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CHAPTER 1

NATURE OF THE PROBLEM AND PROCEDURES FOLLOWED

The years immediately following Sputnick I produced a public
mandate that education in the United States be improved. With the
passage of the Flementary and Secondary Education Act of 1965 (ESEA),
opportunities to work toward educaticnal change and improvement multipliec
significantly. The Act provided funds for efforts designed to resolve
several of the problems which had been generally identified as
impediments to progress. Included were funds: {1} for strengthening
the schools serving the disadvantaged; (2) for implementation and
diffusion of existing 1Inrovations; (3) for research and development;
(43 for strengthening state leadarship; and (5) for the training
of researchers. The goals implied in the Elementary and Secondary
Education Act have not been quick'y achieved, Modifications have
been made in some schools but these modifications have not resulted in
the crection of an education system that is meeting society's needs.

Securing the desired improvements in education requites the
creation of a system which has as its function the generating of
knowledge and the conversion of that knowledge to educational nractice.
Nadler (1969) states that a system has seven chavacteristics:

1, Function - "... the mission, aim or purpose of - system.

What is the system supposed tc be acconplishing, not how

it is to be accomplished."

2. Inputs - those physical, informational, cr human itewms that
enter, are processed, and are changed ia serving the function
of the system.

3. Outputs - '"... the end resuit of converting the inputs.'
Outputs of a system are not the same as that system's
functicn. As a system operates to serve a function, a number
of products are created. If th» system is operating
effectively, a coubination of some or all of its outputs
sheuld fulfill the function.

4. St ience - "... the order or steps for coaverting the inputs
to outputs.”

5. Environment -~ those physical and/or attitudinal elements which
affect and/or are affected by the operation of the system.

6. Physical catalysts - "... auy physical items which help
convert the inputs into outputs, but do not beccome part of
the output.”

7. Human agents - ''People end the methods they use aid in
converting the inputs into the outputs, but do not become
part of the outputs."

-

)
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The echievement of a rapid and significant increase in the rate
of educational change and improvement clearly cannot he accomplished
simply by making fundc for revolutionary activity available as was done
through the passage of ESEA. Funding is indeed important as an input
in tte system that generates knowledge about education and converts
it to practice. Of c¢qual importance are personnel, the human agents
of the system, who invent, develop, and implement ideas for change and
improvement, A fairly large number of personnel to guide and participate
in educatisnzl imprcvement must be recruited and trainad if the available
funds are to have the desired impact.

Four categories of human agents have been describad for the
knowledge yieneration and conversion to practice system: research2rs,
developers, diffusers, and evaluators (Clark and Hopkins, 1969;
Miles, 196); and idavelock et al, 1969), A fifth category is also
involved, the practitioner. The listing of the practitioner role
separately from the other four should not be interpreted as a
diminution of its importance in the system. Rather, it is listed
separately because it has long been rocognized, because a sizeable
quantity of preatitiopners exist and are tiained annually, and beczuse
many efforts have been directed at the improvement of the quality of
preparation to fulfill this role. It should be recognized that the
sequence in which the remaining four categories of human agents are
listed has 1o significance in this report. It is not herein assumed
that the route to improved educational practice is a linear one which
starts with research and progresses sequentially through development,
diffusion, ind evaluation. There are changes in education which can
be made simply by systematic diffusion efforts. Others may starc
with a diffusion attempt in which an inadequacy in the Innovation of
inzerest fs noted requiring either further devels; 2nt then implementation
or additional research. $Still other innovations may start with a
develepment effort followed by any combination of the others. The
point to be made clear is that all four categories of human agents are
required for a complete system for the generation and conversion of
knowledge to educational practice.

The cu:rent perscnnel and pessonnel training situvation in the
research, dovelopment, diffusion, and evaluation (RDD&E) areas can
be characte:ized as desperate. This is true because of:

1. Existing shortages. Trained research personnel are in short
swiply and trained development and diffus’on personnel are
alnost non-existent.

A current Office of Education sponsored research project
(Clark & Hopkins, 1969) provides preliminary data on the
current and projected personnel n2eds in the RDD&E areas.
According to these data, approximately 15,000 positions
requiring trained R, D, and D personnel existed and were
occupied during fimcal 1966. Only about 6,000 ol these
pcsitions, however, were filled by individuals who had formal
training to fit them for their position. Even of the 6,000
"rained" individuals, many received their training solely
throuph attendance at six to nine week summer workslops.

6
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In terms of future needs, data indicate that by 1972 the R
and D funding programs of the USOE alone will require a
total of: (a) 7,050 full-time equivalent researvchers,

(b) 17,000 full-time equivalent developers, and (c) 9,800
full-time diffusers.

Insufficient numbers being traired. 7Too few research,

development, and diffusion personnel are being trained to

meet the projected demand for them. About 100 hard-core or
classical educational researchers {excluding developers and
diffusers) were produced each year prior tc 1965, If this
level of production of trained researchers continues, and
is added to the output of researchers produced through ESEA
training components, it is estimated that 4,500 to 5,000
educational researchers will be available to fill 7,050
positions which will exist by 1972. Thus, under the best
of conditions the under-supply of researchers in five years
will be on the order of 30 percent. And this estimate does
not consider a: all the personnel who will be needed for
development, diffusion, and otber educational engineering
efforts.

Gaps in existing research training programs. Existing
research training programs do not provide the breadth of
training requived by educational researchers in today's
market. Not only are more researchers needed, but the
requirements of educational research, development, and
diffusion programs have changed so dramatically ovar the last
few years as to require the redefinition of the existing
(traditional) role of the researcher.

Educational researchers are being called upon to periorm
functions that they have not been trained to handle. For
example, the researcher is being asked to engage in field and
applied research activities which are quite different from
the traditional laboratory research activities for which he
has been trained. He is being asked to create ''quality
control" programs and evaluation designs for "process"

and "context" evalvation, but his experience with classical
experimental designs does not prepare him to meet these

new demands.,

Lack of middlemen training progrzams. There are few existing
programs for the training of educational developers, engineers,
evaluators, diffusers, and other middlemen roles. While there
are demands for educational development specialists, progrem
implementors, dissemination specialists, evaluation experts,
etc., existing training programs are not responsive to the
need to train personnel for such roles. This is largely
because the roles of such personnel are quite obscure--very
little is known about them. Insofar as practitioners of

such roles now exist, hard data are not available to describe
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what individuals in these roles do or how their efforts relate
to the efforts of other roles, either newly emerging or old.
For these reasons, at least, there ate precious few training
programs specifically designed to produce the nezded middlemen
personnel,

5. Lack of training materials and trainers. There is clearly a
shortage of effective training materials and of qualified
trainers for use in RDD&E training programs. The exentsive
growth of research training programs which can be expected
to occur, and the growth of new training programs for
development and diffusion personnel will create an even
more severe shortage of materials aud trainers than now
exists.

Because of the present shortages, a self-perpetuating cycle
is likely to develop. This is due to the fact that where
such shortages exict, training institutions will resist

using their limited number of qualified trainers in the
development of totaily new courses and materials. They will,
almost certainly, use such personnel in areas where their
skills can be shown to have immediate payoff, f.e., i~
traditional training courses. Unless packaged materials

and curriculum outlines are devrloped by agencles or projects
set up specifically for this purpose, new materials will

not be developed or will be developed at a pace that does

not keep up with needs.

Obviously, the need for expanded and improved training programs
for R, D, and D personnel is immediate and great. Efforts to mount
such programs, in existing or newly created organizations, are likely
to flounder on two counts, however. First, very few substantive data-
are available regarding the gaps and deficiencies in existing traditicnal
aducational research training programs and very little is known about
the nature and needs of the emergent educational development, diffusion,
and evaluatfon roles. Until such information is gained, it will be
nearly impossible to invent the necessary new training programs or
to improve and revise existing programs. Second, suitable training
wnaterials for the improvemcnt of existing research training programs,
or .or the creation of new programs, are not readily available. Those
naterials which do exist are widely scattered and usually not well-
developed. Thus, agencies that wish to "fill the gaps" in thelr
traditional research training program or to create new training programs
for development, diffusion, and evalua:fon personnel must, in effect,
develop these materials de novo.
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A Proposed Solution

In February, 1967, a group of individualsl met in New York City
to consider the problems described 2+uve. This group agreed to assist
in the development and implementation uf an effort to resolve some of
these problems. The hope was expressed that, eventually, a concerted
nationwide effort would grow out of this project so that the sparse
R, D, and D training resources available in education might be max(mally
utilized. As a beginning step in this direction, the National Tnstitute
for the Study of Educaticnal Cha~g2 at Indiana University accepted the
respousibility for developing the proposal which was the basis for tais
project.

There appeared to be two feasibie methods for attacking the problem
of improving the training of educational researchers, developers, and
diffusers. One method involves engaging in an exteasive, in-depth
study of existing training programs and of probable training needs.

The findings of such a study would then be used as a basfs for the
development of training methods, materials, and programs for use with
RDDSL personnel. This method is the more rational of the twc end

is likely to be the more productive. However, to mount such a program
would require fairly large expenditure of funds and would prohably
require five to seven years to complete. While it was iccepted that
such 2 study should be conducted, the emergency :ituation {in this

area requires that some immediate stcps be taken to improve the training
of RDD&E personnel.

These immediate steps are suggested by the second feasible mechod
of attack which involved conducting an intensive search to discover
and collect all possible extant ideas and partially developed materials
and processes that might be refincd, develoy2d, 2nd adapted for use 1in
existing training programs. This method clearly did not involve
careful study of current training progiam problems, nor did it involve
careful development of strategles to improve these programs. It
was, rather, &n emergency tactic designed to respond to an emergency
situation. It was recognized that some risk was involved in using
this second method since it was based upon four assumptions that could
eventually prove to be unwarranted, These assaumptions were:

1. There are sufficient fugitive and partially developed
training materials and ideas available in the field to make
the pro%ect of collecting them worthwhile in texrms of probable
payoff.

individuals present at the meeting are listed in Appendix E.

2The work of Barker and his staff at the University of Kansas
on field experimentation, the work of Siever at Columbia University
on survey methodology, and the work of Stuftlebeam at Ohio State
University on new evaluation techniques are examples of such 1deas
and materials.



Several of the ideas and materials that may be discovered
will be at such a stage of developemnt and refinement that
they can be developed into useful form without a major
expenditure of time and funds.

The quality of the ''grass roots' ideas and materials will be
such that they will improve training programs.

There are now, or soon will be, receptive audiences for such
materials at the college, universi*y, regional educational
laboratory, etc. levels.

The project which was developed “:.ad both short and long range
objectives as follows.

1.
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Short Range Objectives:

a, To identify, collect, and describe semi~developed
materials, ideas, and methods which are appropriate for
use in the training of educational researchers and
developers.

b. To develop & number of the various materials and ideas
identified in "a" above so that:

i. The feasibility of the training materials '"search-
development® processes can be assessed.

ii. A methodology and experience background in the
training materials '"search-development' processes
can be developed. '

iii. A small number of newly developed training materials
can be made available as exemplars for demonstration
and dissemination.

Long Range Objective: t> design a proposal which has as its
ultimate objectives:

a. To identify gaps in existing in-service and pre-
service training programs for educational researchers
and developers.

b. To develop desciiptions of and requirements for the
emerging roles in educaticnal research, development,
and diffusion.

¢. To develop training and curriculum rationales, and
methods and materials, to fill the gaps in existing
programs and to create new programs for the emerging
role positions.

10
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To field test, produce and disseminate the methods
and materials developed in "c' above and to engage
in further development of materials identified in
"1-a" above.

Procedures

Procedures for attaining the short range objectives. The identi-

fication of extant training ideas, methods, and materials was accomplished
as follows.

1.

Indivduals who have developed relevant training ideas,
methods, and materials were identified by means of:

a.

Placing notices in a number of educational journals in
order to solicit information from potential contributors
for the ideas-materials bank.

Soliciting nominations of potential contributers of ideas
and matexvials from and ad hoc committee of advisors and
from the Individuals that this committee nominates.

Personal contact with approximately filty attendees at
the Phi Delta Kappz sponscred National Symposium for
Professors of Educational Research.

Contact with university departments offering programs
in research training.

Conducting a survey of existing training projects
supported by the Office of Educatfon.

Examining materials used in receni American Educational
Research Association conference "pre-sessions.”

Specific ideas and materials were collected by:

a.

Soliciting descriptions of ideas and samples of materials
from the individuals and projects identified 1in ''1" above.

Searching the recent literature for ideas and descriptions
of materials.

3Phi Delta Kappa hosted this National Symposium in August,

1967.

Two of the goalc of this Symposium were directly related

to the work of the proposed project: (1) the description of several
contrasting approaches to the 'what'" and "ho#" of research fnstruction
currently in progress, and (2) the identification of types ot infor-
mation needed for the improvement of research training and research
strategies which might be employed to obtain such information.

11



The selection of ideas and materials for further development
involved:

1. All f{deas, methods, and materials jdentified by the activities
listed above were classified and stored by the project staff.
Each item was seen as a possibility for further development at
a later date within the project or in the context of some other
project which may be established.? The ideas and materials
were classified according to the following categories:

a., Substantive content of the idea or material.

b. Level of sophistication of the idea or material.

c. Stage of development of the idea or material.

J, Significance and quality of the idea or material.

e. Probable a:dience (e.g., researchers, developers,
evaluators, diffusers) to which the idea or material
may be relevant.

f. Potential magnitude or complexity of the idea or material.

2., Criteria used to select a limited number (four) of the identified
ideas or materials for further developuent included:

a. The quality of the materials and ideas.

b. The potential impact and impor.ance of the materials and
ideas.

¢, Tha timeliness of the materials and ideas.

d. The availability of talent to develop the materials and
ideas.

e. The cost, or probable value for cost, of developinent of
the materials and ideas.

3, Tht criteria developed sbove were applied to the bank of
ideas and materials in order to select the items for further
development. The project staff, members of NISEC, and project
consultants constituted a decision-making committee in making
these choices.

4A11 items which came to the attention of the project staff
du*ing the projent will be classified and stored, but only those items
identified during the first seven months of the project were considered
for further developnent within this particular project.

ERIC 12
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The development of useable training devices involved:

u, Tue inventors of materials or originators of ideas
selected in 3 above were contacted and asked to produce
detailed product or process apeciflications for further
development. The project staff worked with the inventors
in thls effort by providing them with information and
assistance.

b. A panel constituted of the project staff, the NISEC staff,
and a small number of consultants assessed the specifications
and either approved them for further development or
suggested needed refinements.

c. The specffications developed above were to be followed
in developing prototype training devices. The inventors
assumed major responsibility for this developmental work.
The advice and assistance of tha project staff during this
stage of development was coffered.

d. 'The prototype materials were reviewed to determine if they
comply with the inventors' specifications. Opportunities
to conduct limited field tests of the prototypes were
considered, aiong with suggestions for production,
dissemination, and full-scale evalvation of the materials,

Procedures for attaining the long range objective. Efforts to

achieve the long range objec.ive proceeded concurrently with efforts
dMrected toward the short range objective. The long range objective
is that of plaaning and designing an extensive study of existing
training programs and of probable RDD&E training needs. It was
antici{pated that the products of this study would be used as a bauis
for che systematic development of new training methods, materials,
and programs. The elements of such a study design were thought to
include at least the following elements:

1.

2,

ERIC

Aruitoxt provided by Eic:

Empiricsl and th:oretical identification of deficiencies in
existing research training programs.

Empirical and theoretical descriptions of vmergent development
aad diffusion (middlemen) roles.

Development of training cutrriculum rationales to im;rove and
expand RDDSE training programs.

Development and teating of methods, strategies, and miterials
which will erable the implementation of the rationales
developed in 3 sbove.

Dissemination of ideas, strategies, and materials to relevant
audiences.

13
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10

Anticipated output of the project. The individuals who planaed
this effort specified outputs of two types: those physical items
produced in this effort; and, plans for continued research and develop-
ment efforts focused on the nature of the roles in RDD&E, the skills
and knowledge needed to participate in these roles, and the materials
and procedures needed to prepare people for them.

14
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CLAPTER II

REVIEW OF THE LITERATURE

The focus of this project was on the education of personnel
necessary for research and research-related roles in education.
In effect the proposal on which it wvas based assumed the existenc:
of a system which has as its function the generation and conversion
of knowledge into effective instructional practices. To set the stage
for a report on the review of the literature that was conducted, a
discussion is presented below which describes (im systems terms)
that generation-and~conversion-of-knowledge-to-education-practice

system.

That presentation is followed by a description of four

trainiug subsystems required for the effective functioning of the
larger system.

GENERATION AND CONVERSION OF KNOWLEDGE TO
EDUCATIONAL PRACTICE: A SYSTEM

The description of this system, and of ite four training program
subsystems which follows, will use a format proposed by Nadler (1969).
He indicates that a system has seven characteristics!

1.

2.

6.
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FUNCTION ~ The rission, aim, results sought, or prim=ry
concern of the systemn.

INPUTS ~ Any physiccl items, infermation, or human beings,
combination of any or feedback of previous outputs entering the
system on which processing will be done to arrive at an
output.

OUTPUTS - The physical items, human beings, or scrvices that
result from the processing of inputs. Function tells what

is to be accomplished, and output is each item or service
which rontributes or is related (even scrap and trash) to

the total accomplishment of the function,

SEQUENCE ~ The process or transformation required to change
the inputs inio the outputs. Sequence is the word used for
the conversion process.

ENVIRONMENT - The physical and sociological setting within
which all the other system elements take place. Physical
factors include nofse, temperature, humidity, dirt, color,

and 1ight, while sociologicil factors include the attitudes
and morzle of the workere and managers, operating controls and
rules, and the gocial system within which the pesple operate.
PHYSICAL CATALYSTS - Phvsical resources that aid in each step
of the sequence for changing the irputs into the outpats,

but do not become part of the output. These include machines,
chairs, computers, filing cabinets, buildings, tools, jigs, *
lubricating oil, desks, and pallets. Physical items involve
in a sjstem can therefere be either inputs, which become

part of the outputs, or physical catalysts, which d¢ wvot.

12

16



O

ERIC

Aruitoxt provided by Eic:

13

7. HUMAN AGENTS - Human resources that aid in each step of the
sequence for changing the inputs into the outputs, but do
not become part of the output. Humans {involved in a systemr
can therefore be either input and output, as patients into
and out of a hospital, or human agents, as nurses in a
hospital, which do not become part of the output. Humans
are extremely important to a svstem; human agent is placed
seventh only because the other elements in a system must be
defined or assumed beforrs this one.

This educational knowledge to practice supra-system functions
to facilitate education's ability to modify itself to effectively
and efficiently contribute to the achievement of society's goals. Its
inputs ave of five sorts: (a) iniormation or knowledge about the
educational process both in the form of knowns and unknowns; (b)
information about society's needs; (c) educational goals currently
held; (d) educational procedures; and (e} resources both physical,
financial, and hunan. As the supra-system operates, that is, as
education becomes more effective in meeting society's needs, the
information base must change. Many of the unknowns must be converted
to knowns and understandings of existing knowns must be revised to
incorporate new information. At the same time the existing educational
gnals and procedures must change.

Qutput of this supra-system includes effective educational
institutions, modified goels, and expanded knowledge about the educa-
tional process and about man's social and physical ervironment. Two
distinct by-products can also be identified as outputs of this knowledge-
generation-and~conversion~to-practice system: instructional programs
which prepare people for roles of research, development, diffusion,
and evaluation; and people tralned for these roles.

The sequence inierent in the supra-system is not clearly established.
For some time a generally linear knowledge to practice continuum has
been hypothesized which calls for the production of knowledge through
research, the design of new instructional procedures and materials,
the diffusion of these to settings in which practice occur3, and the
evaluation of their effectiveness (:lark & Guba, 1965). Experience
indicates that tiie sequence is neither unidirectional nor linear. Some
development efforts make problems clear which demand vesearch. In
some cases the needed research must be completed before the development
activity can be completed. In others, research efforts are made
possible as a result of developnent. The same statements can be made
about the other two roles. Apparently each of these roles is a sub-
system ia that they truly interact. That is, change either in or
produced by one of them affects the nature and outjut of the others.

The environment in which this generation and conversion of
kncwledge to educational practice supra-system operates 18 structured
by the political, ezonomic, and social goals of society. These
relate to, are augmented by, and compete with education. For example,
society makes advainces through the production of knowledge and

17
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conversion nf that knowledge to practice for technology, material
goods, and societal development. The environment also has physical
characterisiics that are both facilitative and constraining. Education
is practicec in schools that have physical characteristics. Knowledge
is generatec and developments are affected in physical settings. The
physical nature of thase and other items must be considered to understand
the supra-system.

The physical catalysts involved in the conversion of the human
and knowledge inputs to the outputs of the supra-system carnot be
cempletely delineated here for two reasons. First, the space
does not pernit the itemization of all of them that now exist, Second,
as the supra-system is improved mcre physical catalysts must be
developed. fxamples of those things now available are computers used
in the proce-sing and analvsis of data in the research and evaluation
processes, cymmunication vehicles (publications, conferences, mass
media) used In the diffusion process, tests and materials used in
development :fforts, atc.

|

Five ca:egories of human agents involved in the supra-system
are readily identified in existing literature: researchers, developers,
diffusers, practitioners, and evaluato:s. Each of these categories
contribute to the generation and conversion of knowledge to edcuational
practice. Al.though each of these human agents can be chenged in the
process, thz:r roles, or rather the function of their roles, is not

ranged. The function of the research role is the conversion of

unknowns to lnowns through direct empirical observations or through
the inferential tests of nypotheses. Developers serve a different
function. Tley design operational procedures and products for
accomplishing, epecific tasks. The researcher concentrates on bits
of problem areas, unknown pieces of a pheromenon. In contrast, the
developer corcentrates on workable wholes (Nadler, 1967). The diffueion
role functior. is the expeditious transmission of information among
the several tuman agents in the supra-system, researchers, developers,
evaluators, :nd practitioners. It should be recognized that this
is not a unicirectional transmissi-n (Lippitt, 1967 and Jung, 1967).
The evaluaticn role function is the facilitation of decision-making
in a specificd setting through the systematic delineation, obtaining,
and provision of information on alternatives (Stufflebean, et al. 1970).
Since each of these roles serve different functions they are seen as
component elements of the system despite ihe fact that the individuals
in them may at times be seen as inputs in the system.

One mor: human agent role is involved in the supra-system, the
educational jractitioner, the fndividuals who are the continuing
operators in educational organizations. They are inherent in the
system as it is their performances which provide the opzrational
definition of current educational programs. The practitioner role
will not be further elaborated or discussed below as a subsystem.
This omissicn is neither a rejection of the importance of the
practitionei role nor a suggestion that the actual work of the other
four can be structured withcut attention to the practitioner's
role., It is simply a delimitation of this study.

18
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The order in which the training program subsystems for the re-
maining four roles are presented below should not be interpreted as
an order of importance or as a sequencte in which educational change
takes place. They are considered here as interactive roles. Their
sequential presentation is an artifact of printed media.

In some instances the four roles enumerated above are performed
by one person at different times. In other situations specialization
is obvious. One can identify individuals whose professional
activities require them to conduct research at one point in time,
evaluation activities at another, and sometimes development efforts
at still other times. Occasionally the same person undertakes
diffusion efforts. One can also find individuals who concentrate in
only one of these roles; that is they are researchers full time and
do no development, evaluation, or diffusion. Manpower studies
(€1 -k and MHopkins, 1969) and proposals from the field (See for
exan.le Miles, 1967) indicate the need for specialization in these
roles. Since these roles serve differing functions, it is assumed that
each of them must be developed through an educational program designed
to develop the skills and knowledg: needed to perform the role. For
this reason the discussion below treats each role as if it will be the
primary focus of the individual.

FOUR TRAINING PROGRAM SUBSYSTEMS
The Researcher Training Program Subsystem

The function of this element of the supra-system is the pre-
paration of a quantity of personnel who possess the skills and knowledge
necessary to convert the unknowns in the field of education to knowns.
The inputs to this subsystem are generalized knowledge about the
research process itself and students with varied levels of knowledge
and skill development relevant to (a) the educational process in
general, (b) some specialty within that process (e.g., administration,
counseling, curriculum, learning, etc.), and (c) the research process.

Qutputs of the researcher training program subsystem can be
described in two ways: that which now prevails; and, the desired
state of affairs. Interviews with employers of research personnel
undertaken by the AERA Task Force on Research Training (Worthen and
Cagng, 1969, Sanders and Worthen, 1970) combined with several follow-
up studies of doctoral Jegree holders (Buswell et al., 1966, Bargar
and Okorodudu, 1967) lead to the characterization of the current
output of research training programsa.

Products of research training programs can be placed in two
categories. Some persons completing these programs have partially
developed understanding of the research process and some of the
skills deemed necaseary for productive work, varying ability to perceive
problems in edcuation, and a less than total cormitment to a life
style that includes research as a part of their werk. A second,
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and much smaller, category consists of individuals who have mastered
the logic and techniques of the research process as presented in
current training programs. These two categories ceem to differentiate
along another descriptive dimension. The first category seems to
encompass those individuals who profess interest in a substantive aspect
of education (e.g., English education, administration, early childhood
education, etc.) while the latter includes those whose life style

is oriented toward research methodology {(e.g., measurement specialists,
statisticians, computer applications pe:sonnel, etc.). These two
dimensions, level of skill development and professional focus,

can be displayed in a 2X2 grid if only the extremes are conuidered.

Professional Focus
Research An Educational
Methodology Spacialty (e.g.,
. Admin,, Guidance,

Level of Research Pro:zess English education
Ski111ls and Understand:ing etc.)
Partially Developed I I1

Logic and Techniques .
of Research Mastered III v

Figure 1. Categories of output of research training programs.

Quadrant I includes those persons whose professional focus 1s research
methodology and whose skills and knowledge about the research process
are only partlally developed. Quadrant II includes persons with

a substantive specalty whose skills and knowledg2 about the research
process is only partically developed. These two categories are the
most common output ¢i existing research training programs (Barger, 1967).
In a few cases research trainire program output can be categorized
into Quadrant III, the methodologically fccused indfvidual who has
mastered the logic and techniques of the process. Quadrant IV output
is seldom found even in the programs which are successful producers of
Quadrant III types.

In summary then, the existing training programs seem to be most
effective in preparing research methcdologists but inadequate for
the preparation of substantive specialists who use empiri:al inquiry
activities as needed to coanvert unknowns to knowns in their areas
of specialty. This weakness in the output of the researcher training
programs should be corrected. It is not likely that reseatch
methodologists can perform tle needed investigations in all of educution's
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substantive aspects. Few of them have invested sufficient time to
understand the details of the problems that exist in these substantive
areas nor can they do so without neglecting their continued study

of methodology.

These statements should not be interpreted as a denigration of the
importance of research methodologists. They are a desired output of
research training programs. Their existence is vital to the continued
expansion of our knowledge about the research process ard effective
research nrocedures. However, they must be augmented by a second
category of researchers who: (1) have specialized in some aspect of
education; (2) are skilled at perceiving problems in their areas of
specialty; (3) are capable of analyzing those problems to determine
their nature, their components, and the information needed to resolve the
(4) are capabla of uiilizing the skills and knowledge possessed
by competent research methodologists to generate the information
needed; and (5) are skilled in the interpretation of that information
and synthesis of it into rele~vant theories.

The means of transforming the student input to the desired output
Nadler calls the sequence element of a system. The recearch training
program employs experience, coursework, and more expericnce as its
sequence. The discussion ¢f this sequence in research training below is
based upon Krathwohl's survey (1965) and information gained through
the Annual National Symposia for Professors of Educational Research
(1967, 1968, 1969). Krathwohl's paper exemplifies the level cf
empirical investigations on the education of researctiers. He eramined
the ~ourse offerings in 104 institutions in the country offering ihe
Ph.D. or Ed.D. degree. This is not a sufficiently deep enough investiga-
tion to know what comprises training in research. S*tudies are needed
which identify the experiences included in these courses and which
detail the skills, knowledge, and attitudes developed through them.
One study of skills and knowledge needed in the research role exists
(Gephart, Bartos, & Antonoplos, 1968). However, the emphasis here
1s on skills and knowledge researcher-employers believe are needed
rather than on those skills and knowledge that are the focus of
research training programs. As a general statement it can be said
that although there is much written about the research process and
some about training for that process (Stanley, 1966, Glass, 1948,
and Kerlinger, 1968), little if any empirical study exists on
the skills, knowledge and attitudes devel.ped in research training
programs,

The first set of experiences in the sequence typically involves
wori as a practicing educator, a teacher or an administrator. The
coursewotk {8 of two sorts, some focused on a specialty in education
and the remainder, part or all, of a sequence which includes courses
¢.1 research techniques, weasurement, statistics, research design,
and computer applications. Those persons focused on rezearch methods
typically take several courzes in each of these areas. The substantive
specialists on the other hand typically take only a ssmpling of the
sequence. The second experieintial component involves a practical
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research experience either structured as a supervised learning

activity, operated to supply a cheap labor supply (Worthen and Roaden,
1968), or for the program requirement, the dissertation. In either case
the research experience is remote in time and space from the coursework,
a factor vhich reduces the possibility of practice reinforcing the
learning in the classroom and vice versa.

The desired sequence for converting the s .udent to a researcher
cannot te expressed absolutely at this point in time. Research is
needed which definitively details the skills and kncwledge needed
to prcductively engage in the research process. Further, the program
must rectify its deficiencies in preparing substantive specialists
who consistently utilize empirical inquiry methods. There is much
speculation as to how this may evolve but little hard data. Some
procotypes exist. They are individuals who have concentrated their
fornal education on some educational specialty AND have learned how
to viork with methodologists. A program which contains those
elemnents, that is, substantive specialization, the logic of the
research process, and instruction on the use of and procedures for
working with research methodologists, is logically worth undertaking
and evaluating.

The enviromment for formal research training programs is almost
exclusively a university setting. Even that segment of research training
which involves upgradinys knowledge and skills of individuals already in the
field relies heavily on the university. In that setting researrh
trajning competes with other program elements for resources und time.
Oftea a university, although it verbally asserts the importance of
research, fails to affirm that importance through institutional
allocations &nd through faculty activities (Sieber, 1966 and Millikan,
1967?). Thus, the environment of the research training program is cne
that typlically underfunds the program in time and resources and
provides and rewards models that counter the behavior sought in the
progcam,

Equipmerit and materials of two sorts make up the physical
catulyst element of the research training program subsystem.
Some of it facilitates instruction without providing any content
(e.g., overhead projectors, chalkboard, desks, etc.) while others
eithter are relevant to or provide program content (e.g., desk
calculators, texts, instructor prepaved handouts, computer hard-
and software, and occasionally physical representations of some of the
concepts to be learned). The semideveloped ccntent-laden physical
catalysts are the foci of this study. The most prevailing method of
developing students' undevstanding of the concepts and skills needed
in the research process is verbal presentaticn. Words descriptive
of these concepts and skills are presented by the professor and the
student responds in words. Alternative presentation modes including
physical representations of these concepts which the students can
manipulate are few in number. The necessary concepte must be identified
and ways of representing or modeling them must be developed to produce
learning materials that provide a true alternative to the verbal
mode now emp'oyed.
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The human agents in the resea:ch training program can be cate-~
gorized into three types: collegiate instructors with & specialty
in research methods; faculty members with substantive specialties, a
few of whom are actively engaged in research; and a variety of support
personnel such as computer, clerical and administrative personnel.
The first of these three categories is typically centrally involved
in the research training program. The other two are usually peripherally
involved if at all.

The Developer Training Program Subsystem

The function of this subsystcm is to equip a quantity of personnel
to develop instructional materials and procedures by putting together
known items in combinations which serve specified purposes in the
educational system. This focus differs from the researcher in at
least two respects (Nadler, 1967). First it is a concentration on and
use of items that are known. Second, the developer focuses on wholes
in contrast to the researcher's concentration on the parts that are
unknown. This does not mean that the two do not have some common
techniques. Rather, that the techniques which are common to the two
roles when merged with techniques spe:ific to one of the rcies serve
different purposes. ’

The inputs to the developer training program subsystem are
almost identical to those of the research training subsystem, some
generalized knowledge about the development process and students
with varying knowledge about and skills in the educational process.
The amount of generalized knowledge about the development process
is considerably smaller than that held about the research process.
Students in both programs possess a problem focus, but they differ
somewhat in goals. Researchers approach problems with an intent
to make something known, developers with an intent to make something
work.

Developer training program outputs atre limited in number due to
two factors. First, there are few institutions with orograms that
contain this focus. Second, those institutions which do have such
a focus have not produced long enough to have made possible extensive
studies of their outputs. Effective 1eans for training developers
are not widely known, if known at all. There are a few audio-visual
spcialist programs that are an exception te this statement. This
does not include all A-V programs. A large majority of them concentrate
on the use of existing A-V materials rather than on thelr creation.
This reference to A-V programs should not mislead the reader into
thinking that development always is concerned with material things.
Programs, procedures, organization, etc., must also be systematically
developed if education is to progress. Thus, developnent training
cannot be equatcd to A-V training.

1he desired output of developer-training programs cannot be
specified until the nature of the development process is better
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uriderstood. Two descriptions of that process are available in the
litevature to date and are discusced below. Other articles are
available which discuss aspects of the development process. Some

of these (fee fnr example, Goodlad, 1966 and Glaser, 1966) tend

to focus on principles of learning that should be taken into account
in a development effort. Others (See for example, Twelker, 1968)
illustrate the development process applied in the production of a
specific kind of instructional materials. This same approach,
however, with less directness, can be found in the historical
accounts of some of the major curriculum development projects such
as B3CS, CHEM, etc. Hamreus (1967 presents materials used in the
National Research Training Irstitute for participants in tte
Consortium Research Development (CORD) projects. These materials
have a heavy research process focus and, as Nadler (1967) argues,
fails to make clear the distinctiveness of the development process.
Still another description of the development process can be observed
in the materials used in the 1970 AERA Presession, A Systems Approach
to Instructional Research and Design (Yelon and Scott, 1970).

Popham (1968) has enumerated ihe following steps based on work
done at the Southwesc Regional Luboratory.

1. Formulation - the decision as to what the instructional
product ought to acco .plish.

2. Instructional specification - the delineatinn of instructional
objectives to be accomplished by the product.

3. DPrototype item trycut - the development and use of tests of
the entry, enroute, and terminal behaviors inherent in the
instructional objective (2 above).

4. Product development - the praparation of first version
materials.

5. Product tryout - monitored use of the product with samples of
learners in the target population.

6. Product revision - changing the product based upon znalysis
of the product tryout step. (Steps 5 and 6 are cycled until
the product enables learner achievement of the specified
objectives.)

7. Operations analysis - the a«ppraisal of the adequacy of the
procedures used in preparing the product as a basis for
modifying activities in thie next product develcpment task.

Nadler's (1967) description of the development process was evolved
af ter conducting case study analyses of the procedures followed by
successful developers.

1. Function determination - The mission or purpose of the system,
and of the higher level systems of which the prolect system
is a part, are identified to select the highest .evel functlon.
Boundary values in terms of the other six syctas: characteristics
(inputs, outputs, sequence, environment, physi:al catalysts,
and human agents) are also expanded to provide tie largect
solution space within which to design the system.

O
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Ideal system development - Several very high level and
advanced systems {or products} are developed. One of them
is selected to serve as a guide for developing 4 recommended
solution. The t£election involves a portion of scientific
and analytic endeavor: the need roughly to predict the
performance of the system. These ideal systems sre actually
designed--r.ot just discussed in the abstract.
Information gathering - The process of selecting an ideal
system raises man questions related to the design of a
system, its marner of implementation, basic organizational
data, and so forth, This step gathers only this kind of
information, not everything, nor does it bring together
information about what is now qoing on, as is done in the
analysis step of the researzch approach. Only the precise
information which is required is gathered. Experience has
shown this information to be far more pertinent and the
amount far less than that typically gathered in the research
approach used for Jesign.
Alternative systems suggestions - The information gathered
will show that some of the components of the ideal system will
not be feasible as designed. Thus, alternatives need tc be
developed which will conform as closely as possible to the
ideal system.
Select the feasible solution - Basic evaluation factors, such
as economic, hazard, control, psychologfcal, and organizational
factors, are used to select the recommended system or solution.
Formulate the system or solution - The exact details of the
solution are prescribed in this step. All of the design
parameters must be precisely specified in their multidimensional
form.
Review the system design - Other persons as well as the
designer need to re-examine the system design to: avoid
premature installation, correct details, and determine if it
is at all possible to move closer to the ideal system.
Test the system design - Bncause a few components of the
recommended system require verification in real life, tho
tect step is used.
Install the system or soiution - The changes or new itenms
must be ordered, people must be trained, and shakedown or
debugging activities must be arranged.
Performence measures established - A measurement is made
to determine how well the objective of the project has been
>t, and tou establish the operating expectations of the
.,stem or solution.

Nadler recogniz:s that this approach is an iterative one, that work
may sometimes call for regression to an earlier step or movement
forward to a later step. He also recognizes that research may be
involved at some goints.

There are differences in the methods outlined above. Popham's
isting builds products after the specificatjon of an objective and
testing to determire what can and cannot be done by the learner.
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Nadler calls for the description of an "ideal system,” the identifi-
cation of alternative products, and selection of a feasible solution on
which to focus the work. They are presented here as methods for
development which have been derived from practice.

Desirable output from a developer training program would be
individuals who have mastereu ibe knowledge and skills which comprise
the ccvelopment methodology. Another output should be seen simultaneously
with the development of such individuals, the creation of a quantity
of useable instructional products.

Sequence in the developers training program i1s a major question
mark as should be expected given the confusion about the nature of
the process discussed above. Other than putting individuals into
situations in which they are forced to develop an instructional
product, there 1s little to suggest as the process for training th2
developer. Both Nadler (in the field of industrial engineering) ard
Popham (in education) are ir the process of developing instructional
programs at this writing.

Some of the knowledge the developer needs can be extrapolated.
Such an analysis ylelds the followiag list of concepts: behavioral
objectives, system, task analysis, flow charting, test and test
item development, etc. An associated list of skills is inferred.
The point to be emphatized here is that the sequence, the process for
educating the developer 1s not known. Research is needed that documents
the development process; that details the skills and knowledge
needed to productively engage in that process; and that explores
ways of teaching those skills and knowledg:.

The environment for the developer training program subsystem 1is
similar to that of the researcher program. Since new institutions
with a developrent focus are now in operation the atmosphere toward
this program may be improving. These new institutions (R&D Centers,
Regional Labs, and education industrfes in the private sector ) could
provide a iealistic setting for practical training of developers.
They ought to be encouraged to participate in attempts to detail the
process, the skills and knowledge, and the instructional programs for
preparing educational developers.

As in the researcher training program, the physical catalysts
for the developer training program are of two sorts. Content sterile
items include rnoms, desks, overhead projectors, etc. Content
relevant 1itens _.clude textis, tests, examples of development efforts.
This latter category must ' expanded as knowledge about the development
process and the training ¢: cevelopers increases. It 1s another point
of focus for future research. This type o project is, of ccurse,
dependent upon efforts which would specify the se (uence of the developer
training program and should not be proposed indcpendently.

Few human agents are available for roles in the developer training
progran. This does not imply that no individuals exist who ar or have
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developed instructional products. Rather it asserts that such in-
dividuals have not examined the process they used in product developisent.
Interest in the education of deselopers is growing both on the part of
universities and newly established agencies charged with the development
of products (Sanders and Worthen, 1970). Individuals wh: have participated
in these agency development efforts along with university personnel
currently displaying interest in the education of the developer

provide the human agent pcol from vnich selection can be made. When
greater specificity about the nature of the developer training program

is arhieved, individuals in this pool snould be invited to participate in
seminars designed to solidify their understanding of the process and to
encourage thefir active participation in the training of future generations
of developers.

The Diffuser Training Program Subsystem

The function of this subsystem is to prepare a quantity of
personnel to effectively communicate with decision makers in educational
iustitutions about newly developed educational materials and procedures,
Numerous writers (See for example, Miles, 1967) have recognized the
need for this reole to assure the adoption of proven products by
educational institutions. The role has another dimension that should
be explored. The function described above has a unidimensionality
to it, from developed products to practitioners. If communication is
takting place the needs of the practitioners ought to be taken to the
developer (Jung, 1967). This second di-ection is consistent with the
assertio.as that the diffuser role interacts with the otuhers identified
and discussed herefir..

Inputs to this subsystem must be described as potential rather
than actual. It includes minimal information about the diffusion
process and students with varying knowledge about and skill fn the
education process. These students also display varying cormunication
skills and understanding of the decision raking process. They are
few in number at this point in time as the role is one which i3 not
clearly specified nor does 3t nave a lorg history or a secure
institutional base. A most positive contribution to our understanding
of the diffusion role and its institutional bases can be seen in the
literature search and synthesis effort recently completed by Bavelock,
et al (1969). That report does not, however deal with the instructional
progran needed to prepare perscnnel for the role.

Qutputs of a diffuser training program are also hard to describe
because of thie inattention currently afforded the subsystem. Some
individuals become partially capable of fulfilling the role due to
practical experiences eitber as editors of publications, staff members
in information centers such as ERIC, SRIS or other local agencies, or
with educational prcduct developers such as R&D centers or publishers.
Typically these experiences equip the individual to perform ¢nly
a one-way communication role with a conceutration on the particular
product rathrr than on the process of diffusion.
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The desired output of this subsystem is also difficult to describe
specifically. Cevtainly, it should produce individuals who can use
alternative ways cf acquainting practicing educators with developed
products and intevpreting the practitioner's needs to the researcher
and developer. A subsystem which can perform this function will also
produce models for the diffusion process, techniques effective for
specific diffusiop tasks, and should reduce the time lag between
certification of a product's effectiveness and widespread use.
Recognition of this difficulty pilnpoints still another focus for needed
research. Projacts need to be undertaken which will delineate the
elements of the diffuser role before systematic training program
development can Le undertaken.

There is little that can be said regarding the sequence of this
suhsystem. Only one university (University of Massachusetts) is
currently attempting to train diffusers (they call them chauge agents)
and that program is admittedly exploratory. Havelock, in an effort
that is not reported at this writing, has undertaken the design of
educational programs for the preparation of change agent jersonnel.
That effort should provide models which can serve as the basis for
empirical efforts related to the education of educational diffusion
personitel.

In some respects the diffusion rol: in the generation-and-
conversion-of -knowledge-to-educational-practice parallels the marketing
role in business and industry. That specialty has a long history which
may contribute to the understanding of the educational diffuser
role. #n examination of marketing practice and the training of
mirketing specialists might help in delineating the diffuser role and
training necessary. Diffusion and adoption of m2dical, agricultural,
and technical developnents also have histories which could be examined.
These specialties along with the ficld of information science are a
part of the environment ir which the diffusion specialist will operate.
Analysis of procedures for training marketing specialists should be
conducted. Finally. Paul Murt's work at Columbia University effectively
served a diffusion tunction for several decades. A historical cese
study might produce some leads regarding the nature of the role.

Because of the lack of detsil for this role it is not possible
to describe the physical catalysets or human ageats needed in the
diffusion training program subsystem

The Evaluator Trainiang Program Subsystem

The function of the evaluator training subsystem is to prepare
a quantity of personnel who tan us2 rational eupirical metlods to
generate information on whica to base decisions about educational
programs. Many techniques employed by evaluation specizlists are
identical to those used by researchers. The difference in the two
roles lies in the purposes served. The researcher generates infor-
mation which is applicable across places and time. The evaluator
generates information applicable to a specific place and time
(Crontach and Suppes, 1969).
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Inputs to an evaluator training program subsystem are generalized
kriowledge about the evaluation process and individuals with varying
knowledge of and skills iu the education process, little uiderstanding
of the concept "evaluation,'" and few, if any, skills in designing and
conducting efforts which will gene:ate the information decision makers
need to make a choice between alternative solutions to an educational
problem in a given educational setting.

Despite the existence of a growing convergence regarding the
role of evaluation in education vestiges of earlier .nd fragmentary
definitions guide attempts to educate persons fnr the role of an
evaluation specialist. Statements in recent literature by Stake and
Denny (1969), Cronbzch and Suppes (1969), Provos (1970), Cook (1970),
Stufflebeam et al (1970), and others describe evaluation as a process
which serves decision making through the provision of rational
information about the alternatives in a given decision. This definition
of evaluation is in contrast to earlier ones which equated evaluation
with measurement (Thorndike and Hagen, 1961); with the comparison of
outcomes to expectancies (Tyler, 1950); with expert * ‘gement as
structured by the regional accrediting agencies; or with generalized
self-studies as proposed by scme of the same groups. That these
apnroaches continue despite the growing convergence of meaning for
the term evaluation is not surprising. The convergence has not as yet
been accompanied by a generally accepted theory of evaluaticn and
voids in methodology exist which interfer with the effective service
of decision making (Stake and Denuy, 1969 and Tyler, 1969). Again
a most promising contribution toward the resolution of these problems
appears to have been made by the Phi Delta Kappa National Study Committee
on Evaluation (Stufflebeam, et al. 1970).

Outputs of this evaluation training program subsystem are now being
produced as several institutions have programs for training educaticaeal
evaluation specialists (The Evaluation Cent:r, Ohio 3tate University,
CIICE, Vmiversity of Illinois, EPIC, University of Arizona, and the
R&D Center on Evaluation, UCLA). Individuals completing programs
which include work with these units have an understanding of the concept
"evaluation" and skills in designing and conducting evaluative efforts.
Similar results are begining to appear through on-the-job training in
some of the federally funded R&D Centers and Regional Labs (Sanders
and Worthen, 1970).

There are other programs throughout the country vhich purport to
train evaluation specialists. Most of these are research training
programs which fail to develop a full understanding of the evaluation
role and procedures. The graduates of these programs seldom design
and conduct studies that meet the criteria of a good evaluation:
interral validity, external validity, reliability, objectivity, re-
ievance, significance, scope, credibility, tineliness, pervasiveness,
ard efficiency (Guba and Stufflebeam, 1968). They typically handle
the first four well but miss on the remaining seven.
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The desired outputs of evaluator training programs are personnel
who are capable of: (1) focusing evaluation efforts so that the
alternatives pcssible in a specific decision are compared on criteria
which decision makers will use in arriving at a choice; (2) collecting
the informatiol. on each criterion for each alternative; (3) organizing
ti.e informatior. into a format understandable by and acceptable to the
decision makers in question; (4) analysis and interpretation of the
information for its inherent meaning; and (5) reporting the information
to the decisior makers (Stufflebeaa et al, 1970). Given personnel with
these capabilities two additional outputs seem likely. “he first is an
increase in the importance of evaluation as an ongoing element of
educational institutions. The seccud would be an increased understanding
of educational program decision making.

The sequence or process of the evaluator training program is not
as yet definitively stated. Each of the institutions cited above
uses a slightly different model. Most ¢f them concentrate training
heavily on the same courses and content included in the research training
program (especially measutement, statistical analysis, and computer
applicatic1s}. Their variation occurs in specialized symposia and the
nature of the practical experiences in which students are involved.
There has not bz2en sufficient experience with these programs to be able
to conclude that one approach exceeds the others.

Receat analyses of the evaluation process (Stake and Denny, 1969;
Stufflebeam et al, 1970) indicate that evaluators must interact with
decision makers in a way which involves skills in interpersonal re-
lationship and small group dynamic skills not normally a part of
existing progrims. There is also an indication in these teports that
systems analysis skills may play a valuable part in the evaluator's
role in the future. The tentativeness of these recommendations is
still snother point of needed research. Projects need to be undertaken
which examine these areas for their importance in evaluators' roles as
well as the meuns for generating them.

The environment of the evaluator training program is tzpically
a combination of a university setting and one or more public school
systens. Some of the forces in this physical sefting are supportive
ot the evaluator training program while others are detracting. The
supportive elenents include the mandated commit rent of time and funds
for evaluation in federal programs and the current emphasis on educa-
tional accountability. A detracting aspect of environment is the
negative medel set by regional labs, RAD Centers, universities,
the state departments of instruction, and the Office of Education
when they fail to use evaluation specialists in their own program
operation decisions. Still another detractor is the generally higher
regard accorded to the conclusion-oriented inquiry that characterizes
research.

Physical catalysts can again bte classified s content sterile
and content relevant. The latter category includes tuxts, measurirg
frstruments, {ilm strips, calculators, computers, sets of overhead
transparencies, and simulatiou games. Much more work needs to Le
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done in this area so that balance can be attained between the use of
manipulable physical items and words as students attempt to learn
the necessary concepts and skills. Identification of items of this
sort was 2 focus of this project.

The human agents in the evaluator training program subsystem
are of three sorts: (1) university professors whose background is
heavily laden with the research process; (2) evaluation specialists
in school systems which provide apprenticeship experiences; aud (3)
decision makers in those systems with which the evaluator-to-be
interacts during an apprenticeship. Since few of these human agents
have been trained in evaluation as it is being defined today, improve
ment in the subsystem might be affected through the development of
in-service materials focused toward chese human agents,

SUMMARY

Through this review of the literature a supra-system for the
generation and conversion of knowledge to educational practice has
been described. Four human agents are identified as elements of
that supra-system: the researcher, developer, diffuser, and evaluator.
The systems for training personnel for these roles were also described
in .erms of their function, inputs, outputs, sequence, environment,
physical catalysts, and human agents. Professional literature
indicates that the researcher and evaluator roles are the best defined
ot the four but that even for these roles tiiere is much to bt known
before effective educational programs can be established.
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CHAPTER III

THE COLLECTION OF INSTRUCTIONAL MATERIALS
USED IN TEACHING ABOUT THE KRESEARCH PROCESS

This project, as indicated in Chapter I, included an effcrt to identify
ancd cnllect instructional materials of a semi-developed nature that were
being used in teaching about the resezrch and research-related processes.
The discussion which follows describes the identification and collection
process and the nature and characteristics of the 327 items that were
secured through this effort.

THE COLLECTION PROCESS

The identification and collection strategy employed had three
aspects: a search through the professional literature; indirect contact
with persons involved in research instruction through announcements in
professional literature; and, direct contucts through presentations at
professional meetings, visits to selected training programs, and letters
to individuals engaged in research instruction. The literature search
was notably unproductive., Not only did it fail to produce instructional
materials that were in use, it failed to identify 4ny quantity of published
writing on the problems and general procedures used in educating the
researchers—to-be. The indirect contacts consisted of announcements
about the project and its objectives in thr AERA newsletter, Educational
Researcher, Phi Delta Kappa's newsletter, News Notes & Quotes, and
the newsletter created by PDK's Research Service Center, NSPER News and
Notes. Agair, the lack of response was of major proportions. The
direct contacts were several in natute and quite productive. A total
of 327 scparate items were collected and catalogued as a result of these
activities.

The direct contacts could be categorized three ways: presentations
about the project to groups of individuals involved in instruction about
the research process; visits to seleacted training programs; aud, mail
contacts inquiring about the existence of materials, Presentations
were made at the National Symposium for Professors of Educational
Research (NSPER} held at the University of Marvland, at the NSPER
session held at the University of Colorado, and at meetings of the
directors of Pre-sessions sponsored by the American Educational Research
Association. Approximately 80 different persons were contacted in
this manner. Each such contact involved a description of the project,

a discussion of the types of materials that were sought, and a request
that individuals who had such materials send copies of them to the
project office in Bloomington, Indiana. The visits were made by Arliss
Roaden who was at that time the project director. Those visits, made
for the purpose of analyzing the nature of research training programs

in 47 institutions, focused on the overall nature of training pro i1ams
and did not produce specffic materials used in instructien. Since these
vists are reported elsewhere (Roaden, 1969) they will not be elabor ited
on here. (An abstract of the referenced report is presented in

Avpendix G.)
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Three types of mail contact were made. The first was a letter
that described the project, requested a general program description, and
posed four questions: (1) What program content is considered unique?
(2} what curriculum materials are used that are not normally available
through commercial publishers? (3) What is the nature of the apprentice-
ship experiences required of the trainees? and (4) To wliat extent ave
persons being prepared to fill newly emerging R, D, and D roles? A second
rnailing was made that described examples of training materials sought
by the project and requested the submission of such items along with
course outlines, bibliographies, statements of objectives and course
examinations. This letter also asked that other persons who had or
used similar materials be identified. All persons so identified were sent
a letter that requested the specific items identified.

The first letter was sent to all directors of Title IV research
training programs and to 340 professors of educational research. The
latter mailing list was generated in the establishment of the National
Symposium for Professors of Educationzl Research. In the spring of
1967 Phi Delta Kappa's Resecarch Service Center sent a letter to the
administrators of educational programs in colleges and universities
throughout the country. That letter expressed interest in developing a
vehicle through which individuils who teach about the research process
might communicate about their work. The contacted administrators
were asked to list all faculty members who were assigned to teach or
who had recently taught any courses that would fall into the following
categories: (1) introductory or research techniques courses; (2)
measurement courses; {(3) statistics courses; and (4} advanced design
courses. Responses were received from 107 institutions identifying
340 persons engaged in teaching about the research process.

The second letter was sent as 2 follow-un to the first to a
total of 466 persons. That list included those persons to whom the
first letter was addressed and individuals men:tioned in the responses
that had arrived in the four months that had elapsed. The second
letter stated an intention to:

1. 1Identify semi-developed materials, ideas and methods used for
training Research, Development, and Diffusion personnel
(RD&D) .
2. Screen those items, select potritial exemplars, and support
their originators in the development of available-for-use materials.
3. Design strateg‘es to identify and resolve the major problems
of RD&D training programs,

It asked that the person addressed exanine their training program and send
copies of materials used that fit one of the following categories:
statements of objectives; course outlines; bibliographies used in instruc-
tion; lLzndouts, non-published instructional materials or procedures; and
tests or evaluation procedures.

As indicated earlier 327 different items were submitted in response
to these cormunications. As they arrived they were examined for content
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and classified. The discussion below presents a description of the
materials received.

THE NATURE OF THE MATERIALS RECEIVED

As materials arrived they were examined for their topical focus and
general character. An abstract was prepared on each item {See Appendix A)
which lists author, address, title, topical focus, purpose, descripticn
of the materizls, restrictions to use, and general character. Topical
focus in this case means the content of the material. Purpose statements
indicating the intent of the author in preparing the material, are
presented in those abstracts where it was possible to quote directly
from the material or where a purpose statement was implicit. The
remaining cases do not have a purpose statement. The description section
of the abstract presents the physical characteristics and selected
narrative statements about the document.

The general characteristics section of the abstract of each
Training Materials Project (TMP) document encompasses the set of categories
shown in Table 1. These categories exemplify kinds of items that
might be related to the instructional process. Before discussing the
distribution of the TMP documents among these categories, each of them
will be discussed briefly.

(1) Textual Materials. Documents which present concepts to be
learned or skills to be mastered.

(la) Programed format. The presentation of textual material via a
linear or branching series of frames complete with exercises
to be completed and feedback regarding the adequacy of the
learner's performance. These items always present content to
be mastered. Thus, this is a sub-category under (1) Textual
Materials.

(2) Learning exercises. DP-:oblems to be solved, or assignments to
be done by the learner. Some of the documents presenting
learning exercises also provide the textual material for those
exercises; others do not. In a few cases the answers or
solutions are given but for the most part the learner is
required to obtain feedback information from the instructor.

(3) Bibliography. Listings of references, annotated in some
instances and not in others. Some present page referenced
reading assignments while others refer generally to the
publication.

(4) Examinations. Instruments used to determine the progress of
the learner to master the content and skills presented. This
category subsumes the complete range of acheivement testing
from essav to muliiple choice objlective tests.

(5) Course description, Documents in this category are typically
brief (1-4 pages) and seem to be used to acquaint the learner
with the general nature of the content to bte mastered and an
cqually general Jdescripticn of the procedures to be employed.
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(6)

)]

(8)

(9)

(10)

an

(12)

(13)
(14)

(15)

(16)

(17)

(18)
(19)

Objectives. The focus on objectives is of two sorts. Some

of these documents present objectives toward which research
training is directed. Others focus on the nature and develop-
ment of objectives.

Description of a curriculum approach. Documents included in
this category present a general strategy for instruction
either of a specific concept or an entire role.

Program outlicr~  Numerous institutions have prepared descrip-
tions of their programs in outline form. These outlines
include some or all of the following content: role description
toward which the program is oriented; underlying philosophy;
listing of the courses and requirements to be met by the
student; costs and financial aid information; descripticn

of the institution and its setting; and, procedures for applying
tor admission. ‘

Course evaluation instrument. This category encompasses
documents developed to obtain feedback about instruction from
students about specific courses.

Student Data Instrument. Documents developed to standardize
the collection of data aboul student characteristics.

Learning equipment. Those physical items other than texts

and printed matter used to assist students in the mastery of
specific conteat.

Demonstrations. This category is included to house those
documents (and/or equipment) that present a demonstration

of a concept or phenomenon for the purpose of assisting
students in understanding that concept.

Video tapes. Self-explanatory.

Flow-charts. The documents in this category outline complex
procedures by identifying the elements of the procedure, the
sequence in which the elements need to be accomplished, and
sometimes the decision alternatives in that sequence.

Grids. Some of the content of the research and research
related processes can be classified under two sets of rubrics.
In such cases understanding is enlianced by displaying that
content in a forinat that details the two sets of rubrics and the
position of the concepts within the matrix established by the
rubrics.

Institutional research paradigm. A category for documents
presenting strategies for conducting studies o1 the nature

and effects of an institution's operation.

Institutional research instrument. A means for generating
data on the nature of an institution's operation or its
output.

Diagram of the research process. A category for documents which
pictorially display the components of tte research process.
Research report. Documents which state a problem, procedures
used to investigate {t, the nature of the data generated

via that procedure, and the conclusicns that can be reached
given the nrature of that data.
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As can be sezn in Tahle 1, the majority (almost 2/3) of tha
documents collected in the Training Materials project are textual
materials; documents which present content to be mastered; documents
which require student reading. Almost one-quarter (50) of these
textual materials documents also present learning exercises through which
their content is to be mastered. This quarter of the vextual materials
could be more valuable to research training if it were not for the
fact that none of these documents are accompanied by informaticn on
the effectiveness of those exercises iIn facilitating student mastery
of the content ccvered., ‘Twelve of the fifty documents categorized
as textual materials and learning exercises are prepared in a programed
instruction format.

Approximately one—quarter (79) of the documents were classiiied
under the learning exercises rubric. As already indicated fifty of
these nresent content to be mastered. The remaining twenty-nine require
that that content be presented either orally by the instructor or by
unidentified reading assignmwents.

TABLE 1

GENERAL CHARACTER OF THE TRAINING MATERIALS PROJECT DOCUMENTS

Category No. A
1. Textual MateriaiS.ieiiecsronroceeataninarans 206 62.8
la, Programed Format.....e.e. . (15)
2 Learning Exercises........................ . 79 24.1
3. Bibliography..cieiieceiiiossastnacseranennns 24 7.3
4., ExaminationS.eeeeesieereesisatsseesiatoninns 42 12.8
5, Course Description..eeicceicitseeerinneerans 3 .9
6. Objectives....... Cerissieieetrteanns teeaisaes 3 .9
7. Description of Curriculum Approach.......... 16 4.9
8. Program Outline,.eieees voetaseaiassrnnnnass 13 4.0
9. Course Evaluation Instrument...iceciceseasss 2 .6
10. Student Data Instrument....ciieeeessesnanas . 1 .3
11. Learning Equipmeat.....icvevueenn- teenene 3 .9
12. DemonsStrationS..ceeueriesietosassatsassanannas 2 .6
13. Video-Tapes.... T teeaae 1 W3
14. Flow-chartS..coieaes-oes Ceeisseiaseenteeaae 1 .3
15. Grids...evienerstecnoennennes Ciieanes cesiaan 3 .9
16. Institutional Research Paradigm....icee0euns 1 .3
17. Institutional Research Instrument.....:eeees 1 .3
18. Diagram of the Research ProcesS.....ecivasse 1 .3
19. Research ReportsS..i.eeesceccass B 4 .6
Total 404

*Figured on the basis of 327 documents.
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Only four other categories are descriptive of more than three of
the collected Training Materials Documents. Those are Examinations
(42 TMP Documents), Bibliographies (24 TMP Documents), Descriptions of

Curriculum Approach (16 TMP Documents}, and Program Outline (13 T™P
Documents). Three TMP Documents were classified under each of the
categories Course Description, Ubjectives, Learning Equipment, and
CGrid... Two TMP Doruments fit in each of the Course A aluation Instru-
ments, Demonstrations, and Research Reportis.

The careful observer will note that the total of the frequencies
in Table 1 exceeds the total number of TMP Documents (327) by 92.
This is due to the fact that some of the TMP Documents cnuld be
classifie! under several of the general characterictics hLeadings.

As indic.ted earlier the materials received were also categorized
according to their Topical Focus. As was the case in the general
characteristics categorizing, some of tiie materials had multiple
topical focii. For that reason the total frequeucy in Table 2 exceeds
the number of materials annotated “n Appendix A.

As shown in Table 2, the materials received focus with greater
frequency on the tesearch process and its components than they do on
the processes of development, diffusion, or evaluation. Categories one
throsgh sixteen in the topical focus categorization represent the research
process, components of that process, or content related to the training
of researchers. Categories seventeen to nineteen cover the development,
diffusion, and evaiuation processes. Of the 363 topical focii identified
in the 327 TMP Documents, 332 are encompassed iIn categories cne through
sixteen, The emphasis on the research process is even stronger when
only tha research process and its components are examined (categories one
to thirteen). Three hundred five of the 363 tcpical fccii are encompassed
in these thirteen categories.

The most common topic was statistfcs. Eighty-five TMP Documents
had a topical focus on either the genercl area of statistics or on a
specific statistical analysis. It appears that there are more readily
available instructional materials in the area of statistics than on
any other aspect of the research process. This observaticn suggests
two hypotheses, neither of which can be tested with the data generated
in this project. The first hypothesis is; in the minds ¢f many persons
the primary ingredient iun the research process is statistical analysis.
The second; the quality of commercially available materials for teaching
about statistical principles and procedures is below that of materials
available for other aspects of the research process.

The next largest frequency of topical focus was measurement, a topic
concentrated on in 43 documents, just over half of the statistics
frequency. Following meesurement ir order, the five most frequent
topics in the documents were: research process-general (39), research
design (37}, compute. applications (25), research training (23), and
development process (17). None of the other thirteen categories
individually apprecached 5 percent of the total. Together those
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thirteen categories represent 25.1 percent of the topical focus
¢! issifications.

The observation that research is the central focus in 92 percent
of the topics contained in the TMP Documents is not surprising for
two reasons. Th¢ procedures used to secure the materfials called attention
to the project on the part of persons who see themselves as research
trainers. This coupled with thke fact that few programs existed in 1967-68
which specialized in the preparation of developers, diffusers, or
svaluators, accounts for the imbalance. This is not an assertion that
the situvation would be different if the sclicitation were repeated
now o. in the near future. The institutions conceatrating on the D,D&E
roles are still small in number.

TABLE 2

TOPICAL FOCUS OF THE TRAINING MATYRIALS PROJECT DOCUMENTS

Category No. i
1. Researct Piocess-General.ceeesessocecencsree 39 11.9
2. Research Problems and Problem Formulation... 13 4,0
3. ReJatad Researcheeecessscsiossconsccnecececs 11 3.4
4, Research Evaluationieseeeieesscesrosoesccens 4 1.2
5. Research Interpretation.isieececessssersonces 3 .9
6. ObJectiveS.s . verseereresssosessnsroncssasnone 11 3.4
7. Research Designieescssecoseronseerocsseasese 37 11.3

7a. Experimental Designieeseseeesese(9)
7b. Social Research Methodology.....(2)

8. Sampling.secsceeecceescessrssessnsnnonsosoee 7 2.1
9, MeaSUTeMeNt eeeeeresessnsssosnnnssosvcssssssse 43 13.1
10. StatiBtiCSeseseerorvosnssosivessssnns 1o00es 83 25,9
11, Computer ApplicationS.eseeeeresveessscessnes 25 7.6
12, REPOTEINg.esssrennvassvnsonsavssvsesessssses 13 4,6
13. Research ProposSal@ecesvsssssoressnsonsnnsnee 9 2.7
14, Teaching MethodS.seeeeeroeseseescarosearsens 4 1.2
15. Research Training.eeeesrsssneessonsosessaans 23 7.0
16. Course Evaluation InsStrumentS.eceieveencecons 3 9
17. Development ProcesSesesssssssesssssseasseess 17 5.2
18. Evaluation ProceSSeeseseciscrecsecnrssoccoesse 5 1.5
19. Diffusion ProcesS.eiiesesecersenrtioescsceaces 2 6
20, Other (Not Directly Related to Research).... _ 7 2.1
Total 353

*Figured on the basis of 327 documents.

Another point should be made about the recognition gbove that
the vast majority of the TMP Documents focus on the research process
and its components. That point involves the feilure of the field to
establish to date descriptions of the D,D,&E roles in ways that detail
the skills, knowledge, and attitudes that should be prossessed by
incurbents of those roles., That failure exists both at the conceptual
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and empirical level. That is, there are reither conceptual elaborations
nor erpirical studies which establish the skills, knowledge, and attitude:
most productive in the work of developers, evaluators, and diffusers.
Progress tuward the resolution of this failure has bean made in the

work on evaluation done at Ohio State Univeisity's Evaluation Center,
Teaching Research at Monmouth, Oregon, the University of Illinois'

CIRGE, and at UCLA's R&D Center on Evaluation,

Given the imprecision that currently exists in r.le definition
and differentiation, it is possible to assert that there are some common
skills and Fnowledge in the RDD&E roles, and that some of those skills are
included in cactegories 1-13 of Table 2, categories that have been
described herein as aspects of the vesearch process. A case in point
is sampling. Knowledge about and skill in sampling has been recognized
for some time as an integral compoasent of the tesearch process. It is
also a logical component of the development and evaluation processes.
It is difficult to conceive of any sizeable development effort that
lacks a population referent and thus a concern for sampling. The same
is true in evaluation. If information is to be provided to a decision
maker relative to a specific decision the data from which that information
is extracted have a population referent and an implicit sampling task.

Similar assections can be made regarding the topics of measurement,
statistics, computer applications, research evaluetion, research inter-
pretation, and reporting. Thus in one sens2 there is an applicability
of some of the TMP Documents to all four roles. The recognition of the
appropriateness of some of the techniques is not a concurrent recogni-
tion that the roles are essentially the same. The roles take their
shape from the four pocesses and the processes serve different functions.
The function served by research is the cummulative creation of generaliz-
able bits of fuformation where unknowns exist. The function of develop-
ment is the creation of workable physical or physical-conceptual
units for serving a specific function. The evaluation functio: is the
generation and provision of information which provides rational relative
weights to decision alternatives. Finally, the diffusion function is
spreading of information. Roles which take their shape from such
diverse functions cannot be interpreted as essentially the same even
in the face of commonality in some of the techniques employed.

As the TMP Documents were received and analyzed an effort was
made to determine which of the roles they were most applicable for.
The deteraination of relevance to a role was not fossible however, for
two reasous. The first has already been discusseu. A conceptually or
empirfcally based description of the roles and the skills, attitudes,
and knowledge wecessary for them does not exist. The second reason
eminates from the content of the materials themselves and is best
illustrated by reference to specific TMP Documents. It is readily
accepted that a reseatrcher needs to know inalysis of variance procedures.
It is logical that a diffusion specialist must be able to interpret
research reports involving analysis of variance, and thus, he too
should understand it. BUT, is the understanding that is necessary on
the part of the researcher ana diffuser identical? To assume that it

O
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is poses a model in which: the research role is the least arduous of
the four; the developer must know all that a researcher knows plus

the skills and knowledge specific to the development process; the
diffuser must know all that a developer must know plus that which is
specific to diffusion; and, the evaluator, since he concentrates on
decisions having input from all three, must know all that the diffuser
knows and then some. Such a model is difficult to accept. 1In its
place this report assumes that the understanding of topics that are
cormon to the several roles is not identical, and, that the majority
of the TMP Documents, since they were prepared for the training of
researchers are not readily appropriate for the training of individuals
for the other three roles.

A description of the general character of the documents encompassed
by each of the categories in Table 2 gives a clearer picture of the
collection of TMP Documents. This breakdown is presented in Table 3.

It includes the number of TMP Documents in each of the twenty topical
focus categories and then shows the number and percent of those documents
for each of the different general characteristics. This display again
highlights the fact that the preponderance of the 327 TMP Documents are
textual in nature, that is, they present content to be mastered. This
display also highlights the failure of this training materials project

to identify any quantity of items other than textual materials,

written learning exercises, examinations, and bibliography. 1In other
words, the training of researchers and research related personuel in
education does not seem to be conducted through the use of physical
demonstrations, learning equipment, flow charts, grids, or video and
audio tapes. Also missing in any frequency in the TMP collection are
course evaluation instruments and student data instruments. One

might hypothesize that the failure to find items of this sort is an
indication that individuals who teach about the research and research
related processes fail to identify the nature and needs of their students
in advance of instruction and that they fail to systematically evaluate
their courses. An exception to this latter point must be noted.
Evaluation does take place through the examinations administered in
instruction. However, it is asserted here that evaluation in such instruc-
tion requires more than the measurement of student achievement via
examinations.

Another group of materials that are underrepresented in the TMP
Documents are those which describe or outline a course, curriculum, or a
curricular approach. The number of documents collected in these
categories might have been increased had the letters specifically
requested the prograrn description materials used by almost all schools
to advertise the programs they offer. This type of material was not
solicited, however, for two reasons. First, that type of information
has beet. summarized by Xrathwohl (1965). Second, although those materials
do give an overview of the general structure within which training for
research and resrarch related roles takes place, they do .ot give explicit
information about the concepts, skills, and attitudes taught nor about
the procedures used to teach those concepts, skills, and attitudes.
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Despite the fact that the program description advertisement documents
were not requested explicitly some were received. None of them or any
of the other documents in these program, course, or curriculum descriptive
categories are of sufficient detail or length to make it possible to
empirically substantiate the skills, knowledge, or attitudes focused on
in research or research~related programs. The fact that students must
take a specific stati~tics course or that they must select X number of
courses from a listing just does not provide that Information.

The analysis procedures initially designed for the study of the
TMP Documents propoced three things that could not be accomplished.
The first of these has already been discussed, the determination of the
role for which the materials were most appropriate. The second is the
detailing of student entry and outcome behaviors related to the materials.
This type of analysis was potentially possible for those documents which
are classified as textual materials, learning exercises, demonstratioms,
learning equipment, video tapes, and the several course or program
description categories. Because the materials in these categories
routinely fail to discuss either student entry or outcome behaviors in
terms that are explicit or enumerative, such analysis would requirc gross
speculatfions. For that reason such an analysis was not undertaken.

The third omitted analysis procedure involved a judgement of the
quality or value of each TMP Document, General statements about quality
can be made. For example, chere appears to be little value in a pilece
of textual material which presents in essence the table of content of
the Encyclopedia of Educational Research and calls it a list of research
problems. A second general criticism is that inany of the materials
are insufficient to be considered transportable; that is, useable in
some other location. Examples of TMP Documents for which this
evaluative statement is applicable are those learning exercises which
are not accompanied by text and some of the examinations. The latter
are deserving of the criticism because not infrequently a multiple
chofce item is presented for which there is apparently no correct
response category. In such cases two conclusions are possible:

(1) the examination item in unacceptable; or (2) the information presented
either orally by the professor or through reading assignments defines

the terms used in a way that makes one of the response alternatives a
corract answer. If the former conclusion is correct there is no

value to the test item other than as a negative example. If the latter

is correct the item {s of no generalizable value since the explanatory
material is not identified.

The establishment of quality for each TMP Document requires either
a clear conceptual criterion by which to judge the document's quality
or empirical evidence regarding its utility. Neither are available.
Thus, rather than impose the value base of the TMP staff, a value
base that cannot claim either universality of acceptance or consistency,
the attempt to attach qualitative statewents to each document was
dropped.

a7
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SUMMARY

Through a series of direct and indirect communications 327 items
were collected that relate to the process of training research and/or
research related personnel. Seven of those items are related only in
the sense that they come from other specialities but might serve as
models. The collected items were analyzed in terms of their general
characteristics and topical focii. Nearly two-thirds (206) of the
collected items were classified as textual materials because they presented
content to be mastered. The three next most common gereral characteristics
of the collected documents were learning exercises (79), examinations (42),
and bibliographies (24).

The vast majority of the TMP Documents have as their topical focus
the research process or its components. Only twenty-ocne had a clear
focus on the training of developers, diffusers, or evaluators. It
was recognized that some of the techniques useful in the researcl process
are alsc helpful in the other three. However, until clarification is
achieved between what a researcher has to know, about analysis of variance
for example, and what a diffuser neceds to know about it, it is difficult
to assign such techniques as part of the preparation for the other thrze
roles.

The nost frequently identified topical focii were:!: statistics
(in 85 of the 227), mecasurement (43), the resecarch picess in general
(39), and resezarch design (37).

Analysis of the collected documents highlights: (1) the semi-
developed nature of the majority of them; (2) the dependency of the
individual items on either other printed material or on oral presentations
by a professor; (3) the lack of conceptual criteria or empirical
evidence to judge the quality of the collected items; and (4) their
geneZ1l iiilure to include a detailing of student entry or terminal
behaviors or evaluative data on their worth as instructional materials.
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CHAPTER 1V

THE DEVELOPMENT OF FOUR 1NS1RUCTIONAL MATFRIALS
EXEMPLARS

Among the objectives of the Tralning Materials Project, was
the production of a smell number of nowly developud training mutzrials
which could be made available ds cacuyplova T wac vecognivre ai the
time the proposal was submitted that individual teachers ol Llie RODIF
processas prepared materia.s to be used In their jnstructional efforts.
Items developed in these circumstances were suspected to have the follow-
ing characteristics:

1. The moterials were asscmbled to serve a specific informationol
nced in a cpecified institutional setting.

2. They were asseubled under conditions that mediated against
their effectiveness. Included in those ccuditions were
financial and personnel <onstraints. The financial con-
straints limit both the raw materials that go into the
construction of a cet of instructional materials and the tire
available for conceptualization, construction, and evaluation.
The instructional materials about which the proposal writers
knew were typically type- or hand-written mimeographed verbal
presentations that wzre put together hastily, used oune tiwe,
and either discarded or modified for a subsequent use without
systematic analysis. The pcrceonnel ronstraints referved
tc akove centeved on the luck of prepavatien yusccoesed by
teachers ol RBC&R regarding the developnont rd evaluvxiion
of iastructional oateviais.

Given these characteristics, it was reasoned that the actual nusber

of semi-developed materials for use in teaching the RDDAE procesces
would he «<mall and that those that did exist would he of limited

value in settings other than the onc for which they were developed.

That reas .ning plus the nced for irproving the effectivenass of training
for tihese roles led to the short term objective, the production of a
Jinjted number of newly developed training materials as exemplars.

The procedures set up feor the development of these exerplars
included:

1. the selection of 1deas oy materials for further development
based on the following criteria.
a. The qualicy of the materials or ideas as determined
by the project staff and its consultants.
b. The putential impact and itportance of the materials
and {d255 os peicelved by the project staff ond consultants.
¢ The timeliness of the materials and ideas.
d. The availability ¢ talent to develop the materials and
ideas.
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2. Potential magnitude or complexity of the idea or material to
be developed.

This szcond point encompasses a financial constraint. The project

bulget allocated $4,800 for the development of exemplars. Given that
level of funding it was necessary to select ideas or materials for further
development work that might te accomplished for $1,200 apiec2, a level

of furding that grossly underestimates the cost of developing instruc-
tional materials.

A listing of the training materials items collected during the
first seven months of the project plus other ideas or materials learned
about ! the staff were submitted to the project consultants. From
that listing four were selected for further development.

1. A set of overhead transparencies and a coordinated text
entitled, "The Evaluation of Educational Programs."” to be
tcveloped by Sidney C. Eboch and Daniel L. Stufflebeam,

Chio State University.

2, An iastructional manual, exemplars, and practice materials
for Leaching the ecological psychology technique of segmeating
the ¢lassroom environment to be ceveloped by Paul V. Gump,
University of Kansas.

3. An analysis of the process and procedures used in the develop-
ment of questionnaires in survey research to be developed by
Walter Schenkel and Sam Sicber, Columbia University.

4. A set of flow charts and instructional materials for their
use in analyzing the methodolegical adequacy of completed
researck to be developed by Bruce B. Bartos and William J.
Genhart, Phi Delta Kappa.

After the fcir items were selectcd the iIndividuals named were
contacted and asked to produce detafled product or process specifications.
A panel constituted of tie project staff, the National Institute for
Studies of Eduzational Change staff, and project consultants on the
Indiaiia University campus reviewed the specification and either
approved theu for further development or suggested refinements.

Following that review the identified individuals essumed the respons-
1bility for developing the prototype instructional materials.
Assistance of t'e profect staff was offered to the devclopers.

THE FOUR EXEMPLARS

The complete set of raterials for each of the four exemplars are
presented as Appendices ¥ through E of this report. The discussion
which follows {s a description of those materials with an emphasis
on their physical characteristics and their content.

The Evaluation of Educational Programs. Eboch and Stufflebeam
developed twenty-two overhead transparencies and a cocrdinated twenty-
two page script which elaborates on the material displayed on the
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transparencies. Throigh the use of fold-out flaps covering parts of
some of the transparencles the concepts are developed through a total
of 56 different visval displays.

The items presented via the transparencies and elaborated in the
text are terms and concepts Inherent in the evaluation process. The
detailing of these terms and concepts is based on the Context-J outs-
Process-Product Model of Evaluation as presented by Stufflebeam (1968).

A quick review ¢f the content is afforded by the annotation of the
twenty-two overhead transparency frames presented below. It should be
clear that this listing was developed by project staff rather than
Eboch and Stufflebeam. The transparencies themselves are untitled.

Frame 1 - Defines evaluation as the process of providing infor-
mation for decision-making. Crucial terms are emphasized
by use of color. These terms are elaborated in subsequent
frames.

Frame 2 - Presents four categorles of decisions: Planning,
structuring, implementing, and recycling. A fold out
then associates these decision categories with two
categories of change, nev-mobilistic and homeostatic,

Frame 3 - Focuses first on information and then via a fold-out
on the nature of information related to context,
inputs, process, and product evaluation. A second
fold-out indicates four activities involved in the
provision of information. A third fold-out displays
two categories of information related to evaluation,
contingency and congruency.

Frame 4 - Illustrates the two roles inherent in evaluation and
decision-making, the evaluation specialist and the
decision maker. It also assoclates the terms already
presented with one of these two roles.

Frame 5 - Displays a sequence from the recognition of a need for
a decision through the production of information to the
making of the decision. Intermediate steps of criteria
and citernatives rpecification and weighting of alter-
natives are also shovmn.

Frame 6 - Returns to the concept of ‘nformation and indicates the
need for focusing with the decision maker to assure
that useable information is generat2d and the need for
the evaluation team to collect, organize and report.

Trame 7 - DNisplays 2 cycle of information need and provision which
through color coding indicates a division of the cycie
into the aspects which are the major concern of the
evaluation specialist and those of the decision maker.

Frame 8 - Returns to the concept of the decision situation and
defines it through the presentation of its seven elements.

Frame 9 - Displays the definition of the decision situation to be
sought through interaction of the evaluation specialist
and the decision maker.

<l
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Frame

Frame

Frame

Frame

Frame

Frame

Frame

Yrame

Frame

Frame

Frame

Frame

Frame

10

12

13

14

15

16

17

18

19

20

21

22

Further eclaborates on the decision situation. Fold-outs
display anteccdent, current, and terminal aspects.

Turns the emphasis of the presentation to the system
being evaluated by concentrating attention on the

system's boundaries, elements, characteristics of the
elements, and models of the system.

Elaborates graphically on the four points in frame 11

by using fold-outs to cummulatively build their meaning
and interrelationships.

Emphasizes evaluation specifications derived by detailing:
the autnority and responsibility for the evaluation;
resources available; report requirements; and by defining
policies, operating guidelines, and constraints.

Displays graphically a relation between evaluation design
and the concepts of authority, resources, and resposibility
plus the concepts of policies, guidelines, and constraints.
It further illustrates the relationship between evaluatirn
design and report requirements.

Preseats the concept of decision alternatives and thelir
processing in evaluation.

Through the use of fold-outs this frame graphically
elaborates on the points presented in frame 15. The

final fold-out displays a decision matrix in which the
rows are labeled by alternatfves, the columns by criterila,
and the cells of the matrix contain information generated
in the evaluation process.

Is the first of four frames dealing with processes
involved in generating the information which 1is the

heart of an evaluation. This frame presents seven

points related to information collection.

Concentrates on Information organization and related
subpoints.

Through a series of fold-outs presents a sequence of
subpoints related to information analysis.

Details four points to be considered in reporting
informatior;. Again fold-outs are used.

Turns attention to the need for administration of the
evaluation process. Fold-outs are used to disclose

six subpoints.

Presents a double matrix which provides a scheme for
integrating intentions-achievements and ends-means
using the first two as labels for the columns in the
matrix and the second two for the rows. The cells
shown first call attention tc goals, outcomes, design,
and procedures. Fold-outs then relate the concepcs of
context evaluation, input evaluation, process evalua-
tion, and product evaluation.

Operating within the funding allocation Eboch and Stufflebeam were
unable to design and conduct a systematic evaluation of the set of
materials described above. A member of the project staff used the
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text and transparencies with a group of graduate students at Indiana
University studying the evaluation process. Objective cvaluation was
not possible in this Instance. However, evaluation reports prepared
by this group were cited as exemplary by the professor in charge of
the program in which they were working. An additional piece of un-
obtrusive data on the value of this set of materials exists, Individuals
in the group to which the presentation was nade have borrowed the
transparencies and text on several occasions to efther expand their
own understanding or to make presentations to others. Discussion with
these individuals indicates that the materials developed by Eboch and
Stufflebeam assist students in the development of understanding of

the terms and concepts basic to the CIPP evaluation model, information
that helps them see procedural strategies in evaluation tasks.

Segmenting the Classroom Environment. The work of Barker (1968)
has led to a recognition of the need to study behavior and the
environment in which that behavior takes place concurrently. As
Gump asserts in the preface to the "Manual for Segmenting the Classroom
Environment™ (Appendix C), "...present research conceptions and methods
for investigations of environments a-e fragmentary and primitive."

As a initial step to correct this state Gump developed for this project
a set of instructional materials for describing and segmenting the
environment in which school learning takes place.

The "Manual for Segmerting the Classroom Environment' contains five
sections. Section one presents: a description of the technique of
segmenting; definitions of terms required for and used in segmenting;
instructions for generating chronicles of classroom activities and
milieu; procedures for identification and description of the natural
parts of such chronicles, their environmental segments; and suggestions
for using sections two through five for learning the technique.

Section two is a chrenicle of one-quarter of a day in Mrs. Carr's third
grade classroom as developed by an observer referred to as Mr. Bond.

It starts with a diagram of the room indicating the location of equip~
ment in the room and student desk assignments, That diagram {is
followed by a brief narrative description of the room and a detailing
of the activities, actinns. and interactions that took place from

8:45 to 10:29 A.M., April 7, 1965. This chronicle is unsegmented and
was selected to represent a seghenting task without too many complications.
The manual {Section 1) suggests that the learner use the chronicle

in section 2 as a first experience in segmenting. Section 3 of the
materials is a chronicle of the same classroom and the same perfod

that has been segmented by a research analyst acquainted with the
segmenting process. It is presented to provide the iearner with a
criterion against which to check his work. Sections 4 and 5 present
unsegmented and segmented versions of a full day's chronicle in

Mrs. Apple's third grade classroom. Again the segmenting has been

done by an experienced research analyst. The full day chronicle is a
more complex segmenting task as it preseats instances where two and
three segments occur simultaneously and others in which seghents are
contained within other segments.
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The materials as provided by Gump are mimeograph reproductions
on one-side of 8% x 11 sheets. Section 1 is 48 pages in lengtn;
Section 2, 24 pages; Section 3, 25 pages; Section 4, 142 pages; and
Section 5, 144 pages. (Section 1 has been compressed by single
spaciug in Appendix C.)

No evaluative data is available on the effectiveness of these
materials for teaching the segmenting skills. Chronicle development,
an activity necessary if the segmenting process is to be applied,
is described but no practice in developing a chronicle is presented in
these materials. The materials developed do not indicate the prequisite
skills and knowledge needed by individuals for optimal use. Study
of the materials indicates that an individual wishing to master the
skill of segmenting should have knowledge of and experience in
teaching. Gump's materials assert that segments nave introductory
and conclusion components as well as a body. Thus, the segmenting task
requirec the identification of actions, activities, and materials that
are introductory and summary in nature. The individual who does not
possess understanding of the teaching process in general and of the
teaching process as it relates to the content central to a seguwent will
experience difficulty in segmenting a classroom chronicle.

Questionnaire Design: A Case History Approach. Schenkel and
Sieber employed a case history approach to examine the process of
questionnaire construction. The instructional materials developed
through this effort (See Appendix D) consists of two sections. Section
one presents a synopsis of case histories of the development of question-
naires in surveys conducted by staff members of the Bureau of Applied
Social Research of Columbia University. Through this synopsis the
authors highlight the major components of the process of questionnaire
construction, Included are: the general nature of survey methodology;
the centrality of a problem and/or hypothesis statements in structuring
a questionnaire; and turning points in questionnaire construction.

The turning poiiits seccion discusses types of changes made in
questionnaires by investigators. Changes in format disucssion high-
lights: changes in relative position of specific questions; oper-end
vs. pre-coded questions; using synonyms to avoid repetitiousness; and
changes in the length of the questionnaire. A second type of turning
point recognized, is categorized as changes in content of the question-
naire. Schenkel and Sieber recognize that such changes are made to
focus the questionnaire either more closely on the researcher's
concepts or varialbes or on the respondents frame of reference. Examples
are presented to nake the point. A third type of turning point in the
life of a questionnaire is lezheled by the authors as the elimination
of affect-laden terms.

After analyzing the turning points the materials turn to sources
of change in the development of questionnaires. Two major source
categories are discussed complete with examples. Those categories are:
changes based on results of pretesvs; aid other sources such 8s updated
information, sheer rumination, and expert advice.

(]
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The second part of the Schenkel-Sieber materials is a case study
of the developmerc¢ of a questionnaire used in the study of the organiza-
tional basis of educational research (Sieber, 1966). After presenting
a brief discussion of the nature of the project in which the question-
naire was used, the authors describe its development through discussion
of the major changes made in six drafts of the instrument. Along with
the citatfion of changes, material is presented which discusses the
reasoning behind each change, the individuals involved, and their rule
in effecting specific changes.

The materials developed by Schenkel and Sieber are mimeo-graphed
pages, 8% x 11, printed on one side and stapled. In tteir original
form they covered 52 pages. An abundance of examples are presented
throughout, some of which involve educational topics and familar jargon.
The materials do not present or suggest structured experiences to be
engaged in by individuals to master the questionnaire construction process
nor are they accompanied by an identification of prerequisite or
terminal behaviors relevant to them. And, as was the case with the
two sets of materials already described, no evaluative data is presented
to base qualitative statements about these materials for teaching specific
skills.,

Protiling Instructional Package. Gephart and Bartos have developed
a set of flow charts to guide the process of evaluating the methodological
adequacy of completed research. The evaluation culminates in the creation
of a five item profile of the study analyzed. The items involved are:
the logicel structure inherent in the study; the sample-to-population-of-
interest representativeness; the degree of control exerted over the
experiences or treatment studied; the quality of the measurement
procedures employed; and the appropriateness of the analytic procedures
used to interpret the generated data. The "Profiling Instructional
Package' contains both the set of flow charts and instruction for their
use.

The instru~tional material is textual aud can be subdiviaed by
describing ite two major purposes: (1) to guide or instruct indivi-
duals in the use of the five flow charts and the profiling sheat; and
(2) to erpluin the concepts necessary to engage i~ profiling so that
begining masters students in education may effictively use the flow
charts. The textual material is presented in two formats to assist
the individual in the discrimination between directions for working
through a flow chart and general expository material. The flow chart
directicns are printed in Universal Type and are indented. The genersl
expository material in Press Roman Type and full measure.

Further study help is generated by the use of capitals on words
or terms which have a specific meaning in relation to profiling. The
first time such a term is presented it is rrinted in capitals. The
reader is told in the introduction that he should expect very shortly
after a capitalized term to encounter fts definiton and that further
use of that term in these materials will use that definition.
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The flow charts are presented at the end of the materials on
fold-out sheets. As material is presented in the text that is relevant
to a flow chart, the treader is asked to fold out the relevant page.

In this manner the flow chart is visible as the several pages of
relevant text are read.

The charts themselves follow symbol conventions established for
flow charting. Rectangles are used to display ar activity to be done
by the profiler (e.g., read, list, compare, identify, etc.). Rhombic
shapes display decisions to be made among several alternatives.

Circles at the points of these shapes state the altevnatives and

connect to a next activity if that alternative is chosen. A four

sided figure with a curved base is used to signify documentation. Upon
reaching one of these shapes a proflier has identified a quality
description of the research project being evaluated, a quality des-
cription that can be checked on the profiling ske.t. Two other symbols,
ex' ¢, a five-sided figure to indicate an off-page connector and an
oblong to indicate a terminal point.

The "Profiling Instructional Package™ was written for an audience
unsophisticated regarding the process of research, the begining masters
student in education. The authors of the materials tried ocut sections
of the materials on individuals in that population and on college
seniors. In each such try out the individual wes asked to underline
the points 'n the text that were not clear and to note in the margin
the nature of his confusion. Based upon these reactions the raterials
were rewritten and packaged. The textual material was printed on
both sides of a 5's x 85 format and required thirty-eight pages. The
"Profiling Instructional Package" also contains nine fold-out sheats
having the following content:

1. "Facets of the Resecarch Process.' (Page 39) A display of the five
facets of the research process - logic; data quality facets of
representativeness, treatment, and measurement; and data
analysis - and the structuring of these facets into a research
profile grid.

2. “The Data Quality Cube." (Page 40) A display of the three
data quality facets as if they were orthogonal. An underlying
scale for ecach of these facets is also presented. This data
quality cube is an adaptation of a presentation (Gephart, 1963;
and Gephart and Ingle, 1969) in which it was used to categorize
research methods.

3. '"Research Profiling Flow Chart: Logic.” (Page 41) A decisiocnal
flow chart for describing the unature of the logical structure
inherent in a specific research report. By doing the activ-
ities listed and making the specified decisions, a discrimination
is made which labels an article as either a research report
or a non-research artilce. Research reports are further
subdivided into answers of empirical questions or tests of
hypotheses. The latter category - applicable to historical,
descriptive and other methodologies as well as to experi-
ments - {s further subdivided into three categories based
upon the inherent strength of the logic form in the study
{(Polya, 1954; and Raths, 1969).
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4, "Research Profiling Flow Chart: Data Quality--Representativeness.'
(Page 42) A continuation of the research report analysis
procedures which focuses on the degree to which a sample
(or samples) in a specific study is representative of the
population o interest in that study. An ordinal scale of
representativeness quality is presented which includes: R] =
an unidentified group was studied; Ry = volunteers were used;
R3 = purposive sampling from a specified population was used;
R4, = random selection from z specified population was used;
and Rg = the entire population was studied. Following the
directions in the flow chart elements leads to the dctermina~
tion of the appropriate term in the Research Profile for
a specific study.

5. "Research Profiling Flow Chart: Data Quality-Treatment."

(Page 43) A continuvation of the research report analysis
procedures which focuses on the deg ':e of control over the
treatment or experiences of the sub’'icts in a specific study.
Again, an ordinal scale is presente. rthich has the following
points Ty = something undefined happened to the units studied;
T9 = the main features of the treatment are known; T3 = no
theory stacted but the treatment descrihed in detail; T, = theory
stated but mediating variables not coiitrolled; Ts = theory
stated and mediating variables contro’led; Tg = theory stated,
mediating variables and variables extianeous to the thenry
were controlled. The activities and ‘ecisions presented in

the elements of this flow chart lead Lo the selection of one

of these six which is descriptive of the repott being analyzed.

6. "Research Profiling Flow Chart: Data (uality-Measurement."
(Page 44) The analysis procedures anc decisions stated in
this flow chart guilde the research evzluatnr to the selection
of a qualitative statement descriptive of each measuring
procedure used Iin a research effort. The points on this
scale are: M; = Iinformation available that the instrument
is invalid for this use; M, = project developed irstrument
with low validity (v), rel%ability (R), or objectivity (0),
or other Iinstrument with no information about validity or
data source; Mj = commercially produced or other-prject-
developed instrument with low VRO for this applicatior;

M, = project developed or other-project-developed instrument
with moderate VRO for this application; M5 = instrumeat which
was project developed or other-prcject developed with high
VPO or commerc:.aily developed with moderate VRO fer this
application; Mg = commercially developed instrument with

kigh VRO for this application.

7. '"Research Profiling Flow Chart: Analysis." (Page 45) The
procedures and decisions in this flow chart, when followed in
relation to each statistical analysis of data in a research
report, guide the individual to three categorifes: (1) M =
missing enalysis elements; (2) I = inappropriately analyzed;
and (3) A = approjrliately aidly:zed. Three 2rids are utilized
in reaching one of the descriptors. Tuse first two are on
the same page as the flow chart and deal with descriptive
and associaticnal aralyses.
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8. ''Chart C.'" (Page 46) This is the third chart referred to
above., It is an adaptation of the Tatsuoka-Tiedeman (1963)
work.

9. "Research Profile Sheet." (Page 47) This sheet presents an
example of a page to be used in profiling completed research.
It calls for listing of the report title, author, and source,
and presents a profile and an explanatory statement for each
of the possible categories on the profile matrix.

The "Profilin? Instructional Packet' is the subject of a doctoral
dissertation being conducted by Bartos at Indiana University. At
this writing the data from that effort are not available. When
completed this dissertation will present information on the interrater
reliability of 200 users of the Profiling Flow Charts. Of these 180
are beginning graduate students and twenty are faculty members. The
students were subdivided into groups which used and which did not use
the thirty-eight pages of text in the materials, Thus, a systematic
assessment of the effectiveness of the "Prgfiling Instructional
Packet" is in process as is an assessment of student to student,
sctudent to faculty and faculty to faculiy interrater reliability,
Unchtrusive data regarding the quality of these materinls is available.
All of the faculty members involved in this study reacted positively to
the materials as they completed their part in the study. Further, several
of these individuals have uszd the materials with their own student
groups in subsequent sesslons.

SIRMMARY

The project identified four sets of individuals with ideas for or
semi-developed instructional materials. Through modest financial
assistance these individuals developed (1) a coordinated set of
transparencies and text on the concepts aud activities in evaluation;
(2) a manual ard practice materials on identifying and describing
segments of the school day; (3) a description of the elements in
questionnaire constructiourn. and an illustratory case history; and
(4) a set of {low charts and instructional materials for their use
in assessing tuc methodological adequacy of completed research efforts.

Due to financial constraints empirical evidence on which tc judge
the quality of these materials was not produced. One set has Leen
made the subject of a systematic study in a do:toral dissertation to
be reported subsequently. Unobtrusive d«ta on tihe quality of two of
the sets of materials lends support to a conclusion that they are
effective in assisting individual learners in the understanding of the
content on which they fccus. Obviously such data are not conclusive.
Those data could be used, however, as the basls for ua tentative conclusion
that commissioned instiuctional materials development efforts focused
on specific skills, knowledge, and/or attitudes should be undertaken
and should be funded at a level that enable: both the conmitment of
time to developrnient and the empirical assessment of the effectiveness
of the developed materials.
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The four sets of materials are being packaged for distributicn
via the Phi Delta Kapra Research Service Center as a part of that
Center's Occasional Paper Series. Through this packaging the four
sets of materials will be available to individuals interested in
teaching or learning ahout their contents at a cost which covers
materials and handling.
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CHAPTER V

TOWARD A PRCGRAM OF RESEARCH AND
DEVELOPMENT ON RESEARCH TRAINING

A number of negatively critical assertions have been made related to
the cuality and impact of euucational research, assertions which by logical
extrapolation lead to the conclusion that research training in this
counvry is Ineffective and inefficient. It is asserted that the methodo-
logical quality of completed research in education is poor in comparison
to other fields; that the problems attacked via educational research
are trivial and inconsequential; that the completed efforts when con-
sidered together contribute to little understarding of the state of the
art; ard, few if any educators modify their behavior after having read
a research report. These assertions have been made with sufficient
frequency and by sufficiently prestigious individuals that they are
accepted as fact without empirical documentation.

Several recent developments suggest that this unverified '"fact,"
i.e., that educational research is of sufficiently poor quality as to have
little impact, must be questioned. Among those developments are: (1)
recognition on the part of scholars of the change process (Rogers, 1962;
Beal, Rogers and Bohlen, 1957; Miles, 1967; & Carison, 1965) and the
utilization of scientffic knowledge (Havelock, 1969) that education's
time lag tetveen the scientific discovery and widespread utilization of
that knowladge does not differ significantly from other fields; (2)
growing understanding of diversity in empirical methodology itetween the
conclusion- and decision-oriented catcgories of inquiry (Cronbach and
Suppes, 1959); (3) recognition of fundamental differences between
resesrch and development in term