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Corments on the Rescarch and Development Progran of Byril L4:1*

Marvin C. Alkin and Mauritz Johnson

1. Overview

There are many ways in which one might categorize a national cducational
rescarch and development program. The Swedish R & D enterprise can be viewed
within the context of the intermational commnity of resecarchers and developers
in education, and from that standpoint foreign observers find it interesting
and instructive not only to learn of the findings, products, and techniques
generated by their professional colleagues in Sweden, but also to examine
their organizatisnal arrangements, funding practices, and management procedures.
But while foreigners may concern themselves chiefly with a comparative analysis
of the enterprise and the international significance of its contributions, Swedes
rust look at their educational rescarch and development operation primarily with-
in the context of their own society and educational system. They must continually
ask such questions as whether the problems being studied and the products being
developed represent the highest priorities within the educational system, whether
the research findings are being adequately taken into account in policy formation,
vhether they are proving to be available when needed and useful and sound when

®
This paper was jointly prepared by Professors Marvin C. Alkin (University of

California, Los Angeles) and Mauritz Johnson (State University of New York, Albany).
During the course of the three-month period, April to June, 1971, the authors visi-
ted nine of the twelve research institutes listed as recipients of funds in 1970-
1971 from Byrfl L4:1 of the National Board of Education. Most institutes were visi-
ted jointly, but in some cases only one author was present. In addition, visits
were made with i UA:1, UA:2, L4:2, and L4:3 of the National Board of Education.
One or both of the authors consulted with the research and development office of
the University Chancellor and with a wajor private educational Tﬁroduct fimm, and
obtained information about the state-owned printing company. is paper represents
tthh?r \irigw of the research institutes in Sdedej, based on their observations during

s visit. o
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available, whether developed products are being adopted in the schools and with
what success, and whether research results and innovative developments are being
incorporated into teacher training programs at both the pre-service and in-service
levels.

Although systematic educational R & D is of comparatively recent origin in
Sweden and has undergone extremely ropid growth, it is not difficult for a visit-

ing observer to note numerous impressive strengths. Perhaps most notable is the

competence of the people involved, both at the national level and at the institutes,
from the established leaders to the young beginning scholars. Policies, procedures,

and organizational patterns can readily be changed, but competent people are not so

easily obtained. Another strength lies in the working relationships that exist
among people in various agencies and institutions: between the research bureau
ard the operating departments within the National Eoard of Education, between the
NBE and the Universities' Chancellor's office, between institutes at adjacent
universitier and schools of education, and between pedagogical researchers and
academic scholars in those institutions. Additional strengths could be cited in
the longitudinal and analytic approaches of particular research projects, in some
extremely interesting development activities concerned with the individualization
of instruction, in the c¢fforts to refine the follow-up evaluations of recent
school reforms, in the field experimentation with open and non-graded school
organizational patterns, and in the investigations of the impact of certain frame
factors on curriculum development. Any suggestions or implied criticisms in this
report should be viewed in the perspective of these many strong features and be
weighed in the total Swedish social and educational context.
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It is commonly assumed that research will cont. bute to the improvement of j
practical operations. When research findings are not applied in practice,
researchers and practitioners tend to blame each other, and outsiders blame both ;
groups. But actually neither group should be blamed, because the fact of the :
matter is that research cannot be applied directly to practice. Whether the
research is "conclusion-oriented" and concerned primarily with achieving a better
understanding of a particular set of phenomena or is '"'decision-oriented' and

directed toward the solution of a particular problem, any_ef’._cts its results

have on practice must be achieved primarily through the development of new poli-
cies, products, and procedures. In the field of education, the process of develop-
ment has been generally neglected, and mechanisms for it are often inadequate, if
not completely lacking. In this report, little, if any, attention is given to .
the impact of research and development upon educational practice, but the discussion
does concern itself with both research and development, as well as the relations
between them. Thus, if it is assumed that the rational improvement of educational
practice depends upon the effective functioning and coordination of four processes--
research, development, diffusion, and the implementation--our concern here is
chiefly wﬁth certain aspects of the first two and to a lesser extent of the third.
The organization of this report is such that certain features of the R § D
system as a whole are discussed first, and then some additional comments are
offered about research and about development, separately. The featuréé of the
total systein chosen for consideration are the selection, funding, staffing, moni-

toring, and coordination of projects and the dissemination of their results.
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II. The Research and Development System

A. Project Selection

The ways that projects are selected should bear some relationship to the
government's objectives for research and development. That is, to be selected
a project should in some specific respect be compatible with the general notion
or function of research and development in a nation. We have seen documents that
describe the number and range of projects presently undertaken by Byrf L4:1 in
which activities are defined in terms of subject description categories. That
is, projects are identified as dealing with ''teachers'' or with "students." While
such a categorization is important, it seems more relevant at this time that a
description of the research and development activities be made. In the examina-
tion of the research and development program of Sweden, we have noted what appear
to be three major functions of that program:

1. Research related to general knowledge building - we will refer to this
as 'basic research';

2. Research related to the examination of a particular problem or problem
area of interest to the National Board of Education - we will refer to
this as "applied research';

. 3. Activities related to the development of curricula and instructional
: materials - we will refer to this as '‘development."

An additional function that seems to be apparent in the current research and
development program is a concern for ''research training.' It should be noted,

however, that this is not a function related to a particular project; rather it

is one which is implied as a part of all projects.

We will not consider ''demonstration' and ''dissemination'' as separate and
unique functions of the program, as has been the case in some other countries,
but will instead view them in the manner in which they are considered in Sweden,

as a part of the responsibility of projects of various different types having

4
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other functions. That is, a part of the basic and applied research responsibility
is the dissemination of results. A part of the development responsibility is the
demonstration and dissemination of resulting products.

We recognize that the functions just described are somewhat'arbitrary and
that many projects encompass several areas. Problem-related projects (applied
research) will frequently be heavily involved in the area of general knowledge
building or may occasionally move into the area of development as a consequence
of the problem-related research activity. However, lack of evidence that dif-
ferent criteria are used for projects of different purposes, either in the
selection or in the subsequent evaluation, leads us to recommend that the functions
of the R & D program in Sweden be made more explicit and that the projects selected
be designated in terms of the way in which they fit that explicit research and de-
velopment policy.

The first matter to be decided is whether the three main functions of the
current research and development program are to be maintained as the priorities of
selection by Byri L4:1 of the National Board of Education. Secondly, the relative
priorities of each of these areas must be determined, perhaps at a level of spe-
cificity that would indicate the percentage of the total budget to be allocated to
each area. For example, we have heard in Sweden the comment that Byr& L4:1 should
not be involved in the area of basic research because other agencies are funding
that activity and, beyond that consideration, the country is too small to afford
such an investment. If this decision were to be made, it ought to be made explicit;
and, if it is not the decision, that too should be made explicit. While this is a
matter for policy determination by those engaged in the educational research and

development enterprise in Sweden, our own opinion is that this is not a reasonable
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direction. Swedish pedagogical researchers currently have an excellent interna-
tional reputation which ought to be maintained. The percentage of the L4:1 budget
to be allocated for the basic research area is, however, a policy question into
which we will not presume to intrude.

The priorities in the research and development program having been determined

and specified, there are different strategies of project selection related to each :}
of the R § D functions. Let us examine, for example, the basic research function.
If the priority is general knowledge building (basic research), then the areas of 3

greatest pay-off are those represented by the main competence of the ten professors

at the University and School of Education institutes. And, if these are the areas

of greatest potential pay-off for investments in basic research, who is better

qualified to state what research problems in those areas are scientifically most

amenable to solution than the professors themselves? Thus, a possible strategy

for the allocation of the basic research funds in the L4 budget is to provide up

to one basic research grant per professor in topic areas of their prime interest.

Such grants ought to be for a clearly stipulated amount and should be, in principle,
long-term continuing grants with a minimum amount of control over mroject content {)
by the National Board of Education. The rationale behind this potential stfategy
recognizes the academic selection system in Sweden and the intense competition for D
professorial positions. While the professor selection system may not be perfect,
nonetheless it is probably as effective as any procedure that might be devised at

the National Board of Education for determining who the best educational researchers

in Sweden are. In order td assure the personal attention of the eminent scholars

for whom this program is intended, professors should be limited, in applying for

basic research grants, to only one topic related to their prime interest, with the
stipulation that they act both as scientific leader and project director for

that project and spend a specified minimum percentage of their time on the project.

6
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In the event that a professor does not desire to participate in the program,
funds unused for basic research purposes might be designated for receipt by
other qualified scientific leaders. Alternatively, a small portion of the basic
research funds might be set aside for allocation by this secondary strategy.
Those at the docent level could compete among themselves fcr these available
basic research funds on the basis of detailed proposals. The conditions re-
lative to long-term funding and minimum NBE control over project content might be
the same, with the same stipulation that the docent be both the scientific leader
and project director.

We have pointed to a potential strategy for contracting for good basic research
work. There are perhaps other strategies that are more appropriate for applied
research or for development. Applied research, as we have defined it, deals with
a particular problem or problem area that is of concern to the National Board of
Education. In some cases, ihe National Board of Education might state the dimen-
sions of the particular problem as clearly as possible and solicit research
proposals from the field.

Alternatively, if the problem is broad (let us say a general problem area),

then it might be appropriate to try new organizational forms for the accomplishment
of the research and development work. For example, Byr8 L4:1 might establish a
""center' to study a particular area with long-term funding appropriate to the im-
portance attached to that problem area. A center might be characterized as a
relatively long-term programmatically related research enterprise involving several
scholars (docent competence). The procedure for selecting the site and staff of a
center might rest upon formal proposals--well-written and fully documented--with

time schedules listing research products, etc. Proposals might be judged on the
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basis of the quality and completeness of the plan, adequacy of the manpower (with
preference to multiple-scholar proposals), and perhaps on the integration of
applied research and development, if this is desired by the National Board of
Education.

Again we would like to point out that these proposals merely represent an
attémpt at indicating one possible strategy that might be employed for each kind

of R § D emphasis (a strategy for development will be recommended in a later

section). What is more important than the specific suggestions made here is the

s amen

recognition that the activities of Byrf L4:1 are of different types and that

their requirements differ so much that it is necessary to make more explicit the

research and development priorities of the Byrf in order to consider in a more

S g e

systematic fashion the specific strategies for achieving each kind of priority.

B. Project Management

T AT

The problems: Some scientific leaders are 'responsible' for a great number

of projects at one time. In some cases they seem to be unaware of the activities

nrp b

of some of their projects. Indeed, there even seems to be a difference of opinion
as to what the 'responsibility" of scientific leaders is. At one institute we
were told by an administrator that ''the scientific leader is not responsible di-
rectly for the project, he is more of a consultant.'" We were told at another in-

stitution that the conception of the scientific leader as legally responsible for

a project is also fallacious--the school rector has the responsibility. These
views do not seem to be synonomous with those held by leaders of the National

Board of Education.

Who does head projects? By and large, projects are managed by young researchers
who hold fil.lic. degrees and are engaged in doctoral study, or by lectors who have

achieved a fil.lic. but are not working towards a higher degree. The latter category

of lectors generally have been relieved of their regular teaching responsibilities

= RJ}:«in order to assume research roles.

Provided by ERIC 8
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Table 1.

R & D Project Leadership

Scientific leader Scientific leader Total number
is project leader not project leader | of projects
Total 13 38 51
Professors 7 25 32
Other scientific
leaders 6 13 19

Source: School Research 1970:10 "Project List: Fiscal Year 1970/71."

The data in Table 1 were obtained by an analysis of the fiscal year 1970/71

projects listed in School Research, 1970:10. In only thirteen of the 51 projects

listed was the scientific leader also the project leader. If one examines only
those projects for which a professor is the listed scientific leader, then the
disparity is even greater: of the 32 such'projects, in only seven is the scientific
1eadéf also the project leader. (This averages out to about_one project per pro-
fessor; which corréSponds‘very cloéely to the strategy for fﬁnding basic research
proposed in an earlier section.) But the more interesting data are_the 25 other
projects which are headed by projectvleaders,other than the»p;qﬁg;spr§,._1t is |
perhaps safe to conclude‘frdm the déta_that}profeSsorS'have thé:pendency‘to act

as 'holding companiés" fof projects they_will not closely‘superﬁise, Further
information thét would be interesting‘;o ekamine in“juxtapdsition‘with the_abq?e,_

but which is not available to the authors, is the number of other projects (other

9_»_'.
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than those supported by NBE) headed by professors at institutes

i .  The addition
of such data might provide even stranger evidence of the indicated tendency

At present, when Byr2 L4:1 funds a project that is to have a project leader

other than a scientific leader it generally does not know what it is going to get
or the quality of that project

The examples that we have seen are mixed and one
can by no means generalize solely from the scientific leader-project leader
correlation.

For example, we saw one project where, even though the scientific

leader was not listed as project leader (he had one other L4:1 project), he was
very actively involved in heading up the project

. The influence of the scholar
was apparent in the daily work of that particular project

. In another example,
the scientific leader had been active at an earlier time but was no longer
|

heavily involved, and under the new leadership of younger researchers the pro-
ject had undergone a 180° shift in its approach '
The question in all of this discussion concerns not so much the quality of

a project at the present time, as the principle that the National Board of Educa-
tion ought to know what it is going to get when it funds a project.
Question:

How do you prejudge the quality of a project? We would maintain
that either one ''bets on the man' or one 'bets on the plan."

If a given professor
is going to do a job and be personally inVolved tﬁefe is usdally no doubt’about
the quality of the work. On the other hand, if the pro;ect is not to be a maJor
commitment of a known scholar, then how can the National Board of Educatlon

decide on proposals that would be led by younger researchers whose reputatlons
have not been established to the same extent7 The cr1ter1a have dlready been
mentioned:

the plan, its completeness how well 1t 1s conceptuallzed, 1ts fea51-
bility and the past work of the prOJect 1eader

10
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C. Personnel and Staffing

In this section we will discuss three major problem area~ and then propose
some strategies related to each. These areas are:

1. Second-level personnel

2. Technical back-up

3. In-service training.

In their earlier report on educational research in Sweden (School Research

1970:13) Passow and Postlewhaite recommended ''that the question of the size and
competence of this 'second level' body of researchers be urgently reconsidered.'
There is, however, great ambiguity as to what Passow § Postlewhaite meant by
the temm ''second level' personnel. Some research institutes have viewed this as a
call for the use of more fil.lic. personnel and lectors in positions of responsi—
bility on research projects. Others consider the term synonymous with technical
personnel. For our part, we view the recommendation as a call for the involvement
of more docent-level staff on projects jointly with other docents or with professors.
Concurrent with the need for more second-level personnel is the notion that
the nature of present research and development activities may frequently require
very large-scale projects. vThe_presentvpattern of having a large number of discrete
projects may not be the most apprqpriatefone-in applied research for properly .
analyzing broad-scale interrelated'data;. Frequently researchers tend to act as.
though the variable(s) in which they are interested appear in splendid isolatiqn{

We believe-thap,mplti?variable”research generally-requires,larger research teams,

~perhaps with each,researcher,especially;ihtereSted;iﬁ;Someﬁphase or-phases,of;thez-

'data.

Technlcal back up act1v1t1es seem to. be Just emerglng in Sweden. If they are-

to operate effectlvely, research organlzatlons need to have avallable programmers,
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key-punch personnel, statistical and measurement consultants, test-item writers,
editors, etc. Frequently such services can only be provided on a multi-project
or institute level. Moreover, there seems to be little communication between
technical staffs at various institutes. As a result, funds may be spent in
developing computer programs that are already available at other research institutes.
The third problem area under this category of personnel and staffing relates
to in-service training. It seems that students associated with research projects
are exposed to only a limited number of professional viewpoints. In many countries
students grow and deveiop by melding the ideas of several scholars with whose views
they have come in contact. By the nature of the professorial system in Sweden,
wherein there is only a single professor at an institute, this is possible only
through the literature.  That is, the student may modify the views of Professor X
at his institute by the distinctions and findings noted in a book by Professor Y.
Another factor militating against the provision of broad exposure to a number of
professional viewpoints in Sweden is the apparent lack of mobility at middle and
lower levels in the system. True, there is some mobility (but perhaps not as much
as one might expect) in positions accepted at the professorial ievel. But below
that level, the tendency is for Ph.D.'s to remain at the institute‘grahting them

the degree, thus perpetuatlng within that 1nst1tute its particular "party line." "

- Due to this imbreeding, fairly 51m11ar views tend to" per51st within each research

1nst1tute."

‘We would 11ke to" offer several comments on the evolv1ng 51tuat10n and make a

few recommendatlons. W1th respect to the parth1pat10n of second 1eve1 personnelfh

»there appears to be a natural market cond1t10n worklng 1n favour of a solutlon.

That is, the supply of, and demand for,vquallfled personnel may already be actlng to

create a natural solutlon of the problem ?“For example we note three phenomena.,
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1. An increase in the number of newly qualified personnel -- we have no
specific data on this but we see evidence at the various research in-
stitutes of many bright new Ph.D. graduates;

2. The current stability in the professorship -- there are now ten and
will soon be twelve professors of education; judging by the ages of
these men there is not likely to be a great deal of turnover in the
next ten to fifteen years;

3. A stabilization in research funding -- indications seem to be that
rate of increase in research and development funding is not as great
as in recent years, lending some greater stability to the enterprise.

As funding stabilizes we would assume that more of the funds available will go
to those docent-level researchers who are now acting both as scientific leader
and project leader, those who are devoting a major portion of their personal time
and experience to a particular project. We would imagine that concurrently the
mmber of projects headed by scientific leaders who bear no responsibility for
Tunning projects will decrease.

The second area of concern mentioned in this section relates to technical
back-up. staffs. The support of technical back-up staff should be encouraged
with preference given to technical staffs that serve multiple projects or an

entire institute. Several possible mechanisms exist for this, including:

1. Providing a specific form of institutional funding from the National
Board of Education for the purpose of support services;

2. Encouraging overlapping and related projects at the same institute
in which certain technical services are to be shared; or

3. Allowing institutes to designate a small percentage of project budgets
for certain shared central services (especially of a technical-support
nature). : , :

“Our preference rests with the second and third of these alternatives. Rela-
tive to the third we would offer a caveat from the United States experience---

beware of “'creeping" overhead costs. Services provided as a part of the central

service Qf’OVéfhead;should_genera11y~not be duplicated,elsewhere_in the budget.

4‘1113'
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Frequently there is a tendency to provide cerctain services out of overhead. How-
ever as the overhead allowance becomes acceptable to the funding agencies, these
services are no longer provided for and require separate budget allocations within
the project itself.

We turn now to the last problem area mentioned above, in-service traininé.
With the creation of technical back-up staffs on a multi-project or institute
basis as mentioned previously, the availability of the personnel of these staffs
should add immeasurably to the in-service training capacity of research institutes.
For example, we were most impressed that one institute had hired a research meth-
odologist (Ph.D.) as a member of their technical back-up staff and that he was con-
ducting an in-service-training program which, although not officially a university
course, was available to students on projects. We also envisage the possibility of
data-processing seminars and computer-programming seminars that might be arranged
on a non-credit basis and directed by computer programmers and other members of
technical back-up staffs.

But, despite these achievements and possibilities, the professors themselves
are the heart of any research training program. Having as an objective irncreasing
the research training competency of research institutes and projects provided by
L4:1, we would propose a regular program of professor visitation and guest lectures

at other universities and schools of education. Such a program should be systema-

tically planned, regularly scheduled, and recognized as a part of the normal

responsibilities of accepting National Board of Education funds. Students need to
be exposed first hand to a variety of views.

D. Project Monitoring and Quality Control.

We have spoken of the concern and interest of the National Board of Education
in seeing that a proper mechanism is created and maintained to provide adequate

sf‘; e
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management and appropriate staff for its projects. A further area of NBE
responsibility is to monitor projects in order to ensure some minimm level of
quality. While some monitoring and quality control is always necessary, its
nature and extent depend upon the type of the project.

Perhaps, at this point digression is necessary to comment on various possible
evaluations (monitoring and quality control activities) that might be engaged in.
The first major kind of evaluation we refer to as ''formative.'' Formative evalua-
tion takes place during the process of the program in order to provide information
assuring that the activity is being conducted properly -- as planned, or in accor-
dance with some rationai system. Two kinds of information are obtained during
the formative evaluation. These Alkin has referred to as implementation and

progress information (Evaluation Comment, 1970, 2(3)) In obtaining the former, the

question is to what extent the program (in this case a research project) has been
implemented in the intended manner. For example, has the research plan described
in the proposal submitted to the National Board of Education been faithfully fol-
lowed? The second kind of formative data, progress information, deals with the
extent to which desired intermediate goals or outcomes have been achieved. 1In a
research project, implementation evaluation entails examination of the procedures
or conduct of the project and progress evaluation involves examination of the
intermediate results or findings of the project.

The second major type of evaluation is ''summative' evaluation. One purpose
of summative evaluation is to facilitate the decision as to whether or not to
adopt or approve the results of the activity. These results might be approved .
for incorporation. into future instructional developmént or as a part of the cur;
riculum plan of the_National»Board of Education. 'A second reason.forvsummative :
evaluation might be to determine Jhethér continﬁing study of the area is necessary

and appropriate.

15
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The appropriateness of conducting either formative or summative evaluation,
or both, is dependent upon the research and developmei:. strategy. That is,
"applied research' based on the "plan" Strategy requires formative evaluation,
especially for implementation information, as well as summative evaluation. On
the other hand, basic research activity based upon ''the man'" strategy may very
likely require only summative evaluation, in order to determine the quality of D
the project and the performance of the man as a basis for future funding decisions.
The recommendations for improving project monitoring and quality control {}
depend entirely upon the research and development priorities adopted by Byri L4:1
and the strategies selected for achieving those priorities. Formative evaluation
by the L4:1 staff is required to the extent that the funding is for applied research
or development and to the extent that it is based upon a plan.
A somewhat more difficult problem relates to potential procedures for reviewing
and evaluating basic research activities. In many instances these projects are not
particularly amenable to formative evaluation. They do, however, require some kind
of summative evaluation activity. We would propose that each research report
emanating from a project be considered a document suitable for summative evaluation. () :
Yet the problem of evaluating in a»thofough, systematic fashion every research
repoff of each basic research project seems to be almost insurmoﬁntable. Never- -{)
theless, this point, we are reminded of a concern noted eaﬁiiér for the provision
of better opportunities for in-service training of the junior researchers on
projects. Thus we propose as a possibility that each researchvréPOrt-emanating
from a project be submitted by :the National Board of Education‘fbr~aﬁdnym0us-! :
review by several junior researchers (filnlic.¥degree) at research’institutés in
Sweden. The reports.might. either be:sent directly to the jUnioffréséarchersﬁknown

L R P I
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to be engaged in similar or related activities or to professors at several insti-
tutes each of whom would select a junior researcher to do the review. In some
respects this procedure is similar to a ''first opponent" analysis and critique of
a dissertation.

The proposed procedure has several potential values. In the first place;
junior researchers throughout the country would be given a broader exposure to the
views of other professors and a first-hand opportunity to examine their wofks
critically. Secondly, when it is deemed appropriate by the National Board of
Education, the information provided by junior researchers could provide a basis
for comments and discussions with scientific leaders. Finally, consistent and
recurring criticisms made by different junior researchers on several reseatch.ref.
ports from the same project could be weighty evidence for serious discussioﬁS'
about major modifications of basic research projects. -

E. Coordination of Projects

This section deals with the problem of developing interrelationships between
similar projects. When vast amounts of money are spent on many activities which
are quite similar,‘there is a need to develop interrelationships. This need
appears to exist in the case of several research prqjects in Sweden. '

We see increasing evidence that the National ﬁoard of.Education; through Byri
L4:1, has been paying considerable attention to project coordination. ~ For this
fine work, project offlcers at L4: 1 in partlcular, are to ‘be lauded. But;despite
the considerable progress in this d1men51on, there is: st111 a: 51gn1f1cant need for

better data usage. There are a number of 1arge -scale’ data co]1ect10n prOJects

currently under way, and many 1ong1tud1na1 stud1es.‘ Data from these pro;ects are

frequently underanalyzed. Often the 1nvest1gators are 1nterested 1n only a. certa1n~:'

set of questions, whereas W1th sllght mod1f1cat10ns or rev151ons the data could

: ijrdu
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very possibly be used for other research purposes. Such coordination between
the data collection and analysis activities of various projects offers the
potential for considerable savings not only in money and researcher's time, but
also in the time spent by test takers and respondents to questionnaires.

There are several possible recommendations that we might make at this point.
On the one hand, Byrf L4:1 might experiment with the possibility of funding joint
data collection for related projects or for projects which seem to have the same
or similar data needs. Thus, funding might be provided to two investigators with
a portion of the funding retained for joint use in data collection.

We discussed earlier the possioility of funding multi-investigator projects
at the same institution, when the individuals are studying different but related
questions and relying heavily on much the same data. We believe this to be
another feasible way of promoting coordination between projects through their
national funding. The purpose of this recommendation is to reduce the isolation
of indifddgal projects in order to create more meaningful research results. That
is, the major motive is to encourage a sense of interrelatedness in research by
promoting the development of coordihated projects not only at the same iostitution

but also among institutes throughout Sweden.

F. Dissemination
" ".The -dissemination of research and development findings bears*an'important
relationship both to educat10nal pollcy at the nat10na1 level and to. the work of

the 1nd1v1dua1 teacher.ﬁ Research and development f1nd1ngs shoald bear a close

re1at10nsh1p to, and have 1nf1uence upon, . the educat10na1 dec151ons of other opera-
‘tional bureaus of the Nat10na1 Board of Educatlon.g Also,,research f1nd1ngs and

,~development products must be made ava11ab1e 1n usable- fonm, to those who are

ct1ve1y engaged in- the teach1ng enterprlse.trquraf:ff,a;;w“ﬁu fﬂrf,ﬁh

e ’.,:: 18 ‘,
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We suppose that the prime audience for basic research is comprised of other
scholars in the field and that the major research journals serve as the prime
mechanisms for dissemihating such research. Since Swedish educational researchers
are well-known internationally, they have apparently been doing an excellent job
of disseminating basic research findings. Applled research findings are also in
part disseminated through the same mechanism. Additional means of communication
are available, however, scme of which are used, and they should be noted. We feel,

for example, that the &chool Research Newsleiter is extremely effective. It

communicates in a fine way to researchers at other institutes the projects under

‘way at Byrf L4:1. Unfortunately, one only reads aboutjprojects in progress. Pro-

jects seem only to begin or be in progress; they never seem to end. 1In part this
is a function of the process of providing continuing funds for research: at the.
completion of a specific research project, the scientific leader is usually writing

up his - next project for the School Research Newsletter.

It is understandable that scientific leaders do not view the readers of the
Newsletter as a particularly prestigious audience for the dissemination of}their
findings, aﬁd that they would prefer to discuss current projects rather than com-
pleted activities. In this regard we woold propose that a separate series'be
established,by Byré“L4:1-to'preseht;Summaries of the results and findings of ,
every study sponsored by the‘NationallBoard of‘Edocation.' This ser1es, perhaps;

called School Research Abstracts, should be 51ven wide- scale dlssemlnatlon tos.

L

research institutes in Sweden, as well as to other countr1es with cop1es of the

actual research reports made available at the 11brar1es of all. 1nst1tutes in h_:ﬁ

'Sweden; we feel. that thlS recommendatlon would be relat1ve1y 1nexpen51ve to im-

plement, yet prov1de a worthwh11e dev1ce for. 1mprov1ng communlcatlon of research

f1nd1ngs

o1
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Dissemination related to the development area presents quite dlfferent prob—
lems. It appears that 1nstructlonal materials developed under grants from L4:1
are at present readily acceptable to the main agents for dissemination (book pub-
lishers). Thus, there does not appear to be any difficulty w1th respect to the
dissemination of spec1f1c marketable products. However, when the product in
development (or even in applied research) is not a marketable ent1ty, then the
dissemination problem is of quite another magnitude. This was discussed by
Passow in 1968 when he suggested an examination of AERA's ser1es, "What Research
Says to The Teacher.” We have no partlcular recommendatlons in thls regard be—
yond those act1v1t1es currently under way | | | |

Many of the suggestlons presented in this paper are not or1g1naL Some‘
suggestlons were inspired by o ther publlcatlons others are a consequence of
k comments made in dlscu551ons. For example we would subscr1be heartlly to a
comnent made by Dr. Sixten Marklund in whlch he noted that ‘one area 1n which
Byrf L4 would like to extend its activities is in the developmentﬂof research
surmaries and Fesearch syntheses of.special topics‘based(upon the work perfonmed
by”various projects within Sweden. The notlon of hav1ng research syntheses per—
formed at the natlonal level and w1dely dlssemlnated, present1ng a p1cture of |

the state’ of the art w1th respect to a partlcular area, seems to Us to be an

extremely f1ne one. It would however, requlre some mall addltlon of personnel

g

to Byré‘L4.

III. Further Comments on Research

i The educatlonal reSearch work currently be1ng undertaken 1n Sweden seems

generally to be of h1gh quallty The problems that have been attacked appear

to be- relevant .and -in general the procedures and methodology are at the de51red f:v

i
£
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level of sophistication. One can find cases where the methodology employed has
not been sufficiently rigorous to obtain the kinds of results anticipated. One -
can find instances in which the measures used have not been chosen with sufficient
care to. represent adequately the exact objective or dimension stipulated in the
proposal. But these problems are found in all countries--in allAreSearch
programs--and it is appropriate to say that the quality of the research conducted
in Sweden is predominantly hlgh. ' ‘ .
However, one domain where def1c1enc1es can not be dlsmlssed as "mlnor" and
where in our est1mat1on there is a problem that requlres correct1on is the
conceptual ground11g and theoret1cal framework of research prOJects.m 'In part
: th1s problem may stem from the ease of broad scale aata collect1on i Sweden by
v1rtue of a centrallzed data system at ‘the nat1onal level In part, 1t may stem
from a long trad1t1on in Swed1sh research of ut1l1z1ng broad scale data analy51s
‘and long1tud1nal stud1es. Perhaps the 1ncreased ava11ab111ty of research funds
A1n the past few years has made it poss1ble to do "exploratory research" w1thout
adequately develop1ng the conceptual framework for the research that w1ll be -

umdertaken.

Sure hypotheses should often be mod1f1ed on the ba51s of 1n51ghts from data.,
Certa1nly theorems W1lJ be rev1sed drast1cally as a consequence of the data col-
f i
lect1on and analys1s. But ma551ve correlat1onal f1sh1ng tr1ps are no subst1tute

for the k1nd of th1nk1ng, conceptuallzatlon and hypothe51s generat1on that neces—

sarlly must precede data collectlonfand analy51s. ﬁ ,;w(,
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It is conceivable that the authors have misunderstood the intentions of some
projects and have not understood adequately the theoretical grounding of these and
other projects. But, we urge the National Board of Education to review the
conceptual frameworks of continuing projects and to examine more fully whether the

conceptual framework has been adequately established prior to funding- future

research projects.

IV. Further Comments on Development

There are several different kinds of developmentvactivitfes that might be
engaged in. On the one hand, attention m1ght be focused upon curr1culum devel—
opment in which the pr1or1t1es relate to establ1sh1ng the 1ntended outcomes or
desired ends of instruction. We view the process of currlculum development as
a multi-level activity starting from the statement of broad curr1cular obJect1ves
emanating from national goals and term1nat1ng at more h1ghly spec1f1c levels. The

second kind of development act1v1ty may be referred to as 1nstruct1onal development

Instructional development may have as its concern e1ther the developmcnt of 1n—
structional products (such as books mater1als, sequences, etc.) or the develop-
ment of specific instructional systems By 1nstruct1onal systems we refer to a
complete 1nstruct10nal plan, 1nclud1ng spec1f1ed 1nstruct1onal products chosen
on the basis of the l1kel1hood that in comb1nat10n and/or sequence they would”.J
achieve curriculum obJect1ves, g1ven a un1que set of frame factors.ﬂvs ‘

Are development act1v1t1es the funct1on of Byr& L4 l? We are not 1n a
position to make that spec1f1c Judgment However,vour observat1ons have con;
v1nced us that there is a cons1derable need for systemat1c development work
in Sweden. 0bv1ously, development work in both curr1culum and 1nstruct1on 1sml :
taking place within the branches of UA But the JOb 1s too great and the

manpower ne1ther suff1c1ent nor appropr1ate for the task The curr1culum o

+H

.

O
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development work that has taken place thus far, while of high quality, is by and
large not at the level of specificityvrequired for instructional product develop-
ment. Thus, one finds, for example, in a project in Byrd L4:2 and in various of
the L4:1 projects that a redefinition and further refinement of curriculum objec-
tives take place in order to perform the instructional product development.

We have found several excellent examples of instructional product develop-
ment prOJects Some of the best materials on the market or about to be placed
on the market in the next year or two have started out as L4 1 prOJects | This
is to the cred1t of the L4:1 prOJects we bel1eve that it has taken cons1dera--'d
ble 1mag1nat10n (perhaps even some res1stance to the prevalent preference among
the research establ1shment) to support th1s development work. o

But there are problemsI First, there is a tendency to’ regard most favorably
those development pr03ects wh1ch look like research prOJects That 1s, the
questions most frequently asked are: Was an experlmental des1gn used 1n test1ng7
Was a control group ‘used? How soph1st1cated was the stat1st1cal analys1s7 In
part th1s problem of ask1ng research quest1ons about development prOJects ‘seems
to stem from the fact that there is apparently no clear d1fferent1at1on between

prOJects in terms of the1r funct1ons Th1s was alluded to earl1er when we d1s-:‘

-cussed the need for Spec1fy1ng funct1ons and pr1or1t1es of the researCh and devel—
opment act1v1t1es of Byr& L4 l Pro;ects are v1ewed as prOJects they are not

: presently v1ewed as be1ng of d1fferent types hav1ng d1fferent k1nds of ob3ect1ves,

and therefore 1nvolv1ng work to be done in d1fferent Ways and to be JUdged d1f- 5

ferently The enterpr1se of product development and evaluat1on is un1que -- 1t -

set of tools

Some of the quest1ons asked dur1ng the development phase are as follows
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What are the objectives to be achieved?

What procedures have been used in the past to achieve these objectives?

Under what sets of frame factors have various of these procedures been

found to be successful in achieving the objectives?

What have been their various strengths and weaknesses?

What does research tell us about appropriate strategies that might be

used for these kinds of objectives?

What does research tell us about appropriate instructional strategies

that might be used for this discipline?
What is known about the ‘discipline 1tself in temms of the structure of
-1ts knowledge?

Various evaluation activities are appropriate in considering a development
project. Formative evaluation takes place during the course of the development
It deals W1th a con51deration of the problems encountered in 1mplement1ng the
materials. Another con51deration w1th1n formative evaluation of development
activity is the examination of the extent to which 1nter1m or short term.obJec-
tives have been achieved u51ng The materials. One purpose of formative evalua-
tion is to prov1de feedback to the product developers in order to allow them to
make modifications of the materials based upon actua1 deficiencies.

A second kind of evaluation act1v1ty we referred to as summative evaluation.

The concern of summative evaluation in product development 1s the extent to which

a product achieves the obJectives stipulated given various different sets of frame

various frame factors. The 1nvest1gator 1s concerned‘w1th answering the questions.

Under what conditions Wlll this product work? For which obJectives? ‘At what level

of achievement? For what sets of frame factors? 5 | " |
Comparative evaluation (so called experimental and control group research)

1s another endeavor —; 1t 1s not necessarily a part of product development and

E)

’evaluation.w If there 1s another product which has prec1sely the same sets of

obJectives as- the product under development or which has a suff1c1ently large

factors ' That is, an attempt is’ made to 1nd1cate as. fully as p0551ble the spec1f1—.

cations of the products in regard to ach1ev1ng the obJectives w1th1n the bounds of

D
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set of overlapping objectives, it may be worthwhile to do a comparative evalua-
tion in which overlapping and unique objectives are specifically designated.

To specify the unique functions and priorities of research and development
in Sweden has implications far beyond those related to .the selection of projects.
For if, as appears. to be the case, the lack of specification causes all projects

to be judged on the same set of standards or by the same kinds of criteria, we

view the situation as a particularly restrictive deficiency in the system..

One further, related problem has to do with the competition among docents
for professorships. There seems to be little payoff for doing development work

in terms of achieving professor positions. For example, we have seen instances-

~ vhere qualified Scientific leaders who have been engaged in*development have ..

been encouraged.by their colleagues to do something more sophisticated (of.

greater statistical complex1ty) if they aspire to .achieving. a professorship

Often, what scientific leaders engaged 1n,development are,doing_seems,to be

perfectly appropriate‘to the objectives;of!their projects. To seek ”academic‘
research,respectabilityﬂ_on development‘projects is surely to.destroy the
projects. - |

-On the other hand development 1s not .an act1v1ty that can be effectively
superv1sed by poorly qualified researchers.n Development demands the competence of
qua11f1ed sc1ent1f1c 1eaders who have a: fundamental academic groundlng -= docent

competence. But the present rewards system runs counter to the need One:“‘

-p0551ble external reward ‘1s financlal but we are led to believe that current

ithinking in Sweden 1s that 1nd1v1duals should not ach1eve financlal ga1n as aoh-‘

.Consequence Of a nationally SUPPOTted development:act1v1tY o




G

_be1ng documented by ev1dence,*

-of the system,; e would of courSe have been ob11gated to prov1de spec1f1c substan-

-t1at10n for each conr1u51on
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headed by individuals with permanent associate professor positions. We believe

individuals will be encouraged to engage in development work when they recognize
that there are professorial positions of permanence available for this line of
activity. Since these positions should not be considered as stepping stones to

the research professorships, we would specify that Ph.D. (docent) competence be

. . . s . . . . i,
a basic prerequisite for the positions, but that major judgment between candidates ~
be based upon demonstrated competence in development and evaluation activities and

not on research competence. = IR O

We are aware that there has been discussion'in Sweden relative to various
research needs in special areas and that'suggestions’have been made and negated
relative to having professorshipsprelatedhto'speCific topics. We recognize that
the above proposalﬁrecommending the‘creation‘of an associate professorship for
development mabee'criticized as running cOunter to the present policy'of not
stipuiating the‘subjeCt matter7of“chairs. But we would disagree with this cri-
ticism, because the basis tor‘the propOsed'pOSition,is not the'subject matter to
be con51dered but rather the nature ‘of the R § D pr10r1ty to be attacked Indeed,
using the present criteria one mlght accurately state that there are now 12

profes zshlps of" educat10na1 research 1n Sweden and all that ‘we suggest is the

‘addition of several assoc1ate professorshlps of educat10na1 development B ()

V.. Final Comment

iy L

Slnce Spec1f1c sources of 1nformat10n and obServed 1ns*ances are not 1dent1-"

_fled the generallzatlons 1n thlS report are adm1tted1y open to the charge of not

Had e been enga ed n conf1dent1a111nvest1gat10n

;But -on the’ contrary, we: undertook»our observatlons,

{
i
i
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conversations, and inquiries with the understanding or our part, and with assur-
ances to our gracious hosts and esteemed colleagues throughout Sweden, that we
were not engaged in an investigation, but rather in a sincere effort to learn,
exchange views, and form impressions which might give rise to some helpful sug-
gestions. :The informed reader will obviously reject any suggestions pertaining
to conclusions which are apparently based on misinterpretations or limited ob-
servation.
Some of the shortcomings which we note are equally to be found in our own
@ | country, and we believe that some of our recommendations are equally applicable
there. But the fact that such shortcomings go uncorrected in the U.S. does not
mean that the recommendations are not valid for Sweden. By the same tokeu, the
fact that something is done in the U‘S .does not mean‘that it‘should bo dome in
Sweden. Indeed, due to a number of factors, Sweden is in an excellent 9051t10n
to make refinements 1n its educatlonal R&D system which will make it a model
for the rest of the world We hope_that in the refinement process some of our

Suggestions'will prove helpful, and we -conclude by summarizing them here:

o - 1. bxpllcate pr10r1t1es for basic and applled research and development
"2, Fund all professors and some docents for ba51c research of greatest

1nterest to them.

C;) " 3. Establish centers or coord1nated nultl 1nvest1gator orOJects for
apleed research on broad problem areas.
4, Strengthen technlcal support by shar1ng serV1ces.:d‘:w
‘. Schedule 1nter v151tatlon program for 1nst1tute professors.

. Carry out s stematlc "formatlve" Or rogress evaluatlon of prOJects.b ;
. 24 P -

’l.TpInltlate afSchool Research Abstracts ser1es.vl;”wf‘f Ly

5
6
3‘7‘7 Involve Junlo‘;researchers 1n anonymous rev1ew of research reports.‘
o .
9

. .QTIn51st on exp11c1t_conceptual frameworks for prOJectsL

"'szlO.}-Set up some:development centers headed by permanent assoclate pr

;’-iffessors of;development g
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‘The relatlon between current proaects and prOJects planned to commence

'refer to Skr. 1°000..

School Research: Budget Proposals by the Board of Education for 1972/73

Expenditure during the budget year 1972/73 on research commissioned
by the National Board of Education from the various school research
institutes is expected to amount to Skr. 14.97 million (an increase
of Skr. 3.6 in relation to the allocation for 1971/72). This amount is

.less than was calculated by the Board for similar purposes in their

budget estimates last year.

The new projects prcpcsed for11972/73, like those of the past few years

»generally,_are predominantly concerned with handicapped’andylow per-

formance categories, pre-school age groupsy adult_educaticn,'personal
develcpment and more direct measures of-support for‘curricular deuel-
opment. Certain of these new prcaects will be concerneu w1th mode’s _
for the teachlng of 1mm1grant children, self—awareness in ‘slow learners,
school affalrs in thlnly populated areas, study options. and courses

of atudy in munlclpal adnlt. education, the develcpment~of‘egalltarlan

attitudes during school age and studies in curricular-theory.

durlng 1972/73 1s shown in the followlng tWo tables. The flgures'
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Programme Current . New Total exc Total incl
projects projects for salary salary costs
costs
Aims 810 330 1 140 1 300
Pupils 1 405 954 2 359 2 770
School organization .
and environment T 295 270 1 565 1 840
Teaching 1 226 1 160 2 386 2 850
Teachers and other '
school personnel 475 - 475 ‘ 550
Teaching materials . 1 480 - 1 480 1 700
Individual evaluation" 550 190 . 740 - . 870
System evaluation ' 735 100 835 965
Research production 1 650 130 ‘ -1 780 2 125
Total . 9 626 3 134 12 760 .4 970
‘Level or educational sector -~ Current - New = Total exc for )
Coe ' o ’ projects ‘projectsi salary costs
No specific 1eve1 oresecfer"‘ 2375 130 . "2*505:
Handicapped or low per- = ' 'E I
formers . . 1ot6e . 325 : 1 341
Pre-school, 410 - . .7 160 B . 570
Several levels. and: sectors - 200 C "194 “ S 294
Comprehensiveeschoolv oo j(2”63o S ,1.610v o 4 240
Upper-secondary‘school, o L ’ o
. general education 755 90 _ 845
_ Vocatlonal educatlon , 295 v ”200 oL L 495
) Adult educatlon, folx hlgh "“\I ‘ - L:.; v - L
. school ° ; 400 0 ;1_e425::ege o 825
Teacher training 1595 . 100 . . 1695 .
Tetal o 96 zam 12760

ePlannlng of new research ard development progects Wlll to an 1ncreas1ng
n_eextent be 1ntegrated W1th preparatlons for the compllatlon of a’fdevel_.j e

) 'opment plan for the school s stem..

The Board',
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studies conducted by the PLANS (planning systems for the school sysiem)

working committee may come to play an important part in this context.

The Board are progressively developing forms of regular contact between
research activities and users of research and development results in
the school system, including the various units of the Board itself.
Work has begun at the Board on alternative means of achieving a wider
distribution of research and develcpment' results which are of interest
to school persomnel at different levels. The Board's participation in
the experimental documentation activities’now in progress at the

State Library of Psychology and Education may prove to be a source

of new ideas in this respect.

The research commissioned bvvthe Board has been closely associated'
with institutes ccncerned with the training of teachers. This procedure
has been a usefui one\and it has also influenced’the view taken by the |
Board of the organlzatlon of teacher tralnlng research and development
not based on tralnlng establishments which have access to educatlonal '
research 1nst1tutes. Further conslderatlon will be given by the

‘Board to means of establlshlng links with teacher training research
outside the six localities with institutes of educational research.

As has been mentioned on a previous occasion, the same.will apply to
the co-ordinafion-of municipal development work and research commissioned
by the Board. o

The following table shows the development of the Research and Devel~"

opment appropllatlon.

1970/71  Expenditure , 8 603 000 _
1971/72  Appropriation 9 760 000 inc ~salary costs 11 380 000

1972/75 Estimate = 12 760°00C " " " . 14970 000

‘ General survey othhe deveicpment'of'ccmﬁissicned”research

Durlng 1970/71 there were 56 research and development proaects 1n

'“-progress at varlous 1nst1tutes of the behav1oura1 sc1ences,'above a11
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at the educational research institutes of universities and schools

of education.

Most of these projects are a matter of several years' work, ‘as can’
be seen from the tables below, which specify first the initial year
and estimated year of conclusion‘of projects in progress in'1971/72,
then the estimated number of years taken by,projecfs in prégréss

in 1971/72 and finally the estimated time required for the completion
. of projects in progress in 1971/72. |

Initial year and estimated final year of proaects in progress in

1971/72
- Bstimated Initial year ’ . ;
final year 1963 1964 1965 1966 1967 1968 1969 1970 1971 _Total
1974 DR PR T REEE
e 31 o 2 5 3 31 g
1972 . ... 2 .1 1 2 4 5 16
1971 | o 2 o
Total. 2 6 2 0 4 10 6 17 10 57

3

Estlmated total duratlon of progects in progress in 1971/72

kYears  ,FNo

B S o B CHC S TS SR NI . @
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Estimated time required for the completion of projects in progress
in 1971/72

Years No
19
17
11
8
2

oA W N

Total 57

A total of eleven institutes of the behavioural sciences are at
present (1971/72) engaged on research commissioned by the Board.
Altogether 57 projects are involved and Skxr 8 260xOOO‘(excluding’:ﬁ
salary costs) are éllqcated to institutes of psychology and educa-

tional research.

Project groups and institutions 1971/72

Locality Establishment Institution No.of ~  ~ Allocation (excl
S ‘ ST "projects  salary costs)
8k 1 000

Malms-Lund School of Bduca- Educational 14 = 2 592
‘ v tion ... | reSearch:v-ly » o
.‘Universitj "o ‘ BN 2‘: . Wn.> ”261 f 
"o o Sbciqlogy_ - R i
o ST 16 ¢ .. 2853

Gothenburg - School of Ede " B4 research. =6 f  1: 094w 
Total 2 e

Stockholm  School of Ed Bd research. 6 .. . 1080 . .

... University. "

o

. Psychology .

. Pedagogical . . . ..
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Locality Establishment Institute ~ No of Allocation (excl .
projects salary costs)
Skr 1 000
Linkdping School of Ed Ed research 3 540
5 540
Uppsala School of Ed Ed research 5 940
University 1 150
6 1 090
Umed School of E4 . Bd research 6 387
' ' + University ' 6 387
Non-institutional projects = . o 6 468 i
S o v _ o 6o 468 -
Total . - . .. . ... . . 57 - ...8-260:
Mlscellaneous B P S S SR C S ff. L ':_1 500;&
Grand total o ' i 9760

The'aimsiof commissioned researchfincludeﬂthe folloﬁingﬂ‘”lv

’:_;v :“_to acquire further knowledge of the teachlng process, pupll
‘fl»wﬂﬁ—development, teachlng, materlals ete

. ‘“to develop methods for analysing the aiums, organization and
achievements of school : ' : N

. to produce prototypes, ebg aims'documents,,evaluation instruments
~and teachlng materials B T el O

“;~~-=~to ‘improve resources of competent research personnel and to
E ‘enhance 1nst1tutlonal research and development resources:

.. » to. develop contacts and dissemlnate 1nformatlon regardlng the f
L »results of research and development work '

f??The results of research and development are publlshed 1n the form of : .l_:

- tion available resourcés
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Financial survey

To provide a better overall view, research is divided into pro-
grammes relating to the documents which generally occur in the
planning of education and teaching as regards either a complete

system or = brief series of lessons.

Bach individual programme can be divided up according to groups
of pupils, school levels and educational sectors, e g handicapped
pupils, the upper level of comprehensive school or vocational

education.

The following table shows the distribution of expenditure (not
including salary costs) under item 1 of the Research and Devel-
opment allocation: school research, as divided in the programme
for 1970/71, the estimated distribution of expenditure for
1971/72 and estimates for 1972/73.

Programme Expendi ture Allocation Estimate
1970/71 1971/72 1972/73
Aims 1 063 966 1 140
Pupils 780 1 058 2 359
School organization
and environment 765 1 169 1 565
Teaching 1 860 1 414 2 386
Teachers and other
school personnel 400 465 475
Teaching materials 1 750 1 713 1 480
Individual evaluation 630 805 740
System evaluation 305 655 835
Research production 1 050 1 515 1 1780

Total 8 603 9 760 12 760
t“\
The entire difference between 1971/72 and 1972/7%, i e Skr

3 million (excl salary costs) is expected to go to new projects.
Skr 9.6 million are required for the completion in 1972/73 of
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projects already in progress in 1971/72 (excluding éalary costs). é
Nineteen new projects are planned. These are divided between i
the following sectors:
. Handicapped and low performers 4 é
a Adult education 3 ;
. Pre-school stage 1 i
% . Vocational educatioen 2
i . Models and aids for curriculér development 9. . ' {D_
i
%
:
Q . -



