R&D

manpower improvement (Objective VI), and institutional development
(Objescive VII). Objective III would be emphasized because the NIE
would view fundamental research as a principal source of good ideas

ultimately leading to improvements in education, while institutional
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development and R§&D manpower improvement (Objectives VI and VII)
are directly responsive to the Build-R&D-Resources plan. The problem-
solving objective (Objective I) would be strongly deemphasized on
the grounds that the inowledge base in education is too weak for
effective problem-swlving activity. The policy studies objective
(Objective V) would also be deemphasized since resource allocation,
which is the purpose of policy .studies, is not a main concern in
this strategy. ‘ |

Organizational Structure. The Build-~R&D-Resources plan emphasizes

iﬁproving and linking the R&D system more than concern for the sub-~
stance of R&D. This priority implies that the NIE would have an extra-
mural orientation and minimum control over program substance. The

NIE would be very concerned with the establishment of coordinative
linkages in the extramural community and less concerned with internal
coordination of its own affairs. Consequently, the linked organiza-~
tional structure would be more advantageous to use than the matrix
structure: the linked organizational concept can be extended from

a strictly internal application to provide a direct means of support-
ing extramural coordination (by selective cdllocation 6f extramural .
performers and utilization of the integrating unit staff), while the
matrix structure cannot be easily extended beyond its use for .
internal coordination. The linear structure could also be used, but
it would not provide the capability for bridging barriers among

NIE's internal, organizational units that is provided by the integrat~

ing unit in the linked organizational structure.

Management Styles. The Build-R&D-Resources plan also implies
using the less-directed management styles in all of the major
organizacional units. These management styles are more attractive
to highly qualified R&D performers which are important in the plan,
and would be thought to facilitate the generation of ideas, which is
also important. The less~directed management sfyles also give less
priority to the control of the substance of R&D. '

Division of Responsibility. Of the two most attractive ways of
dividing responsibility, orgénizing by R;D objective is probably

more advantageous for the Build-R&D-Resources plan than organizing
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by subject area. Dividing responsibility by R&D 6bjecciqes produces
an organization in which the major units are aligned with different
categories of R&D performers (fundamental researchers, developers

and evaluators, policy reséarchers, and so on), which allows each unit
to maximize its attractiveness to a selec:ed category of R&D performers.
As previously mentioned, this is important in the Build-R&D-Resources
plan. Dividing by subject areas would mean that each unit would have
to support several R&D objectives, which would force each unit to
attract R&D performers from several categories, To appeal to these
several categories, compromises would have to be made in the selection
of the professional background of unit leadership and in managerial
policies, and this would tend to inhibit NiE's ability to compete
with other R&D organizations for the most highly qualifiedbR&D talent.

- Strategy II Based on the Produce-R&D-Results-Plan
R&D Objectives. If the NIE adopted the Produce-R&D-Results plan
for organizing the R&D community, the problem-solving objective

(Objective I) would be emphasized, reflecting the plans' emphasis

on managing R&D and producing usable R&D results. Another priority
objective would be policy studies (Objective V). Policy studies

would be emphasized as an aid in allocating R&D resources, an important
aspect of this strategy. The dbjeccives of manpower improvement and
institutional development (Objectives VI and VII) would be deemphasized,

reflecting the plan's deemphasis on infrastructure development.

Management Styles. The heavy emphasis on controlling program
substance in the Produce-R&D-Results plan implies that the more
directed management styles would be favored in most major units. The
use of these management styles also supports the emphasis on problem-
solving as an R&D objective. The urgency of the problem-solving
objective probably requires an aggressive managerial approach.

Organizational Structure. Internal coordination of the NIE

is essential with the Produce-R&D-Results plan, which suggests that

either the linked or matrix organizational structures would be used.
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Internal coordination is essential because in the more directed
management styles used with the Produce-R&D-Results plan, more manage-
ment functions are performed internally, requiring greater access
to managerial and technical expertise. The matrix structure probably
provides a more direct method of internal coordination, since access
is provided directly through multiple assignments of work responsibility.
Therefore, the matrix structure is preferred.

Division of Responsibility. Division of responsibility by R&D

objectives probably offers the greatest advantages for the matrix
structure for the reason discussed in the section entitled "Selecting
an Organizational Structure." Both high differentiation and high
integration are desirable in an organization, and division by R&D
objective provides higher differentiation than division by subject
area. Should a linear structure be used for some reason; dividing
responsibility by subject area would be advisable to facilitate
coordination among R&D objectives in supporting the problem-solving
objective. With this arrangement, problem-solving would be conducted

in most or all of the major units of organization.

Strategy III Based on the Support-Disciplined-Change Plan
R&D Objectives. If NIE adopted the Support-Disciplined-Change
plan for organizing the R&D community, improving educational policies

and practice (Objective 1I) would be emphasized. This would follow
from the emphasis on achieving change in education through large-
scale intervention activities with long-time perspective. The Support-
Disciplined~Change plan does not imply'chac any of the R&D objectives
would be strongly deemphasized.

Management Styles. The substantial involvement of practitiomers

and others in the R&D process and the incremental form of planning
called for in the Support~Disciplined-Change plan rules out using
the most directed manégemenc styles; management styles ranging from
moderately directed to least directed would be most appropriate.
Division of Responsibility. Dividing responsibility by R&D
objectives is probably best with the Support-Disciplined-Change plan

for two reasons. -First, the plan implies that large-scale educational
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interventions would be emphasized as an R&D activity, and these large-
scale interventions would tend to cut across the concerns of most
concelvable subject-area divisions. If responsibility were divided
by R&D objectives, these large-scale projects could be managed by

one major unit under the objective to improve policies and practicé
(Objective II), greatly facilitating coordination.

A second reason for organizing by R&D objectives is that the
intervention activity could be segregated into a major unit (or units)
of the organization. Another major unit could be dedicated to short-
range problem-solving, which would help to divert urge.t tasks from
the intervention activity and maintain its integrity. Still another
major unit could be dedicated to conducting R&D in a more purely
scilentific way, partly to serve as an evaluative check on the inter-
vention activity and partly to provide an indeperdent source of
knowledge and ideas for the intervention activity. Both of these
factors are important parts of the Support-Disciplined-Change plan
for organizing the R&D community.

Organizational Structure. If dividing responsibility by R&D

objectives is adopted, the matrix or linked structures would probably
be most useful in that extra capability for coordination %8s provided,
but the Support-Disciplined-Change plan does not especially indicate
a need for strong internal coordination of the NIE. If considerations
other than those discussed in this report are important to the NIE
managers, the linear structurec could probably be used without con-

tradicting the Support-Disciplined-Change plan.

Summary of the Three Strategies for the NIE

' Three combinations of the basic design elements are summarized
in Table 9. Each specifies the rudiments of an organizational and
managerial strategy for the NIE.

At the level of discussion we have been using, these strategies
for the NIE are still relatively abstract. A better understanding
of the significance of each strategy can be gained by presenting
concrete examples of how each could be implemented in a detailed organ-

izational and managerial design. Designs for implementing these
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Table 9

SUMMARY OF STRATEGIES FOR ORGANIZING AND MANAGING THE NIE

Strategies for
Organizing and

Managing the NIE Strategy I Strategy II Strategy III
R&D Objectives Fundamental Problem-solving {Improve
emphasized research Policy analysis practice
Manpower im-
provement
i Institutional
t development
R&D objectives Problem-solving | Manpower improve- ——

dcemphasized

Division of
responsibility

Organizational
structure

Management style

Policy analysis

Division by R&D
objectives

Linear or
linked

Least directed

ment
Institutional
development

Division by R&D
objectives

Matrix

Most directed

Division by R&D
objectives

Linked or
matrix

Moderately to
least directed

Flan for organ-
izing the R&D
community

Build R&D
Resources

Produce R&D
Results

Support Disci-~
plined Chanie

basic strategies are developed in subsequent sectionms.

Format for Presenting the NIE Designs

Three designs (models) for implementing the strategies appeat

in Secs. III, iV, and V. Each design represents a different way of

implementing one of the strategies.
The format for describing the NIE designs is as follows.

Most

of the details of organization and management have been arranged into

tables; one table presents an overview of the entire design and more

detailed tables represent each of the major units of organization in



greater detail. To clarify distinctions between the designs, numbers
have been assigned to as many quantities as possible and the same
format has been used for each of the different kinds of tables. The
text describing a particular design will deal primarily with the
features that distioguish it from the other designs.

The numbers assigned are based on the assumption of a $300 million
total budget for extramural activities, which is a reasonable budget
for the NIE to have in five to ten years time. No allowance will be
made for overhead costs such as administrative services or costs for the
NIE staff. The number of professional staff members in different
positions wiil, however, he quoted sc that an estimate of the manage-

ment cost can be made by multiplying staff sizes by appropriate
salary levels and overhead ratios.
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III. NIE MODEL I: BUILD R&D RESQURCES

OVERVIEW

The first model for NIE is one way of implementing Strategy I,
the strategy for organizing and managing the NIE based on the Build-
R&D-Resources plan of organizing the R&D community. Many of the organ-
izational and managerial techniques employed in the model that will
be presented are used by the National Institutes of Health or the
Department of Agriculture's Cooperative State Research Service, but
others have been specifically designed to satisfy particular emphases
in Strategy I.

As specified in the previous section, choosing the Build R&D
Resources plan for organizing the R&D community implies the following

choices of the other design elements:

1. Objectives: fundamental reseaxch, manpower improvement, and
institutional development (Objectives III, VI, and VII) are
emphasized; problem-solving and policy studies (Objectives
I and V) are deemphasized.

2. Division of responsibility: By R&D objectives.

3. Organizational structure: Linear or linked.

4. Management styles: Least directed.

The principal question regarding this model is whether to use a

linear or linked structure. The linked structure is prob8tRy °
preferable and will be used since it provides greater capacity for
coordinating the R&D system, an important element of Strategy I.

An NIE model designed to implement Strategy I would probably

have more of an external oriencation* than the models implementing
either of the other NIE strategies. The external orientation would

be a result of using the least-directed management styles, which involve

*One measure of an organization's external orientation is the num-
ber of external contacts that the organization's personnel have,
expressed as a proportion of the total number of contacts the organ-
ization's personnel have both inside and outside the organization.
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more interaction with the extramural community than the highly directed
management styles.

The use of the less-directed management styles and the deemphasis
on problem-solving and policy studies imply that the NIE would support
less intramural research activity if it adopted Strategy I than if it
adopted either of the other strategles. As discussea in Sec. I, less
problem-solving activity means less need for intramural research activity--
assuming that intramural research is not conducted for other reasons,
such as demonstration of how an educational research facility should

be managed or development of talent for other parts of the NIE.

OBJECTIVES

An allocation of the NIE's budget among the R&D objectives consistent
with the first strategy would be about 10 percent for problem-solving
(Objective I), 45 percent for practice-oriented R&D (Objective II),* 30 per-
cent for fundamental research (Objective III), and 10 percent for manpower
improvement (Objective YI); these percentages are shown in Fig. 5.

The emphasis in Strategy I on building a network of R&D institutions
indicates that a substantial amount would probably be allocated to support-
ing a number of practice-oriented R&D centers located throughout the
United States--Education R&D Centera.** These centers might reasonably
receive 60 percent bf the amount allocated to practice-oriented R&D (or
27 percent of the total NIE budget). With an average federal contribu-
tion of $4 million per center, a total of 22 Education R&D Centers
could be supported. Each center could be targeted to a particular
problem area of concern; or the NIE might decide to build a network of
regional R&D centers, with each center serving a geographic region.

0f the amount allocated to fundamental research, approximately
one-third (or 10 percent of the total NIE budget), would probably be
used to support a number of fundamental research centers located

across the country (which we will call Education Science Centers).

*A "neutral" allocation of the NIE's budget to R&D objectives would
be approximately 25 percent for problem-solving, 40 percent for practice-
oriented R&D, 15 percent for fundamental research, 5 percent for manpower
improvement, 10 percent for institutional development, and 5 percent for
other uses. The relative emphasis given to the various R&D objectives

can be measured by comparison to these values.
“tiany of the existing Regional Educational Laboratories currently
supported by the Office of Education could become Education R&D Centers.
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At an average federal contribution of $3 million per center, a total of
ten Education Science Centers* could be supported. Together, these
Education R&D Centers and Science Centers would account for 40 percent
of the NIE's total extramural budget, assuming the proportions suggested
above are adopted.

Following the implication of Strategy I to concentrate on building
a system of institutions as a primary educational R&D resource, the NIE
would view these centers as the core of the nation's educational
R&D system; thus, many of the NIE's activities would relate directly
to the centers. For example, most of the support for manpower improve4
ment (10 percent of the NIE budget) would be awarded to the centers as
a means of further strengthening this core. By training R&D personnel
in the centers, a substantial portion of the educational R&D community
would, after a number of years of training, eventually have a strong
familiarity with and allegiance to the centers. This would provide
strong ties between the educational R&D community and the network
of centers. Conducting training in the centers would also promote
ongoing, interdisciplinary R&D activity and provide trainees with a

good background with which to conduct research.

Activities

Strategy I implies an emphasis on certain kinds of R&D activities
(see "Activities" in Fig. 5). In fundamental research, for example,
longitudinal studies would probably be favored; establishing data
bases would be considered essential for long-run success. Improvement
of research methodologies and instrumentation would probably also
be emphasized to provide a foundation for further research and
development. 1In practice-oriented R&D, attention would be directed
toward research more than with the other strategies (for example,
inquiry into the characteristics of students, teachers, and subject
matter, and the interactions among them) . Large-scale social experi-
mentation would be approached cautiously and not pressed unless
rigorous designs could be completed. Problem-solving activities
would be kept to a minimum, including only efforts to meet

specific priority problems, respond to an Office of Education need,

*Many of the existing R&D centers currently supported by the
Office of Education could become Education Science Centers.
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or exploit a new research development. Broad-scale attacks on chronic
Jeficiencies probably would not be undertaken in the belief that the

existing knowledge base is inadequate.

The Performing Community
This model designed to implement Strategy I would probably have

a larger proportion of the educational R&D performers associated with
universities than the models designed to implement the other strategies.
This would result partly because there is an emphasis on fundazental
research and partly because, with the emphasis on technical quality,
practice-oriented R&D would tend to be performed by university personnel.
With Strategy I, the NIE managers would probably believe that the high-
est quality R&D talent is found in the universities. The best performers
from all the disciplines would be vigorously recruited into all educa-
tional R&D activities. _

If the NIE followed Strategy I, problem-solving would prob-
ably be performed and in large part managed by personnel from the
Education Science Centers and Education R&D Centers. Center staff
would plan problem-solving activities and perform most of the pro-
jects. The NIE staff's role would be limited to organizing the
planning activity, selecting projects, and coordinating the pro-
ject performance.

As part of an institution supported by a block grant and not bound
to specific project contracts, the center staff could set aside their
long-term work more conveniently than most R&D performers, and pericdically
take on urgent tasks such as problem-solving. The center staff would
be experienced in working together, and would have special knowledge
pertaining to their locales that would be helpful in finding practical
solutions to problems. Drawing on the center staffs to plan and exe-
cute priority problem-solving efforts would be a major strength of
Model I for the NIE; this illustrates very clearly the R&D resource
orientation of Strategy I. '

The emphases of Strategy I imply that the NIE would build its system
of centers very slowly--only as rapidly as well-qualified center direc-
tors and staff could be assembled. No more than one or two centers would

probably be established within a single year. A cautious approach, with
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quality a greater concern than action, would be characteristic of NIE
center planning, and indeed, this approach would apply to most of

the NIE's management activities.

DIVISION OF RESPONSIBILITY

Strategy 1 specifies dividing responsibility by R&D objectives
and applying a linked structure, but it does not imply a specific
assignment of R&D objectives to the major organizational units. This
ambiguity will be resolved by making a number of choices that will be
guided by our understanding of Strategy I. Together with the factors
that have just been discussed, these choices and others to be made
subsequently will determine.Model I for the NIE. We have divided
responsibilities among four major units of organization.

Fundamental research activities (Objective III), including the
management of Education Science Centers, could be assigned to one
major unit, which we will call the Fundamental Research Division,
to facilitate coordination of what are substantively indistinguish-
able activities. For the same reason, practice~oriented R&D activities
(Objective II) and Education R&D Centers could be grouped into a
second major unit, which we will call the Education R&D Division.
Although the size of the Education R&D Division in total budget
dollars would be alm&sc twice the total budget of the Fundamental
Research Division, the staffs of these two divisions would be approx-
imately equal in size.* The staff of the Education R&D Division
would be smaller in relation to the division's total budget than the
staff of Fundamental Research Division, because a larger proportion of
the budget for the Education R&D Division is allocated to supporting the
R&D centers, and part of the responsibility for managing these centers
(in particular, program evaluation) can be assigned to another NIE division.

Problem-solving activities (0Objective I) could also be added
to the Education R&D Division as a means of coordinating the dual
use of the Education R&D Centers for practice-oriented R&D and for
problem-solving. Combining practice-oriented R&D and problem-
solving in the Education R&D Division does not raise the staff

*
Large disparities in the staff and budget sizes of the divisions
Q of an organization are assumed to be managerially undesirable.
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requirements for the division substantially, because most of the
staff work for problem-solving is contributed by the centers, and
because problem-solving would not receive a large share of the

NIE's resources. The total staff sizes of the Education R&D Division
and the Fundamental Research Division are shown in Fig. 5.

The third major unit could be the integrating unit defined in
the linked organizational structure, which we will call the Program
Integration and Coordination Division. The short-run problem-analysis
activities included under the policy studies objective (Objective V)
could be included in this unit. The long-run policy-analysis activi-
ties under Objective V could be assigned to a fourth major unit called
the Policy Studies Group. (A discussion of the different kinds of"
activities uncluded under that objective is presented on pp. 6-7.)

The Program Integration Division could also be assigned responsi-
bility for managing the evaluation of all NIE activities. Assigning
evaluation responsibility to a different organizational unit than
the ones responsible for program management would provide "checks
and balances" in the program management process. By utilizing panels
of R&D peers and practitioners to conduct these evaluations, the role of
external communities in influencing R&D activities is strengthened in
relation to NIE management. This role would be consistent with the
emphasis of Strategy I on building linkages throughout the educational
R&D system. '

The Program Integration Division could also consult with NIE
program managers and center staff to help resolve organizational and
managerial problemé and encourage organizational development. Again,

this responsibility would be consistent with the emphases of Strategy I.

ORGANIZATIONAL STRUCTURE

Other choices that must be made involve the organizational struc-
ture of the NIE.. The two coordinating mechanisms in the linked struc-

*
ture (the integrating unit and collocation) could be used in several

ways that would be consistent with Strategy I:

*
See pp. 14 and 16-29 for a discussion of the linked structure.




-58-

o The Education Science Centers could be located at the best
universities as a means of drawing on the most capable research
personnel in the disciplines.

o Some key working groups from the Education R&D Centers could be
collocated with Education Science Centers to help bridge the
gap between fundamental research and practice-oriented research.
Some of the Education R&D Centers might even be collocated
with Science Centers in cases where an especially strong
linkage is needed.

o The Education R&D Centers could be given incentives to obtain
other local or state sources of financial support. This
would help bind the Education R&D Centers into a close working
relationship with praccicibners and the edncation community,

o The Program Integration Division could place one staff member
in each center to help with center planning as a means of
communicating between the NIE headquarters and the centers.

o The Program Integration Division could provide plamnning
experts to programs in the Educatiosn PSD Division as a means
of coordinating the NIE internally.

o Some of the Policy Studies Group could have a joint appointment
with the Program Integration Division to help maintain a mutual

linkage between these two units.
These choices are indicated in Fig. 5 and Tables 10 through 13.

Internal Structure

The internal structures of the fundamental Research Division
and the Educziion R&D Division could be essentially linear, with perhaps
four levels of management in each division to accommodate the workload.

Responsibilities could be divided within these divisions in any
appropriate way; for example, by scientific discipline in the Funda-
mental Research Division and by subject matter in the Education R&D
Division. For maximum advantage, responsibilities within the Program
Integration Division could be divided in three ways: by school-age
group for the evaluation functions of the division, by the organiza-
tional unit assisted (centers or NIE programs) for the planning

assistance functions of the division, and by function (organizational
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development or information systems) for the remaining functions of the
division (see Table 12). Dividing by age group for the evaluation
function enables each unit responsible for evaluation to direct its
attention toward a cross section of activities in the other divisions
(Fundamental Research and Education R&D), assuming that neither of
these divisions are divided by age group. The planning assistance
functions cannot be divided among these same age-group units respon-
sible for evaluation, since the planning assistance staffs performing
these functions are located with and work for the NIE programs and
centers, most of which would not be concerned with a particular age-
group population. The remaining duties of the Program Integration

Division could be organized by function to create the framework needed

to perform effectively.

Staffing Plan

Reasonable staffing plans for the divisions of an NIE following
Strategy I appear in Tables 10 through 13. The basic management units
in these plans are teams consisting of one Program Director. and four
or five Associate Program Directors, who would have primary authority .
for all the R&D in an assigned problem area and a budget of approximately
$6 million.

In the Fundamental Kesearch Division, program planning would be
done by these teams for their own programs with coordination provided by
a division deputy for planning. In the Education R&D Division, planning
also would be done by the teams, but extra staff would be available
(some provided by the Program Integration Division) to increase the
level of planning activities and hence, management control. Additional
management control is needed to avoid the tendency for practice-oriented
R&D to fragment into a large number of unrelated projects. In funda-
mental research, the research peer groups are generally more effective,
which tends to strengthen R&D activities and eliminate the need for
management control to reduce fragmentation.

The staffing plans in Tables 10 through 13 have been designed to
provide approximately one professional manager for every $1 million
spent on extramural projects. <These managers would also have center
management responsibilities.) Based on che‘experience of government

R&D agencies, this is a minimum amount for achieving the style of
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management to be employed.

In the style of a linked organizational structure, the pay struc-
tures in the Education R&D Division, the Fundamental Research Division,
and the Program Integration Division should be equal so that one aivision
does not tend to dominate the other. |

To aid in attracting high-quality R&D performers into educational
R&D, a large proportion of the managers should probably have direct
experience in research or development. The specified backgrounds
for the positions in the staffing plans are indicated in Tables 10
through 13. For example, three of the four division directors could
have a background in R&D; the other director could have a background in
management. This emphasis on personnel with R&D backgrounds would

strongly shape the NIE's organizational character.

MANAGEMENT STYLES

Following the specifications in Strategy I to employ the less-
directed management styles, a reasonable selection would be to choose the
interventionist style for managing both fundamental research and practice-
oriented R&D. The level of management control over program content should,
however, be somewhat higher in the Education R&D Division for reasons
discussed above. This can be achieved through the greater allocation of
staff to planning and the dissemination of R&D objectives to the perform-
ing community.

The centers could be managed with a decentralized style. The
same progrim managers responsible for managing extramural R&D pro-
jects could also manage the centers.

Problem-solving activities could be managed according to a less-
directed form of the directive management style, Ideas for programs
could come as requests from the Office of Education, from center directors
in the Policy Studies Group, from analyses conducted by the Program Inte-
gration Division, or from the managers of the Education R&D Division.
Program ideas could be assembled by the Director of Program.Planning
and Analysis in the Office of the Director and then analyzed to assess
their relative importance and solvability. The Director of the NIE
could then select the top-priority problems and assign them to the
to the Education R&D Division. A small staff of two or three NIE

managers could then work with staff members from the centers to plan
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and execute each asgsigned program. Cooperation among the centers in
planning these programs could be encouraged by not determining the
budget levels for a program until detailed plans had been prepared.
Well planned programs would receive more funds.
The management plan we have chosen for implementing Strategy I
is described in detail in Tables 10 and 11.
The program activities of the Fundamental Research Division and
the Education R&D Division could be evaluated by peer-group panels
as described at the bottom of Table 12. For fundamental research,
the panels could be exclusively researchers, but for practice-oriented
R&D, practitioners and public figures could be appointed to serve with
R&D performers. These panels could be managed by Age~Group Unit staff.
Subsequent sections will describe models for implementing
Strategy II and Strategy III.
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Fig. 5--Model I: Build R&D Resources
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Table 10

DETAILED PLAN FOR THE FUNDAMENTAL RESEARCH DIVISION
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Table 10 (Continued)
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convensd and chaived by the Prograa Iategration
Divieioa.

State-of-the-art reviews would be conducted
periodically within the programs.

Program Planning
Sach center would do its own program plamaiag.
A resideat steff plannsr would he provided
for eaach by the Progr gretion
Division.

A gtatemsat of resserch priorities would be
prepared annually for the Divisiom Director
by the Deputy for Center Plamaing. The Depwty
would work vith center plemniag ateffe amd
othere in preparing thees plems.

Projact Genaration. Centers would geserate and
selact their o ressarch projects.

Associate Prograa Directors would hriefly

reviev all projects spproved by tte cemtsre ia
thair esaigeed ressar.h srea and veto excessively
poor-quality or low-priority projacts. Thess
Judgments would ba awpported by mail review.

Projact Monitoring. Canter ressarchers would be
haavily involved in the coafersace sad workahop
activities organised withia the programs.

Progras Bvaluation
Bach ceater would be rigorouwsly evaluated bi-
annually by the Program Intagration Divieioa.
The divieion would utilise pamals of scimmtific
poare and mmmagement experts. Thess avaluations
would be uysed by the Divieios Director fa
datarnining center budgets.
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Table 11

DETAILED PLAN FOR THE EQUCATION R&D DIVISION

The Réucation BAD Division would cessiat of five sections. Bach
section weuld nv- four pnu- (e the sverage). Programe would
wp ch projects. Sqctioas would sicpert (cm.

the age) four Ré ion 4D Tor ceerdivistios, sach
4D cester would collocate seme pereenmsl with e Rducetinn Sciemce
Cemtor, and/er vith other B&D cemtere.

Anvrgs 4D on ingroved *‘-;.-a o it
the iatics of 1

- . owbject mattor would be the 88D activitise
onphastond (Gbjectiw 11).

dod ts individual

Ml o would be
o4 to smal) toms.

Approsinstely eas-half of the performere weuld be
fven mivereitios. The rensisder would be is

nhm wd ﬂt. -d ohun- agenciss.
weuld £ y be hed with
practitionsye on hulq-t prejocte.

w mml ‘mu“

Spestel Preblsgrenlyice Prostase

Problan-solving efforts would be 1fwited to
Office of Sducation prierity needs; aspecific,
wrgeat nstiensl preblems; and expleftatios of
research breshtbroughs ((Bjactive 1), Most

programs weuld cossist of o elsgle yowd of
prejucts vether than csatimuiag sequamce of
sultiple projects lastisg ower ssay yeare.

Mest of the prejects ia Ii:cts zrograms weuld
b plamed ead pozforved Ly towms of fmvesti-
gatore and dewelepere from Kimeation Bcleacs
Coatore ead Rducotion BAD Centare.

Tecogatised for oeo.lul.-uu
1s educstion resesreh and/er

develepannt.

Mateornine sach mn.‘o budget for -
Detsyuing each center’s budgst (bl-nuny).

o
aryl =16 equivaleat

Orpaaises develepment of taportaat
s MD arees.

ﬁ.ﬂl we=is; oquivaleat.

Total of feur directsre i the diviaies
Alhut. uut- budgat (925 -nu-)
20 and with the
n.” l.u'uu- Divieten.

Proares B4
3 equivalent.

Total of 16 & i the diviet

Background 1a vessarch sad research
Selggemenat .

Wmages tesm of eiz Associete Pregram
Divectore. Naspensibls for RAD activity
is an enclwive, seipned resaarch area.

W
1 =13,

Yotal of 00 &1 1 che diviag

Wmages BAD activity ia e sssigned ewbisct
orea. Areea wseigned overlep te fecilitete
iatersctien.

Mamy dssociste Progrem Wirectors om retating
soigameat from wmivereities.

n% Staff
ary =13 to GB-14.

One or twe otafl wssbete Por pregras.
Ons otaff maber ampleyed by the Progras
Tategration Pivieiom.
i resource allucstion @malyeis.
Reports te Depucy for Extrewural Plemnisg.

Beeponsible for the predles-selving teshs
assigned te the divisten by the BI8 Director.

LEne T

Ceordinsten 9
Gapericaced in pregres mt.
Selects the Pregren Mamagare.

IR e,

One MERager por program.

Sucosseful Perfermence & Assecimte
Pregrem Divecter.

The Progran Mmagers® positions wewld be
viewed en o promotien for Aseociste
Pregram Directorve.

| 4 an Seeff
aiuy: GB-14 or lese.
One or two steff membere per program.
Assiate Program Mmmager.

NOTES: ..ulnetu 88D activity cemstituting the bulk of caster activity would be menaged ia the sams vay ea the Education

Science Centere in the PFundamsutal Nesosreh Divieiems.

“Ihn weuld alse be @ Deputy Divistion Director, Cester Plamaiang vith the ssms vespeusibilitien ea the Deputy

for Centsr Plamsiag of the Pundsmsatal Ressorch Divietocs.

ERIC
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Table 11 (Continued)

2rogren Plesatag

A atatemant of resestch prioritiss, especially
sew initiatives needed, would be prepared
annuslly by the plumning ataffe of each program.
This sffort would be monttored aad coovdinated
throughout the divieion by the Deputy for

Ext camural Plasaing.

Associats 5! 1 would tspk the
ples by tecruiting resssrchers aad dawelopers
is priority sress.

Nany worksh -md £ would ba sp d
to sttract RAD performars into priority eress
aad atretgthen tha peer-growp commmities.

Program Directors mad Associste Program Directors
would travel extensively in the RiD commmity
aad tha practitioner commmity to keep sbreast of
tachnical progress snd stimulats interest in
priority aress.

Progres Dsvelopment
Projact Generation. Projact idass would be
gonerated by individusl RAD pecformsrs and
avbuirted for funding.

Projact Selacrion. All proposals vith s chance
for fumding would bs seat to mail reviewers for
tachnical svaluation.

Assocists Program Diractors would detarmine the
the 1ltat of projccts to ba aupported in rhetr
ares 1o consultstion with othar Associete Progeras
Pirectots and tha Program Director.

Profecr Monitoring. Worksh for MD perf.
in s fisld wvould da sponscred to stisulsts mutually
beneficial ton end hange of tinf fon

ho!lct Utiligstion. Sach BAD cestar would da
1 to s sstwork of sstension ageatz, Project
results would be ssde svatlsbla to this natwork.

program Svalustion
A panal of D perf -d p rs would
ba convened mmnually to review sach program. Thess
puoels would be convened and chaired by the Program
latagration Divietosn.

Srate-of-tha-art reviews and probles-sseessamor
workshops would bde conductad periodically withis
the prograss.

Progrem Plesniag
Programm vould be msaigned to ths divistou dy
the FIX Dirvector. Soms progr would bs gemer-
ated within the division dut would heve to ba
approved by the Director. WUhen assigeed, the
programs would be plenned in s general vay.

Tha Division Dirsctor would gelect s Program
Namager o head sach prodlem-solving sseignmsnt.

The Program Msmager would run a nusher of plam-
ning vorkshops is the firet fev months of &
progrem to gsnoarate s sst of program prioriries
and projact fdeas.

Thess workshops »ould be sttended mostly dy
®nd C

Ths first round of wvorkshops would mssese the
atata-of-the-art sod tentative priorities for
progras content.

A sacosd round of workshope would de hald to
further discuse Prioririss and hear proposals
for projacts.

Prograa Devel
Projact Censxstion. The Program Manager would
requast tha centars to aubmit twvo priority
1iste: rchs most isportant BAD rasks from a
national Perepective, and tha tasks the center
would be wost abls and willing to wndertake.

Projact Selaction. Based os sach cenrar's
contribution to tha workshope and the submitted
liats, the Program Menager would selact & nuber
of centars to participats furiier in tha program.

The Pirsctors of thase centers would be imvitsd
to s session vhers the lists of priorities
would ba compared to determine comwn arsas of
concern.

A program coordinator from tha Program Iatagretion
Diviaton would participate iz this meeting.

Tha Dirsctors would then be asked to selact
the beat ast of projects for thres diffsyeat
budget lawelas.

Tha Divieton Diractor would then determios the
budger for sach program based on tha quality
of the plans. The Dirscror would comsulr with
ths Program Integrstion Diviefon.

Tha Progran Massger would tham esllocatas the
dudget ro projacts.

Prolace Momitoring. The Program Menager would
coordinete projecrs by cosductiag sits
visfta and vorkshops.

Projact Utilisstion. Soms programs vould taclude
isplemsntarion activiries. Othatwiss, Tesulrs
would ds discributed through the exteseion net~
work (see "Profacr Utfliserice” {s rhe sdjacent
columm) .

Program Evaluscion
With only one round of projacts, programs would
not bs avaluated.



Table 12

DETAILED PLAN FOR THE PROGRAM INTEGRATION AND COORDINATION DIVISION

o

Amnaries

ERIC

Aruitoxt provided by Eic:

The division comsfate of three Age-Crowp Unite, an Orgamizetionsl Dewlopment Unit,
ad s laformation Systess Unit. The three Ape-~Crowp Unite are the Rarly Childhood
Oait, the Adolesceant Agee Unit, mmd tha Adult Ages Uait.

Age-Croup Dafte _ruy_mu-n t information System) Umit

ldemtification of priority preblems 1 Develepmsat, festallstion, and opar-

through (1) o metwork of nnl! is oohtn .u-u.uom -d ation of faformstios systams for

lecated in the Séucation B probless. collecting dets waful to the WMIZ

Centers @nd Bducetion RAD Coordinstion of policy m-xqu .plemnare, macsgers, aad policy

Contars, (2) analysis of date for the 1y

collected through s Informe- Division Directors !or Center Analysis of the {nforsation collscted.

tise Syotems Unit, ad () comtacts Plamaing.

with the Pelicy Studies Crowp.
Orgmisstien and ceerdimstion of

afforts 1a the other WIS diviatoms

te solve these probless.
lassgaasnt of the svalustions of

all BIE programs and cemters.
laplemsatation of the results of

these avalustioms by (1) l.-!lv-

1ng the pl
sach nen- -d mur. -l
(2) by uu-eu. the NIX
ed u

dviston lmh.

Divisioa Directsr. Profras Iatexrstion end Coopdinstion
Salery: G8-1) nul Mt.
Stroag back ta 4D
Brings sducation probiess sad program evalustion
resulte to the WIS Memagemsnt Cowscil (the
Divisioa Directors, Policy Studies Directer,
and the WIS Directer).

vistow DirsctoF. %—Lw_m %‘z_ﬁ_u.up-_.u_n
Eau-yx ib oquivalest. 16 equivalemt.

Total of 3 1s the divieion. BSachgrewnd 1a MD plemming. l.oﬂm Ic l..nm on-
Rapertence ts —uun oduce- ha.- planning statlf. teaes ~7.
ticnal chaage and BAD.

H%—M Salary: &-19 to G9-13. a1yt w-1) t» o,
Ty: @E-ia to QB-16.

Total of 20 pesitiens is the Total of four on the ateff.

Tatal of 12 ataff por wait. Som divisten, 1 por pregram. Aseist ceaters ia selving srgmm-

on jeint appotetwent with Policy Siced with the Bducstian BAD Nvi- 1astionsl end amagerial

Stedies Crowp nlu (ll vlut- pl.ﬂn). prebless.
Siced with Pn.t- Lstegration Aseist other NI divistoms with

Divisiea. -dnu .‘ u.-uu. pn:oeu. organisetional and mmnagertal
e 1 comp 1s Sotated to & new pesitien ot probless.

daaling with all segmeats of the lasat svery 3 yesre.

MAD commmity. Apsiscant Diviolos Director,
Responeibls for mamaging the eval- Divisien Dirsctor. Ceater farmst

ustion of thoss programs and !i% !%l Talary: i H oquivalamt.

canters woet closely releted to 6 Backgreund is pelicy amalysis.

the staff’s Age-Crowp Uait lw ia WD

catagory. Menggee plamaing nu!l pnvuu Informstien 'EP !5*5
Besponsible for tsplemmting the to the camters by the divisim, Salary: -1 te GB-16.

resulte of thess avalustioms by Bsporte to Divistiom Dizector, Total of siz nssbars o8 the ateff.

workisg with plasaiag steff, Soms oa joist sppeiatasat with

Program Dirsctors, sad Bactiom %u; q.a!, Seatt Policy Stuites Crowp.

Directors. ary: to is~14. Manags dats collaction mstwork.
Responsible for idestifyiag problems Totsl of 20 pesitions in the Analysa collacted date CO tsolats

and organising WIS afforts to divisten, 1 per comter. problems (1s cooperetica with

solve thes, Sited with uuatl- IID c-nn. Policy Btudies Growp.

malyeis -I project mduu-.

oview !g# :
ary: rer dies plus trawel eupensss.

Totsl of 30 yeviev pamsls, 1 or 2
per prograa.
Mscopaismd for sccemplishamts 8
ressarch, educational practics, or be
s public tigure.
Three-yoar tors of service for sach
panslist.
favolvod 1s svalusting R&D activities of .
the divisions,

Exacutive Auut-u
Tyt to @5-12.
Totnl of 13 1a the divieiom.
fasponsibls for hendiing bwiness
affairs of the review pansls.
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DETAILED PLAN FOR THE OFFICE OF THE DIRECTOR AND THE POLICY STUDIES GROUP

ORGANTZATIORAL
STRUCTURR

ACTIVITIRS
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Table 13

The Office of the Diractor weuld bave oaly ons wmit comceruved with

progran edbetance, ¢ Program Plemaing and Amalysis Umit.

Other

waite vould be necessary for admintiatrative services.

The Policy Studies Grouwp weuld report to the Office of the Director

and have stature oqual to the B 1

MD Diviet

Bssesrch Division.

The fntere’l etructure of the Policy Studies

Growp would be deteratasd by che Policy Studies Crowp Director.

Offics of the Director

Assemble o ltst of tentstive programy suggested
by the NIR divistons for solving fuportant
astional probless.

Assess the reletive priority and colvability of
these progren suggastions.

Prepare masusl budget plams.

Director, WIS
iﬁ-q: Executive lawel V.
Appointad by the President, confirmed
by the Semate.

Deputy Dirvector, WIE
Salary: @5-18 equivaient.

Divector, Program Plamaing snd Asalysis
Sslary: GB8-17 equivaleat.

Sachgrownd in progras budgeting amslyeie.

Progrem Plamnie Analyeie Steff
Salery: G8-13 to GB-ie.

Total of eight msmbers om the steff.

Soms vould have o backgrowmd in
plamning D in the centere.

Sosa would bew backgrownd is research, -
slthough it would be limited.

Policy Studive Growp

Aseiet the WIS Diyactor i advising BN oa the
isplicetioms of BAD for sducatismal pelicy.

Prepare studias of the state of Amdrican educatiss.
Generate idess for mew NIR programe, particulerly

problam-solviag afforte.

Offer techaicel aseintance to the Program Istegrstima

Division oa program plmaiag end eveluatiea.
Policy Studies Direc
“falary: Gi-17 equivalest.

RNackgroumd in ressarch ®nd policy smalysis.

Policy Scudies Staff
1 GB-11 to G8-16.

would be

on the staff.
Wo formal staffing plea is yecommseded.
Wemy of the steff would be pressisent

scholers on 1~ or 2-year fellewshipe.
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IV. NIE MODEL II: PRODUCE R&D RESULTS

OVERVIEW

The second model for the NIE implements Strategy II, the strategy
based on the Produce-R&D-Results plan of organizing the R&D performer
community. Many of the organizational and managerial techniques
employed in this model are used by the National Cancer Institute or
the National Aeronautics and Space Administration's Goddard Space
Flight Center, but others have been specially designed to satisfy
particular emphases in Strategy II.

As specified in the previous section, choosing the Produce-R&D-
Results plan for organizing the R&D community implies the following
choices of the other design elements:

1. Objectives: problem-solving and policy studies (Objectives I
and V) are emphasized; manpower improvement and institu-
tional development (Objectives VI and VII) are deemphasized.

2. Division of responsibility: By R&D objectives.

3. Organizational structure: Matrix.

4. Management styles: Most directed.

As a result of two factors—--employing the most directed manage-
ment styles and the deemphasis on building a network of R&D
institutions--the NIE would probably have much greater internal
‘orientation than would probably occur with either of the other NIE
strategies. Using the most directed usanagement styles would tend to
increase the NIE's internal orientation because in these styles
most decisions are made by internal staff in consultation with other
internal staff. The deemphasis on building a network of R&D institutions
also tends to incrxease the NIE's intemmal orientation, since this
objective inherently involves frequent contacts with persons outside
the NIE.
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A consequence of emphasizing problemsolving is that there would
be more intramural research than with any of the other NIE nmdels.*
The internal orientation and the large intramural program would
not necessarily imply that most of the NIE's resources would be spent
on internal projects and management staff. On the contrary, over
85 percent of the NIE's total budget would still be awarded extra-
murally.

OBJECTIVES

A reasonable distribution of the NIE's budget among the R&D
objectives consistent with the second strategy would be approximately
50 percent for problem-solving (Objective I), 30 percent for practice-
oriented R&D (Objective II), 12 percent for fundamental research
(Objective III), and 3 percent for manpover improvement (Objective
VI). These proportions, modified slightly to allow for other specific
NIE activities, are shown in Fig. 6.

The deemphasis in Strategy II on building a network of R&D
institutions indicates that less than 10 percent of the NIE's budget
would probably be allocated to direct support of R&D centers; of
the total NIE budget allocated to practice-oriented R&D, 10 percent
(or 3 percent of the total NIE budget) might reasonably be allocated
to direct support of practice-oriented R&D centers located throughout
the country. Of the total NIE budget allocated to fundamental
research, 17 percent (or 2 percent of the total NIE budget) might
reasonably be allocated to the support of fundamental research
centers located across the country.

The form of this institutional support would probably be
different than in the first NIE model. Instead of a large grant to
cover both institutional costs and R&D projects, a grant to cover

institutional zosts--a ccre grant--would probably be provided.

*
See p. 25 for a discussion of why the availability of intramural
researchers is essential in conducting problem-solving activity.
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R&D institutions recelving core grants would have to compete for

R&D projects just as other R&D organizations not receiving core
grants. The NIE would not be very concerned with -the substance of
projects conducted by the institutions receiving core grants,
preferring instead to rely_on competition for projects as the primary
guidance mechanism. The NIE would have substantial control over

the content of these projects and, thus, because of the competition
among R&D institutions receilving core grants and others competing

for the NIE's awards, over the programs of the R&D institutions.

One result of the core grant system would be that the NIE could
support a larger number of R&D institutions per'dollar of institu-
tional aid. Even with the low percentage of NIE resources dedicated
to institutional development in this strategy (5 percent), about
the same rumber of R&D institutions would probably be supported .s
in the first NIE model. |

Consistent with the emphasis in Strategy II on internal manage-
ment control, most of the resources for training R&D personnel would
probably be directed by the pFrogram Managers responsible for funda-
. .mental research and practice-oriented R&D to problem areas where the
needs for higher quality R&D manpower are greatest. Most of these
training projects would probably be located in universities as a
means of attracuing the most able of the student population into
educational R&D.

Activities

The Model II strategy for the NIE implies an emphasis on .certain
R&D activities (See "Activities' in Fig. 6). The strategy's emphasis
on a managerial approach to educational R&D and on the efficacy of
utilizing existing capabilities to solve problems suggests that
within the problem-solving objective broad-scale attacks on chronic
educational problems (see activities included in Objective 1) would
probably be emphasized. The NIE would probably assume the responsi-
bility for these efforts from initial formulation well into the '
implementation stages of activity so that viable solutions would be
assured. At some point, however, implementation responsibility would
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probably be transferred to another agency and the program terminated,
since the NIE would probablv not command the resources necessary

for nationwide implementation. Most of these efforts directed

toward solving chronic problems would probably receive a substantial
portion of the NIE's total resources when the transfer occurred.

Cther important problem-solving activities would probably include
responses to Office of Education needs and solving priority problems.
Activities emphasized in fundamental research would include investi-
gations to determine the goals of education as an aid in answering
questions, such as where R&D resources should be allocated and how
educational improvements should be designed. Activities uader the
practice-oriented R&D objective would probably center on educational
development, involving the production of educational products useful
in the schools. Large-scale experiments would probably be conducted,
But in most cases as part of a problem-solving effort under Objective I
rather than as part of a practice-oriented R&D activity (Objective II).
As a consequence of the short time perspective of activities under
Objective I, experiments in Strategy II would more often be a single
project or a single round of several projects conducted simultaneously
as opposed to Strategy III, which emphasizes conducting cumulative
sequences of experiments, each sequence requiring a'long period of

time to reach maturity and completeness.

Performing Community

A larger proportion of the R&D performer community would probably
be located in nonuniversity research institutes and R&D organizations
in Strategy II than in the other strategies because of the emphasis
on problem-solving and the general orientation of responding to NIE
requests. Neither university personnel nor educational agencies are
as capable of responding to a managerial environment that demands
rapid and flexible responses.

Another characteristic of the performer community would probably
be a greater degree of homogeneity. Subcommunities of R&D performers
would be less identifiable because of the pressures for multidisci-

plinary teamwork on problem-solving activities and the lack of
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direct managerial action to strengthen peer communities. Management
would be more concerned with finding the right performer for a job

than with strengthening performance in various areas of research.

DIVISION OF RESPONSIBILITY
the second strategy specifies dividing responsibility by R&D

dbjéctives and utilizing a matrix structure, but further specifica~
tion is needed to more fully understand which parts of an organization
adopting Strategy II would perform which responsibilities. For

Model II, this issue will be resolved by making a number of choices
guided by our understanding of Strategy II. ‘/ugether with the

factors that have just been discussed, these choices and others to be
made subsequently will determine Model II for NIE. The resulting
plan, shown in Fig. 6, is very similar in form to Rand's initial
design for the NIE,* although much more detailed and specific.

The NIE's responsibilities could be divided among four major
units of organization. One major unit could be the Directorate of
Programe, which would be responsible for the NIE's problem-solving
objective. This directorate could be one dimension of the matrix
organizational structure specified by thg second strategy. Thus,
programs in the directorate would draw on the other NIE directorates
for most of their staff. This directorate would be the temporary
dimension needed in a matrix organization,** since each of the
problem~solving efforts in the directorate would have a finite
lifetime.

The second major NIE organizational unit could be the Directorate
of Administration and Management, The other NIE models would have

an administracive services unit but, reflecting the lessor importance

*

Levien, R. E., National Institute of Education: Preliminary
Pla for the Propoeed Institute, The Rand Corporation, R-657-HEW,
Febiruary 1971.

1
) See p. 20 for a discussion of the dimensions of the matrix
organizational structure.
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of management control in the strategies on which these models are
based, administrative services could be provided by a unit in the
Office of the Director. Expert provision of administrative services
is critical to any R&D organization, a point that is hard to over-
emphasize, but in this second model for the NIE, the administrative
arm could assume much greater influence over the substance of R&D
by being designated as a directorate, equal in stature to thz other
directorates. This directorate cculd provide the usual management
services (such as personnel, accounting, and so on). Three other
responsibilities could be assumed by the Directorate of Administration
and Management, indicating its importance within the NIE: (1) organize
internal reviews of all NIE programs, (2) build and operate an information
system to aid the other divisions in problem snalysis, and (3) analyze
manpower utilization within the NIE. The manpower analysis function would
be important because of the tendency for the matrix organizational
structure to revert to a linear structure over the long run.* The
manpower analysis function wouid be to monitor the pattern of personnel
assignments within the NIE to detect this tendency at an early stage.
Direct managerial action would then be taken to restore the proper
" balance of personnel assignments within the NIE.

The objectives of fundamental research, practice-oriented R&D,
institution-building, and manpower improvement could be assigned to
a third major unit called the Directorate of Education RE&D. The
purpose of this directorate would be to produce knowledge, products,
and manpower intrinsically useful in meeting educational needs, but
also useful as resvurces for future problem-solving efforts. Thus, the
directorate's activities would be considered an investment in future
problem-solving capability as well as a source of directly imple-~
mentable results. Forty-three percent of the NIE's budget would be
alloc;ced to this directorate, assuming the proportions discussed

above were adopted.

*
See p. 22 for a discussion of this aspect of the matrix
organizational structure.




A Center for Education Studies could be a fourth major NIE
organizational unit responsible for the policy studies objective.
In addition, tha Center could have the major responsibility for
generating new program ideas for the Directorate of Programs and
for pursuing them through a pilot-study phase. To provide a base
for pclicy studies and program plannipg activities, the Center could
support a large intramural research activity--larger than in any
of the other NIE models.

ORGANIZATIONAL STRUCTURE
The principal structural feature in this second model for NIE

is the matrix method of organization. As mentioned above, the
Directorate of Programs could draw from all three of the other
diréctorates for staff in conducting its problem-solving activities,
particularly from the Center for Education Studies. The Center
could be a primary .som'ce of program design talent. The matrix
mathod of sraffing could also be used by the other directorates for
special purposes: to assist the Directorate of Administration and

- Management in designing useful information systems, the Directorate
of Educational R&D in selecting projects, aud the Office of the

Director in performing evaluation functions.

Internal Structure

The, intemnal organizational structures of the Directorate of
Programs, the Directorate of Administration and Management, the
Directorate of Education R&), and the Office of the Director (Tables
14 through 17) could be essentially linear. The Directorate of
Programs could be organized by program and the Directorate of
Education R&D by R&D objective. The three major uuc.s of the
Directorate of Education R&D could be the Division of Education
Science (fundamental research), the Division of Educétion Practice
(practice-oriented R&D) and the Division of R&D Resources (1astitution
building and training). The Directorate of "Adniinistration and
Management coqld be organized by its major activities.
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The Center for Education Studies could be a matrix organization
with two dimensions, the Center's policy studies and generation of
new programs on one dimension and discipline~oriented departments
on the other dimension. The discipline-oriented set of departments
on one dimension would be a convenient arrangement for managing the
intramural research activity on which both problem-solving and policy
studies would depend. This department structure would appeal to the
uniﬁersity faculty and graduates needed to maintain the requisite
quality in the Center's intramural research staff. The responsibility
for performing policy-studies and generating new programs on the second
dimension would be assumed by temporary task forces of staff from
the departments. As a result, policy studies and generation of new
programs would be the ceﬁporary dimension of the Center's matrix

organization. The Center's organization is described in Table 18.

Staffing Plan
Reasonable staffing plans for the major units called for in
Strategy II appear in Tables 14 through 18. As in the first NIE

model, the basic management unit in the Directorate of Education Ré&D
could be a team consisting of one Program Director and a staff

of eight Associate Program Directors and four planners* who would
have primary authority for all the R&D in an assigned problem area
and a budget of $6 to 10 million. In the Directorate of Programs,
the basic management unit would be a team consisting of management-
oriented people, mostly from the Directorate of Programs, and subject
matter speclalists drawn from throughout the NIE.

The staffing plan for the Directovate of Education R&D has been
designed to provide approximately one professional (at the level of
GS-15 or lower) per approximately $800,000 of extramural projects
in the Education Practice Division and one professional per
$1,000,000 of extramural projects in the Education Science Division.

*
The team would have only one planner in the Education Science
Divieion.
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The staffing plan of the Directorate of Programs allows for one
professional per $500,000 of esxtramural projects; achievable if the
Center for Education Studies has 500 professionals. These ratios

and levels are necessary for achieving the styles of management

employed in the directorates. The ratios were achieved by assuming

that roughly one-fourth of the total GS-15 man-years in the Education
R&D Directorate and one-third of the total Center for Education Studies
man~-years are allocated to programs in the Directorate of Programs. The
resulting total staff complement of 863 is almost double the staff size
of Model I.

‘ A salient feature of the staffing plans in Tables 14 to 18 is
the comparatively high proportion of staff positions specified for
professionals having a management background. For example, of the
four Assistant Director positions, only one, the Director of the
Center for Education Studies, does not have an R&D management
orientation. In Model I, only one Assistant Director position
specifies a strong management background. And, at the GS-17

‘level, the several Program Manager positions in the Directorate
'of Programs would be filled by skilled program managers, further
providing the organization with a management approach. Throughout
the orgénizacion there is a larger proportion of management analysts,
prbgram analysts, and other management-oriented professionals.
Another significant feature of the staffing plaﬂs in Model II
is that the pianning function has been decentralized throughout
the organization by providing every Program Manager (or Director)
with a small planning staff. In this way, planning wculd be
a line responsibility -and an integral part of program management. .
The planning staffs at higher levels have been intentionally kept
small and more program-budgeting oriented than research-oriented
to maintain planning as a decentralized function. To further
reinforce the planning function in this model, approximately equal
pay could be provided for planning staffs and their councerparf
program management staffs throughout the organization.
Because of the emphasis on evaluation in the highly directed
nmnégemenc styles that are part of Strategy II, an important staff
position in this NIE model could be to establish a Director, Office




-78-

of Evaluation (see Table 14 staffing plan for the Office of the
Director), who could be responsible for organizing evaluations of
ail NIE programs. In view of the importance given to this position,
the salary could be established at the rate of GS-18, which is
equivalent to the salary of the Assistant Directors of the director-
ates and higher tha: any of the Program Directors or Managers.

The Director of Evaiuation would have gre:ater authority over program
content in this model for the NIE than the person responsible for
evaluation in either of the other models. The Office oif Evaluation
is discussed in greater detail on p. 81.

Another feature of the Model II staffing plan could be the use
of the Center for Education studies as a principle source of
developing highly qualified program managers. The emphasis on
management in this model makes this a critical need. The general °
high quality of the Center staff and the discipline-oriented
department structure would be attractive to high-quality performers
from the R&D community and, therefore, would facilitate the task
of recruiting them for the Cencer staff. Because of the matrix
structure, most of those recruited would eventually be exposed to
program management in contributing to a program in the Directorate
of Programs. Some would become interested in taking on more program
management responsibility. These staff members could be assigned
to a succession of positions having gradually increasing levels of
management responsibility. By this process, the NIE could develop

much of its own management talent.

MANAGEMENT STYLES

Yollowing the specification in Strategy Il to use the more .
directed management styles, .a reasonable selection for the Directorate
of Education R&D, for example, would be to choose the interventionist
style in the Education Science Division, the centralized style in
the Education Practice Division, and the decentralized styls in the
R&D:Resources Division. The directive style could be chosen for
the Direc:iorate of Programs. These selections ars listed at the
bottom of Fig. 6.
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Despite making these general specifications, managerial flexi-
bility would probably be a hallmark of the NIE if it followed
Strategy II, especially in the Directorate of Programs. The Directorate
of Programs would probably emphasize its ability to assemble staff
members into a program management team, and structure it to meet the
demands of the problem to be sulved. A wide variety cr plans might
be used, but a typical management plan is described in Table 15.
All such program management plans would probably be organic, changing
to meet unexpected discoveries and growing differentiall; at various

stages of the problem~-solving sequence from design to implementation.

Program Planning )

A different approach tc¢ planning could be employed in each
major NIE unit, reflecting the different management styles chosen.
In the Directorate of Education R&D, for example, programs in cheA
Education Science Division could be planned in the same way as
programs in the Fundamental Research Division of Model I, by
determining areas of need and recruiting R&D performers to work in
these areas. Programs in the Education Practices Division could
be more carefully planned. Each program in the division could have
a planning staff of four (or five) that would continually examine
research related to the program, work with practitioners to detect
and diagnose problems, and prepare program plans. A statement of
the program's R&D objectives could be disseminated annually to the
R&D performing community to inform them of the problems that the NIE
considered important. In the R&D Resources Division, needs for the
centers and R&D marpower training could be determined by the Program
Directors in the other divisions with coordination provided by the
R&D Resources Division staff. The plans for training projects could
be implemented by the Program Directors in the other divisions by
stimulating proposals in high-priority areas. Often these proposals

- could be promoted in conjunction with an R&D project to enhance the
quality of the training experience. The plans for centers could be
implemented by the R&D Resources Division staff by stimulating
applications for new centers and by reallocating the budgét among

the existing centers.
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Planning in the Directorate of Programs could be more detailed
and specific than in the Directorate of Education R&D, even more
detailed than in the problem—solving activity in Model I. As
previously specified, most ideas for problem-solving programs could
originate in the Center for Education Studies as a by~product of
conducting intramural research and policy studies. The Center would
‘develop these ideas chfough an experimental pilot-study phase to
test feasibility and promise. The Director of NIE could then choose
which programs to transfer to the Directorate of Programs. Some
of the Center staff involved in the pllot studies could continue |,
working on the programs, constituting a nucleus of staff. More
staff would be added, including a program manager, and then the
prdgram would be further developed. This development could include
selectinug a specific end objective and a detailed plan of intermediate
objectives and resource requirements. In.mosc cases, such a plan

would be frequently modified throughout its duration.

Project Generation

As a consequénce of choosing the most directed management styles,
~a large proportion of project ideas would be generated by internal
staff. In the Education Practice Division, the Program Planning
Staffs and the Associate Program Directors could identify projects
that have particular relevance to a practical need and could arrange
contracts for getting the work done. Most of the division's projects,
however, would be unsolicited. In the Directorate of Programs,
almost every project idea could be generated by internal staff,
written into a Request for Proposal, and circulated for competitive
bid. Because of chis strong reliance on internal generztion of
project ideas, the NIE's internal research scaff, particularly the
planning staffs and the staff of the Center for Education Studies,
"would have to be of exceptionally high quality. The importance of
having high-quality staff in this NIE model, where so many of the
project ideas.are generated internally, is difficult to overemphasize.

»
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Evaluation _

The management~orientation of this strategy is evident in the
evaluation phases of R&D management which, because of the use of highly
directed management styles, wculd receive more attention than in
any of the other NIE models. Evaluations could be conducted at
three different levels.

Project Evaluation. One type of evaluation could be carried

out at the project level, which would consist of retrospective
evaluation of single projects or perﬁaps groups of projects addressing
the same issue. This evaluation function could be the responsibility
of the Office of Project Evaluation in the Office of the Director.
The Office of Project Evaluation could (1) evaluate the research
methodology of NIE brojects on a sample hasis (as a check on research
quality) and (2) evaluate the technical validity of R&D projects
at the requcst of users (particularly for their use in determining
policy). The Office of Project Evaluation could also maintain
records of contractor and grantee performance to aid in selecting
future project performers.

Program Evaluation. Two other types of evaluation could be

conducted at the program level. One could be internal program
reviews: each Program Director wouid address a panel of Directorate
Mansgers annually on the objectives, progrers, and needs of his
program. The panel could consist of the Assistant Director plus

the first level of managers, all from the directorate of the program
being reviewed. The panel could question the Program Director in a
number of areas including particularly the relationships between

his program and the others. A second, more comprehensive type of
evaluation could be the assessment of larger segments of NIE
activity at regular, multiyear intervals, These assessments could
be organized by the Office of Evaluation but conducted by outside
organizations. The Director of the Office of Evaluation would

have to be an exceptionally strong and management-oriented individual,
and be firmly backed By the NIE Director to maintain the integrity
of this evaluation function.



O

ERIC

Aruitoxt provided by Eic:

Fig. 6--Model II: Produce R&D Results
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Table 14

DETAILED PLAN FOR THE OFFICE OF THE DIRECTOK
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Table 15

ETATILED PLAN FOR THE DIRECTORATE OF PROGRAMS

ORGARIZATTOMAL The {4rectorste of Programs would consist of several Program
STROCTURE Off{ices, ons for each program aseignad to the diructorste.
ACTIVITIRS
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Table 15 (Continued)
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Table 16

DETAILED PLAN FOR THE DIRECTORATE OF ADMINISTRATION AND MANAGEMENT

ORCANIZATIONAL
STRUCTURE

ACTIVITIES
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The Diractorats of Administration snd Mansgemsnt would
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DETAILED PLAN FOR THE DIRECTORATE OF EDUCATION R&D

The Directorste of Bducetion BED would comsist of three
divistons: the Diviaian of Educatiom Sclencs, the
Pivislom of Bducation Practice, and the Divietom of MD
fasoutces. Rach division would consiat of s nwber of
progeams, Bach program would support & nushar of axtre-
aural MD projeccs.

e
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be the principal activities.

Multiysar comtracts would be

aarded genarelly to toamm

rathar thes individwal performsro.
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avarded to individual favesti-
saters or e multidisciplinary
tamn ¢f tawescipatore.
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Table 17 (Continued)

Program n-ug;
A stacement of brosd resesrch
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Table 18

LETAILED PLAN FOR THE CENTER FOR EDUCATION STUDIES
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V. NIE MODEL III: SUPPORT DISCIPLINED CHANGE

OVERVIEW
The third model for NIE implements Strategy III, the strategy
based on the Support-Disciplined-Change plan for organizing the R&D
performer community. Many of the ofganizational and managerial
techniques employed in the model are used by the Office of Child
Deveiopment or the Office of Economic Opportunity, but others have
been specifically designed to satisfy particular parts of Strategy III.
As specified in Sec. II, choosing the Support-Disciplined-Change
plan for organizing the R&D community implies the following choices
of the other design elements:

1. Objectives: practice-oriented R&D (Objective II) is emphasized.
2. Division of responsibility: By R&D objectives.
Organizational structure: Linked or matrix.
4. Management style: At most, moderately directed.
e

The principal question in this strategy is whether to use a linked
or matrix structure. There are no strong reasons for preferring
either of these structures; however, a choice must be made. Because
problem-solving is a moderately important activity in this strategy
and because, as described in the previous section, the matrix organ-
izational structure is advantageous in conducting probleursolving
activity, the matrix structure is chosen for.this model of the NIE.

The reliance on inventive practitioners for program and project
ideas and the greater use of experimental interventions wculd (in
most conceivable models following Strategy III) tend to make the NIE
externally oriented. The use of moderately directed management
styles (if used) would tend to make the NIE internally oriented.
Taking these factors in balance, the NIE would probably be somewhere
midway in its orientation between the extreme external orientation

of Model I and the extreme internal orientation of Model II.



OBJECTIVES

A reasonable distribution of the NIE's budget among the R&D
objectives consistent with the Strategy III would be approximately
20 percent for problem-solving (Objective I), 55 percent for practice-
oriented R&D (Objective II), 15 percent for fundamental research
(Objective III), and 5 percent for training R&P personnel (Objeccive VI).
These proportions, modified slightly to allow for some other specific‘
NIE activities, are listed in Fig. 7. Of the amount specified for
practice-oriented R&D, 10 percent (or 5 percent of the total NIE
budget) would reasonably be allocated to support practice-oriented
R&D institutions. Of the amount specified for fundamental research,
33 peucent (or 5 percent of the total NIE budget) would reasonably be
allocated to direct support of fundameatal research institutions.
All these institutions would be located at various sites across the
country.

Strategy III implies that the form of this institutional support
should be the same as in Model I--an institutional grant--but for
a different reason. Strategy III specifies that a portion of the R&D
supported by the NIE should serve as a check on the experimental
intervention activities that are emphasized. By providing a number
of R&D institutions with a sizeable grant of almost guaranteed,
long-term support, these institutions would more likely cénduct R&D
that challenges the experimental intervention activities supported
by the NIE. However, because of the limited proportion of the NIE's
funds allocated to institutions and the policy of providing insti-
tutional grants, substantially fewer R&D institutions could be
supported with this strategy than with either of the other strategies.

The smaller number of R&D institutions supported means that a
network of R&D institutions, each serving most of the needs of a
region, would be infeasible. Instead, with Strategy III, the NIE
would probably have the R&D institutions it supports sﬁecialize
in a limited subject or problem area. As another means of providing
an independent check on the NIE's other R&D activities, one or two
of these institutions might be specified as pclicy study centers.
Approximately 5 percent of the NIE's resources could reasonably be

allocated to these extramural policy study centers.
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Activities
Strategy III implies that demonstration and large-scale experiments

(which are included in Objective II) would be a more prominent activity

in Model III than in either of the models based on the first two

stracegies.* The deemphasis on long-range planning in Strategy III**

and the limited resources allocated to broblem—solving suggests

that broad-scale attacks on chronic educational probleﬁs probably

would not often be attempted. Strategy III does not imply that other

activities supporting objectives should Be particularly emphasized or

deemphasized.

Performing Community

With this model for the NIE, a larger proportion of the educa-
tional R&D performers would probably be practitioners than with the
models designed to implement either of the other strategies. 1In
addition, many of these practitioners would probably be educational
innovators not closely associated with an escablished educational
system. This large proportion of practitioners is a likely result
of the emphasis on invention and experimentation as practice-
oriented R&D activities. Thus, in general, there would probably be
a much greater involvement of so-called social activists in the

- NIE's programs and more of an action orientation.

DIVISION OF RESPCNSIBILITY
A matrix organizational structure and division of responsibility
by R&D objectives has been ~hosen for Model III, but a specific

*The term "demonstration"” is used to describe an educational
intervention undertaken early in the development of a concept to test
its basic soundness and to explore alternative approaches to its
realization. In demonstrations, evaluation is, for the most part,
done qualitatively and subjectively. The term "experiment" is used
to describe an educational intervention undertaken to rigorously
validate the effect of a large-scale educational development and measure
how it can be improved. In experiments, evaluation is much more
quantitative and thorough, including a much clearer exposition of
goals than in demonstrations: clearly, there is a continuum of types
of interventions between the two extremes.

%%
See the discussion on p. 40.




assignment of R&D objectives to the major units in the matrix organiza-
tional structure has not been made. This will be resolved by making
a number of choices that are guided by our understanding of Strategy IIX.

We can divide responsibilities among three ﬁajor units of
organization, compared to four in the previous models. The assignment
of responsibility to major units chosen is shown in Fig. 7. Tables
19 through 21 provide detailed plans of thcse major units.

As was discussed previously, the experimental interventicn =~
activity emphasized within the practice-oriented R&D obiective .in
Strategy III could be assigned to one major unit called the Office
of Experimentation and Irzrzovcn&‘ionz.MI Of the portion of the NIE budget
allocated to practice-oriented .R&D, 70 percent (or 35 percent of the
total NIE budget) could reasonably be assigned to this office.

It could be responsible for stimulating and generating ideas for
experimental interventions, organizing pilot projects, and developing
basic concepts into workiag models. As discussed in Strategy I1I,
this development sequence woqld require many years to reach a mature
stage of development.

At the mature stage of development of a model, when a significant
proportion of the Offiée of Experimentation and Innovation's budget
would typically be spent on the model, it could be tramnsferred to
a second major unit called the Office of Programs. The NIE would
probably consider these so-called mature interventions as part of
Objective I--exploiting significant research accomplishments.

The Office of Programs could also have responsibility for
conducting other problem-solving activities included in Objective I.
By assigning all the problem~solving responsibility to the Office of
Programs, an organizationally distinct_ unit for handling urgent
requests for R&D products would be provided, thereby allowing thg
Office of Experimentation and Innovation and other major units of

Hkk
the NIE to concentrate on long-range goals.

*
Sec. II’ P. 49-

*
* The Experimental Schools program currently supported by the
Office of Education could be part of this office. '

Rkk
The importance of this feature was discussed on p. 49.
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The Office of Experimentation and Innovation could also support
a small amount of fundamental research (Objective III) in addition
to practice-oriented R&D as a means of tapping the research community
for new program ideas and stimulating fundamental researchers to work
on relevant problems. The amount of support could be small, for
example, 1 percent.

The third major NIE unit, the Office of Education R&D, could have
very similar responsibility to the Directorate of Education R&D
in Model II for the NIE: fundamental research (Objective III),*
manpower improvement (Objective VI), institutional development
(Objective VII), and practice-oriented R&D (Objective II), excluding
experimental intervention activity., In fulfilling this responsibility,
the Office of Education R&D could counterbalance the Office of
Experimentation and Innovation in a number of ways: by setting
higher standards of technical rigor instead of compromising precision
for pfaccicabilicy,** by investigating the same problems being
addréssed by the Office of Experimentation and Innovation with
different (more conventional) R&D methods, and by investigating
problems not being addressed by that office. The Office of Education
EﬁD would thus be in tension with the Office of Experimentation and
jinnovacion and serve as an evaluative check on its intervention

/ activities.

In terms of the budget for each of these offices, the choices
that have been made above result in a budget with 44 percent for the
Office of Education R&D and 36 percent for the Office of Experimenta-
tion and Innovation, a condition of approximate equivalence.***

As will be described in a subsequent section, however, the staf of

the Office of Experimentation and Innovation would need to be much

*
Except for the fundamental research supported by the Office of
Experimentation and Innovation.

%%k
See p. 42.

***The Office of Education R&D's budget can be obtained by
subtracting the practice~oriented R&D and the fundamental research
activities supported by the Office of Experimentation and Innovation
from the aggregate distribution selected above for Model III. The
results of this calculation are shown in Fig. 7.
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larger--about three times as large. The extra staff would be mostly
intramural researchers and other support personnel, but when added
to the managers of extramural activities, this staff would probably
constitute a very strong force difficult for the rest of the insti-
tute, and particularly the Office of the Director, to control.
In studying R&D management in federal agencies, we have observed
that programs containing a large, intramural component thap is
permanent and integrated with the programs tend to have great inertia.
The Office of Experimentation and Innovation's method of taking a
long-run view of educational improvement would probably also tend
to reduce the Director's control over the office. Moreover, the
office's programs would be highly visible, since they would be
educational interventions, and might, on occasion,.be able to
generate substantial public support. Since a significant proportion
of the NIE's extramural budget (36 percent) would be spent by this
office, and its autonomy is potepcially so great, there is danger that”
there would be a significant imbalance of power within the NIE.

To counteract this possibility, the Office of the Director
could be given greater power in this model.. This power could.be
established in the following ways:

o Assign responsibility for conducting policy studies to
the NIE Director.

o Assign intramural researchers to the Office of the Director
to assist with policy studies.

o Establish a strong capability in the Office of the Director
for evaluating all NIE programs.

o Establish a vigorous external relations capability to
introduce pressure for change in NIE programs.

o Assign responsibility for generating new NIE programs to
the Cffice of the Director.

To assume these responsibilities, the Office of the Director would
probably need a larger staff than in either of the other NIE models.
The suggested staff for the Office of the Director in Model III




is shown in Fig. 7: 81 permanent professional positions, or 60 percent
larger than the staff of Model II and 800 percent larger than that
of Model I. The internal procedures of this Office of the Director

will be discussed in part of the next section.

ORGANIZATIONAL STRUCTURE

The matrix method of organization has been chosen for achieving

coordination in this third model for the NIE. One application of
the matrix method would be that mature interventions transferred from
the Office of Experimentation and Innovation to cﬁe Office of Programs
could have personnel transferred along with them on a temporary

basis. . Another application could be that other programs in the
| Office of Programs would draw on any of the other NIE offices for
design and management aésiscance. Programs in the Office of Programs
would be of finite duration and, therefore, the Office of Programs
would be the temporary dimension of matrix organization.

The matrix method of staffing has also been chosen for part

of the Office of the Director, but detailed discussion of this
arrangement is deferred until the section entitled "Sﬁaffing Plan,"

Internal Structure

The internal structures of the Office of Programs and the
Office of Education R&D could be essentially linear as in Model II,
with similar division into organizational units. The Office qf
Programs could be organized by program (problem) and staffed in
virtually the same way as the Directorate of Programs in Model II.
The internal structure could be so similar to the Directorate of
Programs in Model II that an organizational and managerial plan
for the Office of Programs will not be included in this Model III.
(Readers can refer to Table 15 for a detailed plan of that directorate.)
As in Model 1I, the Office of Education R&D could be divided by R&D
objectives into the Division of Education Foundations, the Division
of Education Practice, and the Division of Institutional Resources.

The staffing and management plans are' shown in Table 21.
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The internal structure of the Office of Experimentation and
Innovation could be essentially linear also, with a division of
responsibility by subject area or problems, whichever was compatible
with the interests of the office. The divisions within the office
could appropriately be called centers. Each center could have an
area of interests in which its energies would be ‘concentrated, and
in the aggregate,. the centers could cover only a portion of the range
of possible educational concerns. For example, early childhood (up
to eight years of age), language and reading, teacher education,
or educational incentives could be the domain of a center. Centers
would not.be viewed as permanent organizational units, although the
long-range perspective that Strategy III prescribes for this office
would tend to make permanent units of the centers for all practical
purposes. '

Within each center, responsibility could probably be organized
satisfactorily in a number of ways. One attractive way could be to
adopt a variation of the method followed by the Office of Planning,
Research, and Evaluation in the Office of Economic Opportunity (OEO).
Following the OEO plan, the center could consist of three separate.
functionally divided groups:
o An Experiment Organization and Design Group that would

organize performer teams for experiments and demonstrations,
organize constituency support for these experiments and
demonstrations, prepare the technical designs, and generate
ideas for new intervention programs.

o A Policy Research Group that would conduct intramural
research pertinent to the center's regsponsibility, generate
ideas for new intervention programs, and prepare analyses
of program issues for the center director.

o An Evqluation Group that would analyze natural experiments
for program ideas, prepare evaluation designs for experiments
and demonstrations, conduct formative evaluations of ongoing
programs, and analyze completed experiments and demonstrations

to recommend what should be done next.



-y Y=

With this division of responsibility, each center would typically be
involved with developing a number of distinct (but possibly related)
concepts, and all three groups could be concerned simultaneously
with all these concepts. Each group would approach a concept from
a different perspective (assuming staff are properly chosen) and

the center director could encourage strong interactions among the
groups as a means of generating constructive criticism and creative
insights. The Experiment Organization and Design Group could be the
most action-oriented; the Policy Research Group, the most academic
and fundamental; and the Evaluation Group, the most disciplined in
terms of the precision of measurement demanded.

The Office of the Director could also be structured linearly
and divided according to its functional responsibilities. Five
principal units within the Office of the Director could be the
Office of Plarming and Budgeting, the Office of Evaluation, the
Office of Policy Studies, the Office of External Relations, and the
Office of Administrative Services. The Office of Planning and
Budgeting could prepare annual and long-range budget plans for the
NIE supported by program analyses. The Office of Evaluation could
have responsibilities equivalent to the Office of Evaluation in
Model II (Table 14)--organizationvof major reviews of all NIE
programs, including the centers in the Office of Experimentation and
Innovation at approximately five-year intervals. The Office of
Policy Studies could have a dual responsibility similar to the Center
for Education Studies in Model II (Tabie 18) --conducting policy
studies and generating ideas for new NIE programs. The Office of
External Relations could organize constituency support for the NIE's
programs and for changes in them. The Office of Administrative Services
will not be discussed in detall since it wiil not be assigned any
direct role in managing the substance of the NIE's R&D programs.

A detailed plan for the Office of the Director appears in Table 19.

Staffing Plan
Reasonable staffing plans for the NIE to follow in implementing

Strategy III appear in Tables 19 through 21 for all offices except the
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Office of Programs and in Table 15 for the Qffice of Programs.
Similar to the other models for the NIE, the basic management unit
in the Office of Education R&D could be a team consisting of one
Program Director and a staff of several Associate Program Directors
~and two plarmers,"|= who would have primary authority for all the R&D
in an assigned problem area and a budget of $5-7 million. In the
Office of Programs, the basic management unit would also be a team
consisting of management-oriented people, mostly from the Office of
Programs, and subject matter specialists drawn from throughout the
NIE just as in Model II. _

The staffing plan in the Office of Experimentation and Innova-
tion would be different due to its organizational structure. The
Evaluation Group could be staffed with professionals from a mixture
of backgrounds: survey research, evaluation design, and subject 4
matter relevant to the center's interests. The evaluation staff
could be evenly divided by research discipline between personnel
from the quantitative, analytical fields and the "softer," social
and behavioral fields. The Policy Research Group could consist of
highly qualified educational researchers and policy analysts. The
Experiment Organization and Design Group could be the most distinctive,
the majority of its staff having a background in political organization,
comnunity relations, or educational practice. The Experiment
Organization and Design Group could also include a number of
specialists in experimental design who ﬁoﬁid be more research-
oriented than the others in the group.

The staffing plans for the offices have been designed to provide
approximately one professional per $800,000 of extramural projects ,
in the Division of Education Practice; one per $1,000,000 in the Division
of Education Foundations; one per $500,000 in the Office of Programs
and one per $350,000 .in the Office of Experimentation and Imnovation.
These ratios were achieved by assuming that approximately one-fifth
of the professional man-years in the Office of Education R&D and the

*x
A team would not have any planners in the Division for Educa-
tion Foundations.
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Office of Experimentation and Innovation are allocated to programs
in the Office of Programs. The comparatively low ratio of project
dollars to staff in the Office of Experimentation and Innovation is
assigned to provide the extra staff capacity needed for project
organizing while still providing enough technical design capability
to maintain strong control over program content. The resulting
staff complement of 606 is midway between the staff sizes for
Models T and II.

The manpower for the Office of the Director could be partly
permanent staff and partly "matrixed' staff from th. Office of
Experimentation and Innovation. Staff from the Experiment Organiza-
tion and Design Groups in the Office of Experimentation and Innovation
could work for the Office of External Relations. Staff from the
Policy Research Groups could work for the Office of Policy Studies.
And, staff from the Evaluation Groups could be matrixed to the
Office of Planning and Budgéting to do program analyses. Staff
from the Evaluation Groups would probably not be matrixed to the
Office of Evaluation in order to maintain its independence. These
matrix relatioﬁships would probably have the extra advantage of
facilitating the termination of a2 center in the Office of Experi-
mentation and Innovation and starting a new one, should this be
desirable, since the center staffs could easily be transferred
to the Office of the Director or to other center staff groups.

This ﬁatrix relationship between the Office of the Director and the
Office of Experimentation and Innovation is not indicated in Fig. 7.
The arrangement is, however, indicated in the individual staffing

plans.

MANAGEMENT STYLES
The last selection to be made in Model IIT is management styles

and procedures for each of the offices. Strategy III implies that
for most of the NIE's program activities, management styles that
are moderately directed to least directed should be chosen.

A reasonable selection for the Office of Education R&D is the
interventionist style, but with one major modification: instead of
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internal staff selecting R&D projects as specified for the interven-
tionist style, internal staff could select projects in a joint meeting
with a review panel composed of R&D perfomers and others from outside
the NIE. The reason for introducing a peer review panel in the
project selection process is to strengthen the capability of the
Office of Education R&D to resist pressures from the cother NIE
offices to support particular R&D activities. The Office of Education
R&D's independence could also be increased by using a larger number
of panels per dollar of projects evaluaced than in the previous
NIE models where review panels were specified. The independence
provided by these two measures would probably enhance the office's
role of serving as an evaluative check on the programs of the other
NIE offices. The Office of Education R&D's independence would,
however, clearly be relative, since the NIE management would not
relinquish all controls. The influence of the panelé could be
limited by not using the project selection procedure of having them
assign numerical scores to project proposals and awarding grants in
the order of these scores.

The 0ffice of Experimentation and Innovation could use a
modi fied form of the directive style. A more directed management
style is chosen so that the center could concentrate its attention
on a few wost promising lines of development. Especialiy with the
great involvement of the centers in community programs--in addition
to the normal pressures in practice-oriented R&D--there would
probably be a tendency for the centers' programs to fragment into
a large number of unrelated projects. The directive management style
could be used to counter this tendency. The directive style could
be modified principally in that detailed, multiyear program plans
would not be prepared. Instead, planning would be incremental in
nature but guided by long-range objectives. Another modification
tould be that the Policy Research Group staff members, who could fill
the need in a directive management style for an intramural research
capability integrated into the manageﬁ!ent process, could be provided
with funds with which to award grants to extramural R&D performers.

These grants could be for projects where a Policy Research Group staff
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member collaborated with an extramural investigator (or invescigacors)
to develop an idea or where an extramural performer wanted to work.
on problems of interest to the Policy Research Group staff member.
These projects could include both fundamental resez:ch and practice-
oriented R&D activities. The centers in the Office of Experimentation
and Innovation could use the<e projects as a primary means of tapping
the R&D community for ideas and infofmacioﬁ relevant to their program
activities. ‘

Another modification of the directive management style could
be that each éencer director consults with a permanent council of
knowledgeable persons from outside the NIE to advise him on the
selection of large projects and the general directions of the cencef's
program activi.ies. Without this council, the center director's
principal source of opinion would probably be the center staff, who
‘because of the directed management style used would have substancial
influence over the alternatives presented to the director.

The Office of Programs in this third model for NIE could utilize
a directive management style without contradicting the spécificacion
in Strategy III to deemphasize its use, since the office is assigned
only 20 percent of the NIE's budget and the other major units of
the NIE use other management styles in managing R&D. The Office
of Programs could use the same management plan as the Directorate
of Programs in Model II. This plan is presented in Table 15. There

are no special features that need to be added or modified.
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FPig. 7--Model III:

Support Disciplined Change
1003 _MATAL i
! officn of
the
birector
™ ice o
Bxperimen- 0ftice of Ooffice of
L_J tation and Programe Bducetion
1enovation D
AcrIviries Sponser sxtremsral Infleencs formstion of Manage programs to aclwe Sponsor extramural
practice-orientad W4D, astionsl sducation isportaat nationsl ressarch in the
esspecislly experimatal policy. progress. sducation aciences.
. . {nterventicns. - Conduct policy studiss. Nenage tars axtremural
possor extramural succass y dewelcped peactice-orianted R4D.
1o the sducation acieaces, Allocats WD resources by the Office of . catad
—a N . . Experimatation sad ponsor tha training ef
rrovies iy Evaluste IIE progress. Tanovation. ducation RD -:"'"'
de avhjact mattar Suppore » nusber of MED
espertise amd manpover m'i’“::“:‘:.:" tnatitetions.
to the other NIZ offices, "'“‘““1 )
facluding the Office of T BAD. Coaduct R&D that sarwes
the Director. Gesarste tdess and plen :".;c::“.;‘t::'zm:'
for nev NIE pregrems. 3€ Exparimsatation ad
Pecfora other aduisistrative Innavation.
avpport fumetions.
Perceat of the MIE t Sxtvemsral Activities
SRIICTIVES Total
Problesrsolving - - 208 = 208 .
Practice~oriented MD 3% - - 158 S0% (”l).
Teadamintal vessarch 1z Lo - ” 108 (ISI).
Policy research - - - - - (53)
Wapover fmprovemsat . - - " sz [H
X 1 develoy = . -~ 1% 153
Total Mz - n 443 1003
owvizios srave, omssioma’”
latramursl resssrch 12 2 - - 1w
Extremural sessgement 228 -3 A J2s. A
total 0 [ 40 128 606
MUUGTAENT STYLE
Yoditied - Directive Woditied
Direceive Iatarveationgst
[J .
Tigures in p ] tnatt 1 supp

**sassd on o total excramwvel budget q! 4300 million.

O
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Table 19

DETAILED PLAN FOR THE OFFICE OF THE DIRECTOR

e

The Office of *ha Director would coasiet of five priancipsl offices:
Svaluation, the Office of Plamning and Sudgeting, cthe Office of Policy 'i““"

0ffice of Exeermal Baletions, and the Office of Admintatretive Savvi

'
iupm leag-rmpe buiget

_plems for wit.

0fftos of Bvaluation
Orgmine aERage CORPTS=

besdive svaluations st
spyroximetely five-year
1s of sach Cemter

malysss.

n
30

1n the Off1ca Of Experi~
som and 1

Office of
Assiat the Director im
advistiag UV oa the ta-
plications of RAD for
educational pelicy.
Gonersts tdess for new NIR

and sach progras is the
other major wmits. The

» of the 1

would bc to assess progress
ad to d ch

» Particularly
for the o!!lu of
Pro

grams.
Prepare tuitial plans for
tbn m programs.

of &t -d

oy
atudies) .

¥ (policy

ary! ecutive Level V.
e
aLy: =18 equivalent.

DPirectof, Svalwation
[] ery: w-l oquiulut.

g

i sty e

swpert for salscted NIB

pregrams.

Orpeaies comstitesmy
awpport to damge salasted
WiB pregram.

Ty: CB-17 equl
Backgr=2d i policy
asalysis and program
budgating.

Sudmetisg

Salsry: GB-12 to G8-16
equivalamt .
Totsl of ten parmement

Othor ataff "-m-u"
from the Office of
Sxperisencation aad
lwmovation.

Proazen Plgea
Long-reage gt plana

would ba prepered for
the Director based
program budpating
snalyses.

w

The 0ffice of Administrative Services o
will aot be descrided 1e detail ou this table.
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huu-.. lor axasple, m
Offica of Science aad Tech-
walogy or the Oftics of
Nmagoment and Sudget.

Scal|
Salery: G8-13 to G8-17
equivalesmt.
Total of u:.r on the stafl.

policy malyste.

e = T e vatene.

Organise and menage {aitial

plasaieg of new NIT programe.

e T
ary: to GB-16

oquivalant.

» for
- lnmtn Jscretery is m
of 8

L., Wy
professicesls on the staff.

-

varisty of mathods would be
wsed to avaluate
sctivities: od hoc peer
comuittess menaged by the NIE,
contracts with resssrch fasti-
tutsn snd fires, or revims
un by m ¢ t agency.

uld mot be directly

75 other pro~
" fesstonals "metrimd” frem
Policy Mesesrch Growpe of
tha Offica of Rxporimmmte-
tion and Innovation.

1
011cy atudy neads would be
dotarninsd by the NIT Dirvector
and the Diiector of Policy
Studies.

The policy f tudies activities
of the oflftice would suggeet
tdess for new, NIB-directed
programs. Cassratica of these
1deas would be encourspged and

in lev ot
edusational pelittes.

e ErLt,

equivalent.

Total of tea permement
prefessisnals e the
ey aly 2

Total of apprecimt
otaff “mtrined” fyem
the Offtes of Suponi~
mutstisn and Iamevetiow.

dovalopad through faittal stages )

of plamajag by the Deputy for
New Programs.

Tha NIT Director would decide

wvhich prograss to tramsfer te
the Office of Progrems.

e

4 vith the
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Table 20

DETAILED PLAN FOR THE OFFICE OF EXPERIMENTATION AND INNOVATION

ﬁ]& The Office of I.-untunu -d Ianovation weuld consiat of four o fiva centsre, Sach
contar would bave resy 1iey for MD 1ia an assigeed subjact
ares. Within this subject ares, the ceater would dewelop o susber ©f related pregrams.

Rach center would cousist of thras groups: & Ruperigsat Oraemiectica and Design Geowp, 8
Policy Rssearch Growp, ad e Evalustion Growp.

M W W (1
1¢y atudties porcinent to { |snags svalustion

the ceatar’s assigned awbjact ares, anu-t—u md h-utnn.o
- lnm of progran idess.
nunmn "and others. Buccass-  Sponsor and menage evaluative resesrch Grl-llt!ﬂ. .‘ Desiga Grew.

ful prejects weuld be daveloped a8 prejects to synthesize ressarch Thres kinds of avaluations might
COntST pregrams. results &nd fdentify comcapts vesdy e m.nnd‘ ispact, fermstive,
Design and aponeor a cumslative for experimmatal developmeat. mdé summary.
sequence of enperimsats end Syoasor un-nl fundassutal research Design and mmage avalustioms of
dewmastrations ts test and davelop -ady T4 d MD prejacts ut-nl axperimsats.
aow approaches to educatio:. e o s of lisking with the
Organize comatitwsacy aupport for Mu D commai| ty.
“hese -d ad policy
tioas, studies l‘lnd to the caatar's
subjact avea.
-d & would Sponsored Il sctivitiss would N Evaluations vuu e porformad mostly
L y & wvide of & d matly by faculty, by h inetitates
m'm fires, D unmm-. mprofit ch . od -d luureh fieem,
education agencies, ad hoc ressarch firws,
csms~vtia, 0 other pwblic orpam~
festions.

w istamt
) T weia o .

BSachground is policy -dy
Allocates offits buigat ($108 millfom) to the centars.

iﬁ 35*7 oquivalent. iﬁun ﬁr ﬁ- pay plws trawl

hul ol four or fivs is the office. : SEpoRses,
Allocates ceater buiget ($22 willien) to growpe. Total of five ta ten mabere frem
mwx prejacta over & specific amsunt, for exespla, outside the NIB.

. L) .

Slemins and ﬁ! Steff
arys «12 to GB-13 squivaleat.

Total af eight is each cemter.
Staff divectsr has salary st u-u lewal,

Soms ln!! have 8 b dge s
have 2 b is -l STOR WERAGINNAEL,

N ible for ring an amsval of MD
djlulm

Mmplemmeeies  Npp g lembem  apn e
ATyt Wmeid 8§ t, ofys oqui t,
arys oquivaleat. Background is ressarch ad

Seckground 1ia pelicy ressarch.
lnkn— is mum. l-. secisl PYOETER MASEOGMSAL,

pelisice. PRI L s sqmonin.

Total of 0 is sach % to GB-13 equivaleat.

% lad(n.l researdh -dlor poitey Tetal of 0 ia each esatsr.
arys 12 to GB-13 o ] 1 Staff ambers are expert is survey
Tatal of eight in sach cestes, Most ataff alas work fer the D.ay vesearch, evalustios design, or »
Experte in exporimsntal design. Brector for Policy Stuites 1a the subject matter sres,
Office of the Dirscter. Most ataff are copabis as preject
Bt .
ATyt to GB-13 equivaleat.
Total of 12 1a ssch ceatsr. N m
Steff mabars are empert is pelitieal t 12 te @5-13 equivalame.
and educotional orgmising, Total of ten in cach ceater,
commnity relations, educstional Scaff mabere ave axpert in .
practies, of project assageanat. statistisal analysis or peliey
u- steff also werk for the Depwey enalyaia,
Director for Bxternsl Melatfons Sems steff ales werk for the
is the Office of the Director. Oftice of disanteg and BDudgeting.
In gonsrsl, an Sampact evalustion 89608008 the exteat ta vhich en emporimsatal design or 19 tapl 4
af dlagn emplaiaing viy = faterveation fa or is get vorkisgl s awemary lmm the

educotionsl affect of en iatsrvestion.
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Table 20 (Continued)

Programs within e center would be etaffed from the thyee groups. Two program

would be

program ereff groups.

d; one g oteff from the Experimeat
Onntutlon and nut' Group mad one -uun. program eteff from the
Svaluation Croup. Staff from the Policy Meeearch Croup would work with both

Overall 41 ion for all

would be provided by the Cantsr Diractor.

Prograsn would mot be formally designated sa orgmnisationsl wnite within e
center; thay would exiet anly a8 informal working groups.

Program Plannin,
*a Fimning and Wmagemat Staff vould assually p
cbjectives for e center.

of p

.
These cbjaeu.vu vould be bmly oteted; o d-uuo‘.
vritten plan for developing e center's programs would not be produced. A center's
chjectives would be raviewed amnually by the Center Advisory Council.

The centsr’s program dewelopment etretegy would h. in genarsl, to mh wt:h . u-u

idee end dewelop 1t into an effective

eoorunnd uqnnu of sducationsl Mtnum and qoxt-n. h the nrly

otages of de
demonstration projects.

unr an initisl pericd of adjustmsnt end

thess progr would be individual, or at most o fev

radesign,

prograss would grov gradually in eise and eventuslly fuciude more rigorously

evaluated experiments at sultipls eites.

Programs that proved effective would

be traneferred to the Office of Programs to be refined and repliceted ot o larper
nusher of eites. Eventually, the program would be tramsferred to gmother

oducetional agency.

Program idess would origineta in all three eteff growp in m b Organ-

izetion and Design Groups from
end others, in che Nesearch Croup from policy etudy resulte and

on projects prop ”

:h u\nuu RAD e_uy. u in the Rvaluatioa Group from the oul
and

& d by the group.

Pregras Davelopment

Projeet %nun. Soms demon~
Y 4 ‘,

practitionsre and others ostaida
the WIE and ewbmitted for fundiey.
Others would he initieted by
Experiment Orgesisetion and Design
Crowp eteff.

Wost desmstretions would he
suggested by outconss of
preceding éemonetrations oF experi-
sente.

md would
be supported by eithar grasts or
contracte, &0 deairable.

Profect Salection. The Plamning
ead Nemagemsut eteff would couvens
ad hoc pamels of WIS eteff to
aveluate project propossle.

Projecte over $200,000 would he
selected by the Center Director;
wder $200,000, by the Design
Croup Director.

Projects ower $200,000 would be
reviewsd by ti. Conter AMdvisory
Cowncil.

Prodect ht;uﬂ?. Sach project
wovié be carefully monitored for
aoe::-uw progress and gives tech-

i -d
by the WIR staff.

Broject I#mlea. Policy Peseerch
Group ot and Design Croup eteff
would etudy all project outcomss to

wnderstand the isplicetions of the
results for futvre projecte.

Proftam Dsvelopment

Profect goti Policy Bmsssrch
Growp eteff would geserate thair ova
intzemursl projects.

Most Policy Ressarch Growp eteff
msshore wvould also swpport o susher

from comtects ia

2roprep Davelopyent
Project Qensretion. Pelicy Messareh

Crowp atarf or evalustion staff
would euggest natural experimsats
that should be evelusted.

All o.orl-n md by the

of estrasursl investigstors worki

. in the staff mssbare’ special ares
of interast. These grants would be
used &8 ¢ mans of tapping the MED
commmity for idess and on

jam and Design
Crous would be evalustad.

Anlnu of eveluatians weuld suggest
lustion prejetts,

Prolect Sslection. All projecte would
be approved by the Policy Mesesrch
Group Divector.

Project Momitoring. Most of the Policy

Rasserch Group eteff would trewel
extensively in the RAD and practitiomer

All evalustions weuld be perferend
by & competitively salected
contrectos.

Project . The Plasning smd
Nenagousat §teff wvould esavens am o
boc panel of the NIR etaff for sach

ties to keep of prog
end sxchange informstion.

project. The panel weuld
raview the project Requsst for Proposals
(lm) and eolect u“-n in the
“competitive range.”

. All RFfre over $200,000 would be
reviewed by the Ceater Advisery Cowmcil.

The Center Director’s smpproval weuwld
he roquired for all AFPe, and be
would select the best contractsre.

oct Moaitorina. Sems e Exporimeat

vrgmiretion Design Growp.
Project Fvalystion. All cempleted

evaiustion projects veuld be etudied
by the Analysis Staff of the
Rvaluation GCrewp.

!nrn Bvelustion
centes'e programs would be rigerously evalustsd every five Yesrs by the
Oftice of Rvaluation in the Office of the Director.

Annually, the centar eteff would present e reviev of the center's progtam and

plane for the nast yesr to the Center Advieory Cowmcil.

critiques the

plane.

P L

The councti would
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Table 21

DETAILED PLAN FOR THE OFFICE OF EDUCATION R&D

1ONAL The Office of Educetion MAD would consimt of thres centers: cthe Division for Bducstion
Poundations, the Divinion of Education Prectice, the Divieion of Institutionsl Resouroes.
Rach division (except parhaps tha 1leet) would consist of s number of programs. Sach
program would support ¢ number of extramural iesserch projects.
ACTIVITIES

would be supgported.

g

performsre.,

Alwat all of the pszformers would

be loceted in universities.

STAPEING
o

Division vf Educetion 'omdﬁ%ﬂ
AlL sctivities wnder Objective 1

Muleiyssr grante would be ‘werded
to individusle and to tame of

Assistent Dchtor. Office of RBducstion RAD
Salery: =18 squivalent.
11

Bacognised

Mﬁum of Education Practice
1 sctivities under Gbjective 11

would be supported.

Divieion of fsstitutional Resources
D institutionsl developamant
(Objective VII) and R6D mmpowe
improvemsnt (Ohjective VI) voull
ba the principal activitias.
Institutionsl ewpport (ses Objsctive i%7)
bs averded to individuale amd to would be gives to o fov RiD camtere
toamm of performsrs. located acrosa ths couatry.
Approxisately ona-half of the perfozwirs MNost ceatsrs would be collocated with
would be from wniversities. o unfvereity.
remaindar would be from RéD fires and
educaticu agencies.

Multiyssr grants emd contrects would

o

MD msnsgemsnt.

Allocetes the office’s budget to the divisions.

Allocetes dhlllon luilit (l!h aillion)
to five projramm.

Daputy Division Divector, Plamning
Salexy: GS-16 squivalamt.
Sackground in program and policy -unu
Coordinatas vith Policy K

Divieion Dirsctor, Education Prectice

Invlilu Divector, Imscititional Eg\l_
Setery: G8-17 squiveleat. salery: GS-17 squivelent.

Tscognisad sccomplishmsste in RAD menage- Determinam budgats for the R&D mnu.

-at,
Cantery Progree Eg;
Sslary: @-1> to G8-16 squivalest.

Allocates divieion budget ($435 millico)
to sis programs.
‘I‘onl of eix in the divieion.
1bls for ing the '

Deputy Divisiom Director, Planing
hluyl N-l squivelent.

projrame.
Coordinats with the Deputy Divieiom

in the Office of lqcﬂ-nnuu -d

Innovation.
Progras Director
Saler;: QG8-16 *quivalent.
‘I’oul. ot un 1n the divieion.
d in h and p

asnsgemast.

Menages s team of five Assocists Progras
Dirsctore.

Agsociate Progres Dirsctord
Salery: C8-13 to G8-16 equivaleat.

Total of 23 in the divieton.

% ard policy amalysis.

Coordinates vuh Policy Basssrch Directors
ia the Oftice of Experiasatation and
Innovation.

slarys 16 squivalent.
‘I‘otd of lh in the division.
é in RAD
ll-upl o team of -ldn Assocists Program
Divectors and e plmmning steff.

Associate Prokram Directors
aleryr G3-i3 squi €.

Total of 48 1in the divisice.

Directore tor Plaaning.

Zreining !%EB Nangger
Salery: to G8-16 squivalent.

Total of thres in the division.
Sesponaibls for tng the
progras,

with the Program Direztors
in the divieions.

Mensge R4D sctivity in an assigned subject Nanage KAD in an sseigned subject sree--

etes.

Baviev Pansls .
Selery: dien plus travel sxpenses.

Totsl of 12 pansle ia the divieion.

Gxperience in sducstion resesrch.

Consultants to the Associste Program
Directors $n svaluating the divieton's
prograss and sslecting projects.

M.m_%ﬁ
Selery: 1 to G8-12 equivalent.

Total of f£ive or eix ia the division,
ans for svary tvo review pansls.
Responsidble for hamdling tha businese

sffatre of the review panels.
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srees overlapped to facllitsts imteraction.

Planning Steff
Salery: G8-13 to GS-14 squivalamt.
Total of two per progres.
Seckground 1o research amd/or resource
sllocstion anslysis.
Meporte to Depuey for Plaseing.

laview lga
Salery: * dion plus travel sxpemsen.

Total of 24 pamsls i the uvtuo-.

Experience in onal R or p

Consultante tO the Associate Pu.r- Diracters
in svalusting amlu s programe amd
selecting projects.

l.-*_gn mlﬁ.ﬂ
[} to G5=12 equivalent.

Total ol 11 or 12 in the divieion, ome
for svary two zeviev panels.

Rasponsible for handling the business sffastre
of the review penals.
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Table 21 (Continued)

Pl
A atatemsat of broad ressdrch
prioritise, espacially wew
intirietiwes neoded, would be pre~
pared mouslly by the Plaming
Deputy.

Associate Program Directors would
isplemsat the plim by vecruiting
Tessarchars.

Progrep Developmest

Eﬁg& Sesarecica. Project idass
gametet ly individual
5 -d for
tending.

¢t Saleceion. Assoiiete
STEB Uiracters would wset rwice
& year vith oas of the review vemels
to discuse which proposals shovlé
be tudel.

Associets Piogras Directors would
them eelact the propossls to de
femdnd,

Ig.s Bvslustion
rogran eccivitiss vould be

avalusted pariodically (for exasple,
evary fiwe years) by the Office of
Bvalestion 1a the Office of the
Directot.

r_-g&um
PIOgTan wuld Prepaie e atatemsac

of its objectives amavally, soms fa
spacific torms sad scme ia genersl
term.

Progran ples would de iwplemsated
by m.«u.uu ] objuuvu
«d per 1

priority stess.

Progrem Develcpmeny
Prolect Gemsretion. PatforvaTs would
geaaTate projact 1dens Which riepond
to the MAD chjectivas and submit tham
foz lunding.

Project Sele Assoclate Pregran
Directors would aset twice e year victh
ase of tha reviev panels te diacuse
vhich propocals sheuld de fwmiid.

Asoctate Program Divecters would them
eelect the propossls to be funded.

rodece Moaitord Selected projects
ely woairored for evbe
atantive progrese.

Reogren Svaluatios ’
rogtan activities vould be evaluated

periodically (for example avery five
yours) by the Offtce of Bvalustion
1a the Office of the Divvetor.

Pro, L/

o8 Directat would werk
vith Plasafng Deputies of the
othet divisiens te determise vhat
aev conters are sasded and what
the prieritiss for exiotiang centam

be.

Neads fot ttalaing projecte weuwld
5o dataruined by the othet divisiems.

Proaram De
ect » Goutat Pregrem
Directars ergmise the puclows

Teatuing projecte vould bo stimuleted
by Progras Birvecters ia tha ethet
divistons te mest theit prierity
waeds. Othars weuld be evbaitted -
umsolteiced.

by the uma- Dirscter.

All tealateg with a dimes
for funding vuumb:um [T} "))
9.

Tha Trataing Pregras Bivecters
would detarning the 1ist of prejests
te be supperted dut respend te

the noeds atatsd by the ethet
divisiens.

evalusted every twe yoare,

divieien veuld wtilige site~wisiting
pmele of rescsrchers and mmage-
WAt emperts.

Tealning sctivities weuld be
evaluated petisdically by the
Office of Bvalustion ia the Offies
of the Pirscter.
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PLANS FOR ORGANIZING THE R&D PERFORMER COMMUMITY
' The final basic element of the NIE's design is a plan for organ-

izing the R&D performer community for maximm effect on educational
practice. Studies of R&D sugges: that R&D organizations have to make
four basic choices in deciding how to organize their performer

communities.

1. How will high technical quality be ensured in the R&D
conducted? ' ‘
2. How will the educatioﬁal R&D conducted be made relevant
to practice? , . |
3. How will the R&D results achieved be translated into changes
in educational practice? ' : '
4. How will constituency support for R&D be established in

the user and the R&D communities?

The model behind these choices is that educational R&D will have a

- net effect on educational practice in proportion to its technical quality,
relevance, ntilization in practice, and amount of public support. Public
‘suppoft certainly will be contingent on ﬁhe_demonstrated technical quality,
relevance, and use made of the educational R&D supported by NIE, but this
demonstration will probably require a long period of time. In the mean-

"while, direct steés,to build public support for educational R&D can be
_taken. ' ’ ' '

As eﬁployed here, fhe term "technical quality" means, in a general
sense, the magnitude of tﬁe increase in technical knowledge and capability
produced by an R&D achievement, disregarding its potential or actual
effect on practice. Using an economist's jargon and concepts loosely, .

. the increase in technical quality produced by an R&D achﬂ$vement is

the amount by which it "moves the educational production function

" outward." Both scientific advances in pure understanding and educational

' .developments qualify as increases in technical quality. The texm

”"tééhhlcél’figdt;"fWhich'iS’soﬁetimes usgd’synonymohsly with technical
quality, describes instead a means to achieving higher technical quality.

.-



"Relevance" is more simply defined as the potenfial that an R&D
achievement has.for affecting educational practice. Thus, an educa-
.tional achievement can represent a sizeable increase in technical
quality without being very “relevant" to educational practice.

‘ . Each of the four choices above can be made in a number of ways.
'Thus, there are in theory a large number of plans for organizing the
R&D performer community. The number can be reduced, however, by
selecting a few that are judged most distinct from each other and
that are apparently useful in educational R&D.

' .No single plan can be presented as superior, for there are many
reasons for and against each of the.ways of making the fdur sasic
choices and very little consensus on which of these reasons are

most important in educational R&D. These different ways of making
the four basic choices represent, in effect, different schools of
thought on what should be emphasized in organizing the R&D performer
community. Each school accepts an internally consistent system of
beliefs and acts accordingly,. but the beliefs of one school'conflict
with the beliefs in the othexr schools. This is an important péipt,
for there are numerous apparent conflicts in deciding how to organize
the R&D community, Formulating these conflictes as chcicec emphasizes
‘clearly.that there 1s no single best way to resolve them. Either
explicitly or implicitly, the NIE will have to make its choices with-
out being able to utilize many scientific findings. Some possible
ways of making these choices are discussed in the following subsec-

tions.

Achieving R&D of High Technical Quality
One way (or policy) that could be used to achieve high technical

'qualiéy in conducting R&D would be for NIE managers to concentrate on
building strong peer groups within the educational community and to
separate them institutionally from the user community .NIE managers
would view their primary role as finding and developing'"good people,"
directing ‘groups of them into working on a limited number of '"solvable"

- problems, and, in general, facilitating the dévelopment of interactions ~

and cohesiveness within these groups. The managerial devices that

could be employed include stressing the recruitment of highly qualified
. R&D performers from all disciplines into educational R&D,. running
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frequent workshops to bring members of the group together to work on
'1s§ues, fostering collaborative research, coupling R&D training
closely to specific research projects, using peer panel;,for many R&D
management taské, and so on. The NIE would rely on the peer groups
through their usual iethods* as the primary means of establishing and
.edforcing high technical standards of R&D performance.
These peer groups would also be éonsidered the most effective
way of generating fundamentally new ideas for education, and these
ideas would be considered essential for ultimately achieving significant
improvements in educational practice. It would be believed that most
of these ideas have been tried and seem to make little difference.**
A sécond policy chbiée'ybhid be for NIE to concentrate on
identifying technically significant educational R&D that should be
done and give little direct concern to building strong peer groups ian the R&::
performer community. Iastead, R&D performers would be found largely
_ " on a project-by-project basis both by solicited and unsolicited
. methods. The belief would be that peer groups could not be made
‘strong enough in educational R&D in the near future to set high enough
technical standards with sufficient uniformity. High technical |
standards would be estabiished internally and enforced externally by
evaluating carefully prepared project plans. Many pilot studies would
be funded as the principal means of supporting R&D performérs to develop
these detailed project plans.
' Under this second policy, NIE would believe that a broad knowledge
base is essential to long-run success in solving educational problems,
. but ‘'would believe that enough is already known to enable solutions of
sufficieatly high technical quality to be found now t7 these ' -
+ problems. Therefore, less emphasis would be placed on the primacy of
- generating fundamentally new, educationalily felevant ideas as necessary

for solving significant practical problems.

. *w. 0. Hagstrom, The Scientific Commnity, Basic Beoks, New
York, 1965.

**H. A. Averch, S. J. Carroll, T. S. Donaldson, H. J. Kiesling,
J. Pincus, How Effective is Schooling?--A Critical Review and Syn-
thesis of Research Findings, The Rand Corporation, R-956~PCSF/RC,
March 1972. .
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A third policy could be to put less emphasis on the need for
rescarch knowledge as a prerequisite for important advances in educa-
tior.al BAD and to rely more on supporting clever inventors working
in an chual educational environment to achieve significant educational
advances. Adoption of this policy would follow from the observation that
significant change in education can occur without waiting for the results
of RAD, as it has in many other fields.* The intuitive creators among

educational practitioners and others have produced many educational

-innovations and more will appear wit" or without the basic understand-

ing that can only be provided by R&D. Many of these innovations have
been put into widespread practice, but often they have been adopted
without an adequate understanding of their long-term effects or their
rélationship to educational goals. This lack of understanding leadé to
perpetual change without improvement, and can often result in difficulties
in replication. A principal role for educational R&D in this policy,
then, would be to discipliné the inventors and the change process by
evaluating which innovations produce valid impravements; Three means

of establishing this discipline would be used. First, some R&D would

be merged with the invention and change process by having high-quality
researchers teamed with inventors in the design phases,creéting educa-
tional improvements to inject the findings of research into the invention
process. And, second, educational improvements would be subjécted to
xigorous evaluative research throughout the time of their development.
Both of these means would have the effect of eliminating much of the

institutional separation between the R&D community and the user community

‘that would occur with the first two policies. The result would be

what might be called a s*zeable component of “action research" in the

R&D performer community--R&D performers working with inventors in the

‘user community. A third means of enforcing discipline on'the inventive

activity would be for NIE to support a sizeable component of more

conventional R&D as a source of criticism and ideas for the inventive

*A.R.J.P. Ubbelohde, "The Beginning of Change from Craft Mystery
to Science as a Basis for Technology," Charles Singer, et. al. (eds.),
A History of Technology, Vol. IV, The Industrial Rewnlution, e. 1750
to e. 1850, Oxford University Press, 1958; D. J, deSolla Price, “Is
Technology Historically Independent of Science?" Teuhnology and Culture,
Vol. 6, Fall 1965; and J. Ben-David, "Roles and Innovations in Medicine,"
American Journal of Soctology, Vol. 65, May 1960, pp. 557-568. ‘
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PN SUMMARY OF PLANS

Plans for Organizing

. Choices

Build R&D Resources

Achieve R&D of high technical
quality.

Conduct relevant R&D

Implement the results of R&D .

Build constituency for R&D

Build strong peer groups in the R&D performer
community. Rely primarily on peer group
_Processes for generating project ideas and
setting technical standards of performance.

Emphasize the importance of generating fundamentall
new ideas to being able to achieve significant
improvements in educational practice.

Institutionalize interactions between the peer
groups in the R&D community and users in
" Judiciously chosen ways. .

Build a single institutional network in the user
comunity for connecting the R&D and user com-
munities. :

Do not advocate an approach to solving an education
problem until R&D performers are agreed on its
merit.

Distribute R&D resources regionally in the form of’
institutional grants.




Table 8

SUMMARY OF PLANS FORPRGNIZING THE R&D PERFORMER COMMUNITY

Plans for Organizing

the R&D Performer Community

1d R&D Resources

Produce R&D Results

g peer groups in the R&D performer
« Rely primarily on peer group

for generating project ideas and
technical standards of performance.
the importance of generating fundamentally
to being able to achieve significant
nts in educational practice.

alize interactions between the peer
the R&D community and users in
ly chosen ways. .

gle institutional network in the user
for connecting the R&D and user com-

ntil R&U pe rmers are agreed on its

R&D resources 1egionally in the form of’
onal grants,

cate an approach to solving an educationa’”

Identify technically significant educa-
tional R&D internally to the NIE. Find
performers for this R&D in the external
performer community.

Enforce high technical standards externally
by carefully evaluating detailed project
plans. .

Undertake solving practical problems
immediately, assuming that enough know-
ledge is available.

Detect and diagnose problems in the user

community

Analyze and plau for the knowledge, develop-
pent, and reform needed to resolve the
problem.

Allocate tasks to the R&D performer community.

Use a variety cf mechanisms for linking R&D
R&D with users and for linking users with
R&D.

Use the best mechanism for each kind of
situation.

Do not advocate an approach to solving a
problem until R&D performers are agreed
on its merit.

- Announce a strong NIE commitment to directly

solving practical problems.




pROMGANIZING THE R&D PERFORMER COMMUNITY

the R&D Performer Community

Produce R&D Results

Support Disciplined Change

Identify technically significant educa-
tional R&D internally to the NIE. Find
performers for this R&D in the external
performer community.

Enforce high technical standards externally
by carefully evaluating detailed project
plans. .

Undertake solving practical problems
immediately, assuming that enough know-
ledge is available.

Detect and diagnose problems in the user
community

Analyze and plan for the knowledge, develop-
ment, and reform needed to resolve the
problem.

Allocate tasks to the R&D perforu:r community.

Use a variety of mechanisms for linking R&D
R&D with users and for 11nk1ng users with
R&D.

Use the best mechanism for each kind of
situation.

Do not advocate an approach to solving &
problem until R&D performers are agreed
on its merit.

Announce a strong NIE coamitment to directly
solving practical problems.

Rely heavily upon intuitive and creative
inventors for achieving significant educa-
tional developments, assuming that a broad
knowledge base is not needed for invention
to be successful.

Discipline the inventive process (1) by sub-
Jecting creatiors to rigorous evaluative
research, and, also (2) by independently
supporting conventional R&D in the same.
subject areas. . :

Support a cumulative sequence of increasingly'
larger, experimental, educational interven-
tions as the principal innovative activity.

In intervening, be guided by long-range

objectives, but plan incrementally based on
results achieved and opportunities encounte
ad.

_ Use R&D to guide the invention and change

nrocess toward the areas oX greatest need
and opportunity.

Continue enlarging the sequence of interven-
tigns, but shift from experimentation to
replication in the mature (later) stages of
developumnt.

~ Use other means as needed.

Organize the R&D performer and user communiti
to support an experimental intervention eve
before it is proved.

Announce a strong NIE commitment to directly
solving practical problems.

-t
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activities; To ensure the independence of this criticism and these
ideas, this conventional R&D activity would be,orgahizationally
insulated from the rest of NIE's activities. The principal distinc-
tions of this policy for obtaining educational R&D of high.technieal
quality is to allow the ideas and insights of inventors to be a .
principal directional guide for the NIE's activities, but to discipline
this process by exposing its products to various forms of independent

- analysis. This is almost the reverse of the linear model of the R&D

o e e —

process where research leads to development which leads to implementation.
Each of these three policies for achieving R&D of high technical
quality is summarized in Table 8. The choices are listed under one of
three plans for organizing the R&D performer community. These plans
will be completed by specifying policies for the three other choices
involved in a plan for organizing the R&D performer community.
It should not be inferred from this discussion that choosing
one policy precledes even partial use of any of the alternative
policies that could have been chosen. On the contrary, in implement-
ing any plan, some policies of the other plans would probably be

. This analysis deals with what could be emphasized in .a plan in
distinction to the other plans. For erample, in the second policy
discussed above, technical standards are set by evaluating carefully
prepared project plans. Any organization adopting this policy would,

to some extent, also follow the first policy of building peer groups
within the R&D community, but would not consider it as important a

means of ensuring technical quality as evaluating carefully prepared
project plans. Procedures for implementing these emphases are presented
in Sections III through V. '

Increasing the Relevance of R&D

One policy that could be followed to increase the relevance of
" the R&D conducted to the problems of users would be to institu-

_ tionalize appropriate interactionms between (peer) groups in the R&D
comnunity and the user community or representatives from the user
community at judiciously selected points. This could be accomplished
partly by building strong R&D institutions in all sdbject areas
important to education and by linking these institqtions-with each



-g-

other,'with the users of R&D, and with R&D performers outside the
.'institutionai network. This network of R&D institutions, which could
undertake a range of activities from fundamental research to imple-
.mnta.tion, would be _viewed by the NIE as the core of the educational
- R&D community.

Another means of providing contact between different groups
cculd b_e to sponsor conferences and workshops structured to fill
selected needs. Other means could also be used. | ]

. A second policy for increasing the relevance of R&D activities
would be for the NIE to assume major responsibility for detecting
and diagnosing educational problems and for guiding and frequently
directing the educational R&D community into working on these problems.
A multiple partnership would be visﬁalized: The NIE would analyzé
problems and allocate tasks to the R&D performer community; the R&D
community would perform these tasks; and the practitioner comuhity
would implement the results of R&D.

A third policy for increasing the relevance of R&D is com~
patible with the third policy for achieving high technical quality
improvements through R&D. A likely approach would be to lspend a
substantial portion of R&D resources on experimental, educational
interventions in actual environments. These interventions would be
staged to prbceed from small-scale, conceptualizing activities at one
site to increasingly larger, more comprehensive activities at numerous
sites. Each site would have its own R&D component. Adjustments based
on both intuition and quantitative measurément would be made iteratively
at and during each stage l;.o improve the effect of the intervention.
The precision of measurement might be weak at first, but would become
increasingly refined in the later stages of development. - Many of
‘these sites would, in turn, be multiplied to stimulate further
disciplined change and continually improve the effect of the inter-
vention.

The NIE would believe that the data produced by these experi-
mental activities is less important than the experiences and subjective
lknowledge gaihed by those conducting the activities. These personnel
would use their experiences and subjective kndwledge to suggest im-
provements in the intervention and to train others in its application.

R B Lt e L ° e, e N
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- Data would be considered important for preventing unwarranted
conclusions from being drawn from the intervention activities.

In the mature or later stages of development of an ‘interven-
tion, reducing the operating cost and increasing the transferability
of an intervention would be increasingly important objectives. An
entire development sequence would be expected to take 10 years or
more in a typical case, and great effort would be exerted to support
an intervention through difficult periods.

Program planning would be characteristically incremental and
not elaborate. Hierarchies of objectives would not be formulated to
rationalize programs. Broad objectives would be stated and under-
stood as general directions for R&D activities, but planning within
these objectives would be incremental from year to year. The successes
and failures of the past year's activities, in addition to new oppor-
tunities, would suggest shifts in emphasis and'tactics for the next

year. These three policies are also summarized in Table 8.

Implementihg R&D Results

The next choice in planning the orgam.zauon of t:ne R&D ' community
--a policy for implementing R&D results--will be treated briefly,
since this study is primarily concerned with the organization and
management of R&D and not the conversion of R&D results into wide-

" spread educational change. '

One possible policy weuld be to spend most of education's
resources for implementation on a single, large, institutional .
infrastructure that links practitioners and other users with RﬁD.

. The system would have to be complex and comprehensive to connect
completely with the widely distributed and highly varied ‘educational
system. The extension agent system developed by the Department of
Agriculture is a good example of an implementation system consistent
with this policy. ‘ '

Another policy could be to emphasize the need for a variety of
often institutionally separate linkage mechanisms in both directions
between the R&D community and the user comﬁn’mity. Linkages would be

considered necessary in one direction to dist'ribute the products and




- knowledge gained from R&D to the user community. Linkages would be
considere;-l necessary in the other direction to obtain feedback on the
effectiveness of solutions made available to -the user community and
to keep informed of actual problems there. There would be a strong
emphasis on the need to have a great variety of linkage and implemen-
tation mechanisms on hand so that the best mechanism would be available
for each kind of situation. Many of these mechanisms would only be
used temporarily.

‘A third policy for implementation is a natural extension of the
third policy for increasing the relevance of R&D. The R&D approach
of staging a multiplicative sequence of experimental interventions
could in time lead to implementing the experimental interventions
as local practices at a large number of sites across the country.

To an increasing degree, these later-generation sites could become
parent sites (or centers) for organizing and managing the replication
of the interveni:ion at other sites near and similar to the parent

sites.

Bu:lldin& Constituency for R&D

The nolicy ueed to huild constituency for P.&D ie on extromely

. important and complicated one for the NIE to consider, but only three
aspects will be considered here. Other aspects of a policy for
building constituency should be ;:arefully studied by the NIE,
especially through careful examination of policies that other R&D
organizations have followed.

One aspect is whether or not an approach to an R&D program will
be advocated vigorously in the R&D performer and user community before
R&D has proven the worth of the approach.* As used here, advocacy
refers to a limited range of activities: actions undertaken to
organize support in the user community and also in the R&D performer
community in favor of a particular program approach before the R&D
community has reached full consensus that the approach is a good one.

.

E. "R, House, The Development of Educatwnaz Programs, Advocacy
in a Non-Rational Systei, Center for Instruction and Curriculum - -
Evaluation, Novenber 1970.
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The traditional norm in the R&D performer community is sirongly
.againét.advbcacy because of the pressures it usuallypgenerates to
cut cornérs in the design of R&D projects. '

The question of whether or not to emphasize advocacy is most
important when conducting experimental interventions in actual
educational environments. In running a voucher experiment, for
example, the traditional R&D position would, in simplified terms,
be strongly in favor of random selection of a site for the experiment,
unobtrusively measuring the pretest conditions, setting up an office

_ to distribute vouchers and then measuring post-test conditions,
all without other exogenous influences of the federal government.
Conversely, the advocate's position would be to do some preliminary
organizing to find sites where there was greater potential support
for the intervention, choose the sites with the greatest likelihood
of initial success, and then work with R&D and user community
groups before and during the intervention to organize more support
for it. The advocate's belief is that although his activities may
sometimes force a sacrifice in experimental design, the gain in
support tc continue the cxperiment will more than compensatc for -
the loss. _

. Any program, of course, will be a compromise between these two
poritions. But, whefe the balance is struck--on the side of advocacy
or on the side of pure experimental design--determines whether or
not an advocacy policy will be chosen.

Because of their background and training, few R&D performers
will excell in the advocate's role; thus,.the NIE would need to
eﬁploy personnel with non-R&D backgrounds to ensure favoring a
policy of advocacy over one of "pure" experimental research. Back-
grounds fhat are more likely tc be appropriate are law, politics,
and community organization. )

Another aspect of constituency building is the extent~to

_ Which R&D support is distributed regionally in some form of an

institutional.graﬂt. The experience of several R&D agencies is

that a siéeable_institutional grant program on a national scale

apparently causes strong cbnstituency support from users and other

political sources.



A third aspect Of.cdnsti;uency support especially in the
current political climate for R&D is sizé of the commitment
‘snnounced to solving important; practical education problems.

Summary . _

All the policies discussed above are grouped in Table 8 under
three plans for organizing the R&D performer community. The policies
have been selected in each plan to reinforce one another so that the
combination of the policies produces plans that are maximally dis-
tinct and internally consistent. |

Build R&D Resources. The first plan, which will be.called
the Bulild-R&D-Resources plan, uses the first policy for each of the

first three choices outlined above and the non-advocacy and institu-
tional grant policies for the fourth choice. The common theme among
these policies is to improve the process by which educational R&D is
conducted. These means of improving the process include improving
the quality of personnel performing educational R&D, inproving the
pattern of interactions among them, and improving the system of R&D
institutions. With this plan, NIE management would view its primary
purpose as building a reservoir of knowledge, ideas, and products
useful in improving education. NIE management would not be primarily
and directly concerned wlth the exact substance of R&D on a project-
fy-project basis. Instead, NIE managers would focus on ihprbving
the infrastructure for conducting educatioﬂal R&D in sucﬁ wayé that .
the resources ayailable from the educational R&D community are more
extensive and useful to others. The NIE would believe that the:
primary concermm of R&D management should be personnel and institu-
" tional development rather than the.particular problems solved and
‘the R&D results obtained. S '

Of the existing agencies, this plan is fdlloyed partly by
the National Institute of Dental Research and the National Institute
of Child Health and Human Development in the National Institutes of
- Health, and mwore closely by ;he Department of Agiiculthre's Coopera-
tive State Research Service, which manages the State Agricultural
Experiment Stations. ’

- .



Produce R&D Results. The second plan, which will be called the

..P_roduce-R&D-Results plan, uses the second palicy for each of the first

three choices discussed above and the non-advocacy and problem-solving

'polic.ies for the fourth choice. The common theme among these is an

. orderly approach to R&D management and organization where the NIE

would, to a much greater extent than in the first plan, control the
substance of RSD and be directly concerned with its effectiveness
in prodﬁcing results useful to educational policymake'rs_and practi-
tioners. This is an output-oriented plan compared tb the first one,
which is input—oﬂénted. More precise division of tasks into subtasks
would be made. To the maximum extent practicable, the progression
of ideas from conception to .implementation would be carefully orchestrated,
ﬂth efficient allocation of resources as a primary concern. Problems
would be decomposed into requirements for knowledge, development, and
reform, and resources would be allocated for "maximum" payoff. Evalu-
ating the progress of R&D brograms and redirecting effort toward more
promising areas of study would be important management activities.
Characteristic of this plan for organizing the R&D community, the
NIE would take pride in its managerial competence. )

This plan is followed most closely by some industrial R&D
laboratﬁries; in government it is used by the National Aeronautics
and Space Administration's Goddard Space Flight Center.

Support Disciplined Change. The third plan for organizing the
R&D performer community, which will be called the Support-Disciplined-
Change plan, uses the third policy for each of the first three choices '

" and the advocacy and problém—solving policies for the fourth choice.

:I'he common theme among these policies is that the NIE would integrate
the educational R&D process with the more general educational change
process--a change-oriented philosophy that is neither totally ocutput-
oriented nor totally input-oriented. .

This plan would be viewed as a way of coping with the extreme

. complexity of educational phenomena and the difficult problems of

educational goals, attitudes, and local circumstances. These dif-
ficulties would be considered greater in education than in many other
fieidé, calling for diffefe_nt ways of organizing the R&D community.
The plan would‘.i:e.considered a means of leap-frogging some of these

difficuities—-by relying more heavily on inventive processes for NIE's

-
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airection and creating educational advances and uﬁihg R&D primarily as
an evaluative check on and a guide for the inventive processes.
~ In our judgment, the Office of Child Development most closely
follows this plan for organizing the R&D performer community.
ALTERNATIVE STRATEGIES FOR ORGANIZING AND MANAGING THE NIE
The fivé‘design elements just presented can be combined in a

number of ways to generate alternative strategies for organizing‘
and managing the NIE. Each strategy consists of a particular choice

 fot each of these design elements:

o A set of priorities among the R&D objectives,
o A division of responsibility, |
o An organizational structure,-

o A management style for each major unit, and
[

A plan for organizing the R&D performer community.

Not all of the alternative strategies which can be generatéd,‘
however, are compatible coﬁbinations of the elemeﬁts. Many can be
eliminated on reasonable grounds, leaving a limited number ofv
. combinations as attractive strategies for organizing and managing
the NIE. ’ ’

The determining factor in a combination of design elemeats is
the plan for organizing the RED performer commmity. -Once this plan
has been selected, only certain ways of choosing some of the other

design elements are compatible with that plan.

Strategy I Based on the Build-R&D-Resources Plan
Management Styles. If NIE adopted the Build-R&D-Resources plan

for organizing the R&D performer community, choosing the less-directed

management styles would be more desirable than choosing the more-
directed management styles. Using the less-directed management styles

:is congruent with the policies of building strong peer groups, relying

on these peer groups to set technical standards, and building regional
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R&D institutions. These pblicies'and their implications for seleéting
nanagemeﬂt styles are listed in Table 8a. For example, cue important
wdy of building peer groups--attracting kighly qualified R&D performers
frph other fields into educational R&D--would pzobably be much easier
if NIE allows its extramural performers greater'ffeedom tc choose the
substance of gheir work. The amount of freedom will be in inverse .
proportion to the control that NIE exerts over the content of R&D,
or, equivalently, the directiveness of the management styles employed.
R&D Objectives. If NIE adopted the Build-R&D-Resources plan,
. the R&D objectives that would be erphasized are fundamental research
(Objective III), R&D manpower improvement (Objective VI), and

institutional development (Objective VII). Objectivz III would be

emphasized as a primary source of fundamentally new ideas; R&D
manpower improvement as a means of building R&D peer groups; and
institutional development as a weans of forming an infrastructure
for educational R&D. Again these choices are indiéated in Table 8a
under the column for the Build-RéD-Resources plan. The problemr’
solving objective (Objective I) would be deemphasized on the grounds
that the knowledge base 1s too weak for eftective problem—solfipg
activity (see Table 8a); The policy studies objective (Objective V)
‘would also be deemphasized since problem-solving is deemphaéized
(ﬁolicy studies wouid be a primary source of ideas for problem
solving prbgrams) and since the less—directe& management styles,
which involve less concern for "optimal" resource alloration, zre
.implied for use with the Build-R&D-Resources plan.

Organizational Structure. The implications for NIE's organiza-

; tional structure of choosing the Build-R&D-Resources plan are not as
strong as for management styles or R&D objectives, but the general
policy of being concerned with the process by which educational
R&D is conducted--the linkages among peer groups ana between peer
groups and users--fits well with the concept of a linked organi-

“zational structure. The mechanisms of coordination in the linked

structure (collocation and use of neutral coordinators) can be
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Table

. -

'SUMMARY OF COMPATIBLE COMBINATIONS OF DESI

- Plans for Organizing thé

Choices

Build R&D Resources

Achieve R&D of high technlcal
quality.

Conduct relevant R&D

Implemenﬁ the results of .
" R&D (omitted)

Build constituency for R&D

Implications for Policy
Research Objective

Im?lications for organiéational

gtructure Y

Impiies deemphasizing problem-solving.

. Argues for using the linked organizational structure.

‘ Pblzcy research déemphaszzed since (1) the less-

Build strong peer groups in the R&D performer
community.

Requires the lese-directed management styles. .

Implies emphasizing the manpower: training objectives.

Rely primarily on peer group processes for generating
project ideas and setting technical standards of
performanc

Emphasize the importance of generating fundamentally
new ideas to being able to achieve significant
improvements in educational practice.

Implies emphasizing the fundamental research objecti
and, also, research within the practice-oriented
R&D objective.

Institutionalize interactions between peer groups
in the R&D community and users in judiciously
chosen ways.

IMpZzes emphastizing the znstzfutzonal develovment
obJ Jentive

Ve

Do not advocate an approach to solving an educational
problem.

Distribute R&D resources regionally in the form of
institutional grants.

Implies using the decentralized style for managing
extramural R&D institutions.

directed management styles are implied, and (2)
problem-solving is deemphasized.

Not_matriz because less-directed management styles
don't require ready access to .a wide range of
internal management and technical expertise.

-
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: -Table 8a

'~ ' 'SUMMARY OF COMPATIBLE COMBINATIONS OF DESIGNEMENTS IN DESIGNING STRATEGIES FOR NIE -

Plans for Organizing the

R&D Performer Community

Build R&D Resources

Produce R&D Results

1d strong peer groups in the R&D performer
mmunity.
tres the less-directed management styles.
lies emphasizing the manpower training objectives.
y primarily on peer group processes for generating
roject ideas and setting technical standards of
rformance.
asize the importance of generating fundamentally
w ideas to being able to achieve significant
rovements in educational practice. .
tee emphasizing the fundamental research objective
d, also, researcn within the practice-oriented
D objective.
ies deemphasizing problem-solving.

itutionalize interactions between peer groups
the R&D community and users in judiciously

osen ways.

ies emphasizing the institutional develovment
Jective.

‘e for using the linked organizational structure.

ot advocate an approach to solving an educational

stitutional grants. y
ies using the decentralized style for managing
tramural R&D institutionms.

cy;reéearch deemphastaed since (1) the less-
rected management styles are implied, and (2)
blem-solving is deemphasized.

matriz because less-directed management styles
"t require ready access to .q wide range of
ternal management and technical expertise.

-

Identify technically significant
educational R&D internally to the
NIE. Find performers for this
R&D in the external performer com-
munjty.

Enforce high technical standards

. ‘externally by carefully evaluating

- detailed project plans,

Implies the more directed management

styles.
Undertake solving practical, educa-
ti?nal problems immediately.
Implies emphasizing problem-solving
or practice-oriented RED
objectives.. '

Detect and diagnose problems in the
user community.

Analyze and plan for the knowledge,
developrent, and reform needed to

. Tresolve the problem.

Allocate tasks to the R&D performer -

. community.

All three entries gbove imply
emphas@zing the problem-solving
objective and using the more
directive management styles.

. Do not advocate an approach to solving

. an educational problem.
Announce a strong NIE commitment to
directly solving sractical problems.

. Policy research strongly 'é@_.hasized

to support problem-soiving and the more
dtrec#ed management styles

Matrix preferred because more directive
management styles require ready
access to q wide range of internal

. Managerial and technical expertise.
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PRI )

JLGN EMEMTS IN DESIGNING STRATEGIES FOR NIE -

R&D. Performer Community

Produce R&D Results

Support Disciplined Change

S .
Ing

al

Identify technically significant
educational R&D internally to the
NIE. Find performers for this
R&D in the external performer com~
ounjty.

Enforce high technical standards
externally by carefully evaluatlng
. detail®kd project plans.

lhplzes the more directed management

styles.
Undertake solving practical, educa-
tional problems immediately.
Implies emphasizing problem-solving
or practice-oriented R&D
objectives.

Detect and diagnose problems in the
user community.

tnalyze and plan for the knowledge,
development, and reform needed to

. resolve the problem.

"Allocate tasks to the R&D performer -
community.

All three entries above imply
emphasizing the problem-solving
objective and using the more
directive nanagement styles.

Do not advocate an approach to solving

an educational problem.
Announce a strong NIE commitment to

directly solving practical problems.

. Policy research strongly emphasized
to support problem-solving and the more

directed management styles

Matriz preferred because more directive

mamagement styles require ready
access to a wide range of internal
managerial and technical expertise.

Rely heavily upon intuitive and creative
inventors for achieving significant educa-
tional developments.

Implies emphasizing practice-oriented RED.

Discipline the inventive process (1) by
evaluative research and (2) by independent
R&D.

Implies fundamental research and practice-
oriented RED should not be deemphasized. -
Number 2 implies dividing by R&D objectives .
" and supporting a number of quasi-independent

R&D institutes.

Support a cumulative sequence of increasingly
larger, experimental educational interven-
tions. )

In intervening be guided by long-range objectives,
but plan incrementally.

Implies nat using the most directive management
styles.

Use R&D to guide the invention process to
areas of greatest need and opportunity

Organize the R&D performer and user communities
to support an experimental intervention.

Announce a strong NIE commitment to directly
solving practical problems.
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extended easily from application strictiy internal to NIE to use in
building linkages in the external community.. Personnel ffom separate
R&D institutions supported by NIE could be selectively collocated
and neutral’coordinatoré from NIE could work in the extramural community,
as well as within the NIE. In addition, the generally concordant style
of personnel relations implicit in the Build-R&D-Resources plan is
congruent with the style of coordination in.a linked organization.

The matrix organizational structure is less attractive for use
yith the Build-R&D-Resources plan than the linked structure. The
matrix structure cannot be extended as easily to the extramural

| community since multiple work assignments which are the key coordina-
tivse mechanisms in the matrix structure would be inconvenient if done
on large scale. The matrix structure:is more appropriate when the more
directed management styles are used. These styles require ready access
to a wide range of internal managerial and technical expertise. The
matrix structure provides this access in a direct way through multiple
work assignments. _

The linear structure could also be used with the Build-R&D-Resources
plan, but would not provide the capability for bfidging barriers among
NIE's internal, organizational units that is provided by the more
complex organizational structures, linked and matrix.

Division of Responsibility. Of the two most attractive ways'of

dividing responsibility, organizing'by R&D objective is probably

more advantageous for the Build-R&D-Resources plan than organizing

by subject area. 'Dividing responsibility by R&D objectives produces
an'orgénization in which the major units are aligned with different
categories of R&D perférmery (fundamental researchers, developers

and evaluafors; policy researchers, and so on), which allows each unit
to maximize its attractiveness to a selected category of R&D performers.
As previously mentioned, this is important in the Build-R&D-Resources
plan. Dividing by shbject areas would mean that each unif would have
-to support several R&D objectives, which would force each unit to

attract R&D performers from several categories. To appeal to these
L .
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several categories, compromises would have to be made.in the selection
of the ﬁrofessfbnal background of unit leadership and in managerial
policies, and this would tend to inhibit NIE's ability to compete
with other R&D organizations for .the most highly qualified R&D talent.
Strategy II Based on the Produce-R&D-Results Plan I o

Management Styles. If NIE adopted the Build-R&D-Resources plan,
use of the more directed management styles would be implied. The
policies of identifying technically significant activities internally,

.and detecting, diagnosing, and decomposing problems both imply strong
»*IE control over the content of R&D, which requires using the more
directed management styles.

R&D Objectives. If NIE adopted the Produce-R&D—Results plan,
the problem—solving ;bjective (Objective I) would be emphasized to

reinforce the policy chosen for achieving relevance in educational
R&D--detecting problems, decomposing problems, and allocating tasks
to the R&D community. An emphasis on problem—solving is also con-
sistent with the choice of assuminé that enough kﬂowledge is avail-
able for the direct soiution of pracﬁical problems to be undercaken
(see Table 8a). Another priority would be policy studies (bbjective V)
to support‘problem;solving and the more directed management'styles.
Tﬁe objectives of manpower improvement and institutional development
(Objectives VI and VII) would probably be deemphasized to coincide
with the lack of emphasis in the policies of the Produce-R&D-Results
.plan on building‘an infrastructure for educational R&D.
Organizational Structure. Internal coordination of the NIE is

‘essential with the Produce-R&D-Results plan, which suggests that

either the linked or matrix organizational structures would be used.
Internal coordination is essential because in the more directed
nanégement styles used with the Produce-R&D—Resu1t§ plan, more manage-
ment functions are pérformed internally, requiring greater access to
"managerial and technical expertise. The matrix structure probably
provides a more direct method of internal coordination, since access

is provided directly through multiple assignments of work responsibility.

Therefore, the matrix structure is preferred.
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' Division of Responsibility. Divisibn of responsibility by R&D
objectives probably offers the greatest advantages for the matrix

structure for the reason discussed in the section entitled "Selécting
an Organizational Structure." Both high differentiation and high

" integration are desirable in an organization, and division by R&D
objective provides higher differentiation than division by subject
area. Should a linear structure be used for some reason, dividing
responsibility by subject area would be advisable to facilitate
coordination among R&D objectives in supporting the problem-solving

- objective. With this arrangement, problemsolving would be conducted

in most or all of the major units of organization.

Strategy II1I Based on the Support-Disciplined-Change Plan

VHanagemeht Styles. If NIE adopted the Support-Disciplined-

) Changé plan for organizing the R&D community, using the most directed
management styles would be ruled out, for the policy of planning
incrementally, "based on results achieved and opportunities encountered,"
is incompatible with using a highly directed management style.

R&D Objectives. The policies of emphasizing invention as the

" means of creating significant educational advances and supporting
‘cumulative sequences of experimental interventions imply that
préctice-oriented R&D (Objective II), not fundamental research or

' probleursolving,'would be emphasized. The Support-Disciplined-Change
plan does not imply that any of the other R&D 6bjective§ would be
strongly emphasized or deemphasizad. '

Division of Responsibility. Dividing responsibility by R&D
. objectives is probably best with the Support-Disciplined-Change plan

for two reasons. First, the plan implies that large-scale educational
interventions would be emphasized as an R&D activity, and these large-
scale intefventions would tend to cut across the concerns of most
conceivable subject—area divisions. If responsibility were divided

by R&D objectives, these large-scale projects could be managed by

one majo:r unit under the objective to improve policies and practice

(Objectivé II), greatly facilitating coordination.

. -
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A second reason for organizing by R&D objectives is that the
intervention activity could be segregated into a major unit (or
units) of the organization. Another major unit couid be dedicated to
short-range problem-solving, which would help to divert urgent tasks
from the intervgnfion activity and maintain its integrity. Still
another major unit could be dedicated to conducting R&D in a more
purely scientific way, partly to serve as an evaluative check on the
intervention activity and partly to provide an independent source of
knowledge and ideas for the intervention activity. Both of these
- factors are important parts of the Support-Disciplined-Change plan
for organizing the R&D community.

Organizational Structure. If dividing resﬁonsibility by R&D

objectives is adopted, the matrix or linked structures would probably
be most useful in that extra capability.for coordination is provided,
but the Support-Disciplined-Change plan does not especially indicate
a need for strong internal coordination of the NIE. If considerations -
other than those discussed in this report are important to the NIE
ménagers, the linear structure could probably be used without con-

tradicting the Support-Disciplined-Change plan.



