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PREFACE

This report is one of 20 planning documents undertaken in .June of
1972 as part of the State Board of Education's continuing a;;ivities in
y
the planning and coordination of postsecondary education in Michigan.
In recent years, the entire postsecondary structure has been sub=-

jected to increased questioning of its proper role and functioning by

students, their parents, legislators and the general public. Much effort

of the "product,'" that is, the educational process. Quantitative criteria
have been developed, in terms of credit hours generated, hours taught,
and degrees granted, but little has been dome to examine the question of
quality in the educational process.

Tn structuring this paper, it was determined that the best source
for such information was with those who were ultimately responsible for
educational quality, that is, the faculty of the institutions of higher
learning. Accordingly, in response to invitation by the Department of
Education, three noted and respected members of the faculty of the
University of Michigan, Professors Wilfred Kaplan, Frank Whitehouse, M.D.,
and Brymer Williams prepared the intitial draft of this paper. Their time,
efforts, and professional expertise are gratefully acknowledged.

From the basic EfameWérk developed by the faculty group, a series
of six recommendations are suggested, including examination of applicability
of the State Board of Education's six step accountability model, expanded

use of institutional role statements, use of regional and specialized




accrediting agencies, student survey and follow-up studies, institutional
sel f=evaluation, and experimentation with standardized tests. These
recommendations are presented for the careful consideration éf the
Executive Office, the Legislature, the higher education community, and
all others interested in and concerned about the quality of our educa-

tional institutions, and the future of higher education in Michigan.

JOHN W. PORTER
Superintendent of
Public Instruction
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PART I

INTRODUCTION

a). Quality Control DfﬁMi;higgniEgstsgzondaryrEdu;aticg.

The State of Michigan davétgs a substantial portion of its annual
appropriations to the support of postsecondary education in the state.
In particular, the state maintains thirteen baccalaureate institutions

an¢ 29 community colleges. It is essential that the state and its

o

citizens be well informed as to the quality of the educational program
they arc supporting. And maintenance and enhancement of the quality of
higher education have long been recognized as vital to the well-being

of the state. Recent problems of conservation of resources and protection

[

of the enviroument, as well as the increasing sophistication of modern
life in all aspects, place high demands on college graduates for skill,

knowledge and breadth of understanding in a great variety of areas.

b). Relationship to Goals Established.

In assessing the quality of the educational program, it is
escential that ome compare what is being achieved and how well it is
being achieved with the goals which have been set.

Such goals for the state as a whole have been formulated in the
State Plan for Higher Education in Michigan (1970). These cover a broad
spectrum of concerns; affecting all types of institutions. For same of
the goals, such as-the training of adequate numbers of specialists in
various occupations, it is fairly easy to determine hcw well the state
is meeting its objective., However, for many other goals, such as those

reiating to the quality of training of specialists and the quality of

Q ge
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education of college graduates and the availability of higher education
to all those able to benefit from it, success is much more difficult to

evaluate,

o
fa

Furthermore, for a comprehensive view of the state's activities
higher education, one must also consider the goals of the individual
institutions. Some progress has been made in formulating these as

detailed in the report, Implementation of Continucus Planning and

Coordination of Postsecondary Education (Michigan Department of

Education), but further work is needed both to bring them up to date and
to coordinate them as a group as part of the state's overall goals. For
any assessment of the quality of an institution's performance, it is

essential that the institution's present goals be clearly understood.
! g 3

c.) Relationship to Planning Process. .

Any cvaluation of what an insti.ution of higher education is now
doing in relationship to its own and the state's goals must be con-~
sidered a part of an overall plannigg process. In determining that an
institution is training too many specialists of one kind and too few of
another and should Eharéfore ghift emphasis from one program to ancther,
one is making a basic planning decision about the nature of that
institution, Similarly a decision that an institution has need for
more or less highly trained faculty in certain areas is a planning
decision.

To be most effective such planning should involve all concerned.

In particular, faculty advice should be sought on the goals and needs
of particular institutions., Many faculty committees have as their main
concern the review and evaluation of curren® programs, and such committees

can assist in the planning.

O
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d). Education and Training for a Career.

In evaluating a system of higher education it is essential to keep
in mind that for each individual student his program of study may be

occupation, or may be solely intended as

]

purely aimed at a specifi
Yeeneral" or "liberal" education, to improve his ability to function in
society., The program may also be a mixture of these two aspects, not
alwavs easy to separate., Furthermore, training aimed at one specific
career may also serve for other careers: for example, many trained as
lawyera enter government service. It igs important to have a-clear
understanding of how each program is functioning at a given time before
detemining the extent to which it is meeting needs in specific categories.
A related concern is the extent to which students are being edu-
cated for careers in Michigan. Here again there is great variability
and current data is needed to give a clear understanding of what is

happening in each field.

10
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PART 1II

PRESENT PROCEDURES FOR MEASURING AND MAINTAINING QUALITY

a). Freparation of Governor's Budget.

In preparing its annual proposed budget, the Governor's Budget
Office has made certain reviews of imstifutional programs and future
plans, with certain conclusions reached as to quality. These conclusions
are generally not explicitly stated but are reflected in the budget itself,
In the past few years, the process has been greatly expanded in the form
of PBES CPfagrsm Budget Evaluation System). For this much data has been
collected about institutions, ﬁheif hresent programs, enrollments, staff
and facilities, and about projections of programs and needs for five
years in the future. In theory, all this data should be treated
systematically in order to obtain quantitative answers regarding how
well the institutions are meeting their stated objectives and regarding
how well these objectives are related to needs of the state, However,
the complexity of postsecondary education, the immense variety of programs

e

and the great difficulty in defining suitable ''impact measures' of the

ptesenﬁ educational processes has led to considerable difficulty in

reaching significant conclusions from the data. The budget has in fact

bLeen based on a minimum amount of data (mainly expacted enrollments in

_programs at various levels) and on qualitative evaluation of the need

and desirability of funding for particular programs at each institution.

b). State Boc-d of Education Evaluation of New Programs.

The present Coustitution of Michigan assigns to the State Board of
Education responsibility for planning and coordination of highar education,

but reserves to the baccalaureate institutions control over expenditure

11
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of Tunds. The Board has interpreted its responsibility to iﬁcluda
review of all proposals for major new programs, such as advanced degree
programs. There is som: question as to whether Board approval is re-
quired before the Legislature can fund such programs, aund thié question
may be resolved by a lawsuit presently before the Supreme Court of
Michigan.

Tn any case, the Board has in a number of cases evaluated particular

program proposals, ana its advice has been transmitted to the Legislature
with significant influence on final action. The evaluations have been
carried ont by teams of experts recruited for the individual cases, in
some cases including professionals from outside the state.

Although the Board has reached its conclusions on the basis of
such expertise, it has been hampered in that the avaluations were only
for individual programs among the vast array of programs offered in the
state: and that no overall evaluation of ﬁr@grams or institutions was

available as background for proper assessment of the individual programs,.

¢). Legislature's Review 0

=ty

Programs.

ir developing its annua! appropriations for higher education, the
LagisiQEUfe has relied on the Governor's budget, advice of the State
Board of Education and on its own analysis of institutional programs and
needs. The latter has been based on data requested by the Legislature
from the institutions, an analysis‘cf this data and of institutional
operations by staff of the House and Senate Fiscal Agencies, and on hearings
bafore Legislative committees.

The Legislative evaluations have of necessity been focused mainly
on immediate nceds and fiscal realities. What is éeedad is a broad view

of higher education in the state, its achievements, goals and anticipated

12




needs in years to come. Changing personnel in the Legislature and on
its staff and shifting political influences have also hampered the
process. Furthermore, assessment of particular educational needs has

often required expertise in specialized areas not available to the

Legislature when needed.

d). Accreditation.

Two types of accreditation are generally recognized by institutions

and agencies today: institutional accreditation, which is carried out by

the state of Michigan), and specialized or program accreditation, which

focuses on the quality of individual academic programs.

Institutional accreditation is a nongovermmental, voluntary meéns
for institutions to set the characteristics, the qualities, and thel
manner by which those institutions seeking and holding membership are
judged. By providing a means of assessment whigﬂ encéurageé inétitugianal

improvement and response to the needs of an institution's constitutencies,

5

[t

accreditation serves the pﬁbliz interest.

Specialized, or program, accreditation cqvééé specific academic
programs in fields such as medicine, nursing, dentistry, and other
health-related professions, business, engineering, forestry, journalism,
law, music, social work, teacher education, and veterinary medicine,
among others. Relativeldy rigid and explicit guidelines are provided
-for approval of prngramé, and in many cases specialized accreditation
is felatad to licensure in a specific field or occupation.

The process of ac reditation and criteria forr approval by state

agencies, the regional accrediting association, and the specialized

1. North Central Association, Interim Handbook on Accreditation, 1974.

Q 123
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accreditation bodies often bear little relationship to one another, and
approval by one agency will not necessarily result in approval by any

of the other accrediting bodies. Likewise, the failure of an institution
éo gain accreditation of any particular type is not necessarily an in-

dicator of overall quality, or lack of capability to achieve accredjtation.

3). Review by Federal Government.

The federal government has first of all systematically gathered
data about the population being educated (through the census) and about
actual patterns of enrollment and degrees granted in institutions and
programs by.méans of tﬁe Higher Education General Infotmatioﬂ Survey
(HEGIS). e

Furthermore the federal government has provided funds to states

and to institutions for a great variety of purposes: espé;lallyi

construction of buildings, student assistance, research projects. In

all these cases the requests for funds have been accompanied by reports

on program and needs and, in deciding whether to fgnd particular programs,

federal agencies have made evaluations of institutional operations and

of the needs in question. These isolated evaluations have for the most

part remained separate, and there is at present no process for general

review by the federal government of statewide systems of higher education.
There are indications that such reviews may be carried out by, or at

the request of the federal govermment in the near future. In particular,

I

the '"1202 Commissions' of the Higher Education Act of 1972 are expected

to make such reviews a basis for federal funding.

£). AAUP Salary Ratings.

The American Association of University Professors has for some years

published annual tables of salaries of professors at American colleges

14 -
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and univerasities and has assigned ratings to them on the basis of its
own standards. These salary ratings, despite their limited scope,

provide certain indirect indices of quality at Michigan institutions,.

15
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PART TII

'ASPECTS OF EXCELLENCE

a)! Quality of Faculty.

The faculty of an institution is the core of the instructional
program, but it also sarves in many other ways to enable the institu-
tion to define and achievé its goals: by continually redesignigg the
Q;fficulum'aé‘appropriata, by participating in aémiﬂistfative tasks, by
counselling students, by guiding development of the library collection,
and by creating new knowledge. For the institutions with graduate and
graduate-professional programs, the faculty must remain at the fore-'
front of research and be able to guide advanced students in research.
In evaluating an institution it is therefore essential that omne consider
the quality of the faculty and the nature of its various responses for
its various responsibilities. There are no standard ways of measuring

quantitatively the faculty's ability to carry out its responsibilities.

Apart from the excellence of faculty as teachers, one may gsk how
well in fact the various courses succeed in their objectives of imparting
knowledge, improving skills and depth of understandiné; One might try
to measure this by testing students upon entering and upon completing a
program, but a systematic and meaningful use of such tests would be
difficult to achieve. The National Board of Medical Examiners has been

used, for example, as one indicator of success in medical education.

c¢). Overall Strength of Program.

For each individual area of study, the institution's catalogue

indicates the nature of course offerings: their variety and extent,

e 16,
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the depth to which they proceed in the subject area. The catalogue

information does ﬁct, however, tell the whole story. Not all :Gufées
are giveﬁ each year, and courses do not always match their catalagﬁe
deseriptions. Furthermore, unless the breadth and depth of knowledge

of the instructors is sufficient, the courses will not in fact achieve

the catalogue objectives. Other factors also influence the strength

" of the program: extent of library and other learning resources, extent

d). Success in Preparing Students for Careers,
Many programs at colleges and universities have sharply defined
objectives for students for particular careers. Here one can ask some

very specific questions: Of those who effectively enter a program

" (after an initial screening period), how many complete it and how many

are admitted to an occupation in the career field; furthermore, how
well prepared are the graduates for the career and how well do they

perform. Also, what is the relationship between college preparation

and advanced educational and career programs.

e). Appropriateness of Programs in Coverage and Scale.

Here one can examine the programs from various 1evgls: those of
the state (and nation), those of the institutions, those of the insti-
tutional division down to the department. At each level there should .~
be some formulatlon of desirable programs and their size, frequently
reevaluated. Against such a formulation one can then ask at each level
whether the extant programs in each afajinadequate3 adequate or

excessive. An accurate formulation of needs is especially difficult,

17



O

ERIC

Aruitoxt provided by Eic:

=)y = B

especially since education is preparation for a future, several years
ahead; Furthermore, as pointed out in 1.d) above, the relationship
between programs and n:eds is by no means gimple.

Whenever it is found that a particular program is either inade-

quately covered of too fully covered across the state, one is faced with
=1

i

a difficult question of how the imbalance should best be corrected.
This must take into account the effect of the size of the program on
the rest of the institution and in how expansion or contraction of

activities fits in with the goals of the institution.

f). Strength of Research.

Research is carried on at institutions sponsored by outside agencies,
which may be governmental or private, and as individual unsponsored
efforts of faculty members (and advanced students), Although the
benefits of research to the state and nation and to institutional
programs are well recognized, it is given variable consideration in the
state éppropriatioﬁs process., Nevérthelass, the strength of research
programs should be given significant attention in any evaluation of
institutional quality. T

Evaluation of the research at a particular instituticn-can be
carried out in a rough wa§ by ascertaining the number and scale of
spcnéared projects and by a review of research publications by insti-
tutional members. A more refined evaluation would réquire appraisal by

experts of the research achievements.

g). Public Service.

Michigan colleges and universities provide a number of services to

this nation and the state and its citizens outside of the normal pattern

18
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of teaching and research. Many staff members are called on for advice,
many departments and research institutes are invaluable resources for
information and advice. Many special lecture series and "institutes"
are conducted which are available to and are of benefit to thé public
and to city, country and state governments. The extent and quality of

such services should be included in any overall evaluation of institu-

ticnal quality. -

h). Library and Related Facilities.

Each institution hé; a library, perhaps separated to some extent
by subject area. The size and relative completeness of the collactiggs
in various areas are valuable indices of excellence of the institution.
offered. Large collections in areas of little interest at a Golleée
are of no special benefit.

Information is aiso stored in many other forms: in parﬁiculaf, in

computer files, and in archives. These can be considered as extensions

of libraries, and can be evaluated in similar fashion.

i). Physical Plant.

In evaluating college programs it is essential to consider the
existing buildings and equipment used to implement them and to assess
their adequacy in size, floor area, location, convenience, and

obsolescence.

j). Administration.

The size of the various administrative departments as related to

their responsibilities, the skill of administrative staff, and how well

A

all aspects of administration are carried out at an institution are

19
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important features to be considered in an overall evaluation. Decision~-
making at a modern college or university necessarily involves faculty
at many polnts and caa and does involve students, at least in providing
expressions of opinioa; the effectiveness and extent of such partici-

pation should also be given appropriate consideration.

k). Overall Atmosphere.

A college or university may have an excellent staff, a fine library,

xcellent buildings and other facilities, and yet somehow be unsuccessful
in providing the stimulation andienthusiasm 80 es%antial to successful
eduéazigng The atmosphere conducive to such enthusiasm is not hard to
reﬁggniéa when it is-éf;sent, but the reasons for its presence are
intangible and éay be difficult to pinpoint: sometimes leadership of

a president, a dean, one or more professors, or of students can spark

the atmosphere; sometimes it is a tradition of overwhelming force.

Lo




PART IV

DESIRABLE CHARACTERISTICS OF AN EVALUATION PROCEDURE

a). Completeness,

The evéluaticn should be comprehensive. No essential campcnené of
institutional resources or Qperatiéns should be ignored. cheve:,uﬁetail
below a certain level should be omitted, to avoid the confusion of too
much information. HOW;EEE li;e is drawn, between what is essential and

what is not, is a difficult decision and can be improved with experience.

b). Objectivity.

As far as possible evaluation should be made by objective,
impersonal érocesses or by experts with no self-interest in the insﬁié
tutions being evaluated or in the results of the evaluation. The desire
for objectivity has often led to numerical, statistical processes and
these can be helpful, but there is a danger of‘attributing too much
significance to them bggause of their objectivity. The complexity éf
higher education makes it negessafj to have all statistics intarf?étgd

as far as possible by experts before conclusions can be drawn,

c). Accuracy.

It goes without saying that numerical and factual data about an
institution should be as accurate as possible. However, the same applies
also to judgments rendered as to relative strengths of various programs

and to measures, whether qualitative or quantitative, of excellence.

d). Ease of Execution.

Many proposed and functioning methods of evaluation demand

exception-1 efforts on the part of institutional staff, in gathering

21
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and analyzing data, in preparing reports for outside evaluating agencies.
It should be a guiding principle that these efforts should be reduced

to the lowest possible level consistent with the goal of providing a

meaningful evaluation.

e). Significance.

As noted above, numerical data about operations may have far 1éss
significancé than one might mechanically attribute to them. For example, \
headcounts or credit hours alone give a very misleading indication of oA
Egachiﬁg effort. What is essential in any evaluation procedure is that . : !

both factual data and conclusions therefrom be as meaningful as possible.

f). Understandability.

Since the results of evaluations should be widely -usable: by the
institutions and their staffs, by the State Board of Education and its
staff, by the Governor's budget office, by the Legislature, they should

be presented in a form and in a language easily understandable by all.

g). Ease of Keeping Up-to-Date.

While some aspects of higher education change very slowly (for
example, the number of colleges and universities), others are subject
to rapid variation (for exampié; demand for graduates in particular
fields). A good evaluation system should be flexible aﬁd should respond

quickly to the rapid changes.

h). Of Low Cost.

Here there are pressures in both directions: to push costs up or
to keep them down. Since the state spends over one-half billion dollars
on postsecondary education, there is pressure to spend at least some

small percentage of that on evaluation procedures. But a mere two

22
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percent of the higher education appropriation is over $6,000.000.

Rough calculations show that this is far in excess of thét reqﬁifed.
Furthermore, creation of a 1arg§ staff can result in '"make work" to
justify their own continuance. Hence one should be as economical as

possible, while permitting the necessary work to be done well.

i). With No UndeSitred Impact on the Institutions Evaluated.

several ways. There is the nuisance effect of requiring excessive

collection of data and filling out of forms, which may (especially at

a small institution) seriously interfere with administration. The
institutional program could be altered solely to receive a "high réting"
in some aspect of the evaluation, perhaps at the cost of other educational
benefits which were not recognized in the evaluation. The evaluation

procedures should as far as possible avoid such negative effects.

j). Acceptability.

The procedures are of concern to the institutions and their staffs,
to state govermmental agencies and to the Legislature, also to the publie,

be acceptable to all: to be recognized

o

Hence they should be designed t

as necessary, fair and not unnecessarily burdensome.




PART V

A PR)CESS FOR ASSESSMENT OF QUALITY

Although to some extent the assessment of educational quality is
a subjective and judgmental issue, it is seen as essential that the
educational community be responmsive to the concerns of faculty, students,
staté 1egisiatgrsi and the public. If colleges and universities are not
to be evaluated solely on the criteria of cost per student, degrees
granted, and number of enrollees, some alternative process must be
developed.

§imilar concerns in the elementary and secondary sector were the
motivating factors behind the development of the State Board of
Education's accountability madelg which is described as "a process, not
a curriculum impasitian;"l Tt is clear that the governance structure
of public higher education and the relationships between the State
Board of Education and the institutions, differs from those for the
local school districts., However, it can be seen as an appropriate role
for the State Board of Education to provide the leadership in devecloping
and £ecamméﬂding é‘ﬁrocess for the assessment of educational quality in
public institutions of higher education. The institutions can judge for
themselves the benefits of participating in such a process in comparison
to existing methods of evaluétian.

Tﬁa suggested process for assessment of educational quality at the
postsecondary level, and in particular at those instituti§n5 regeiviﬂg

support from the state, is outlined in the following sections of this

report.

L'A Pasitian Statemeﬁt on Educational Accountability, Michigan Department

of Education, Lansing, 1972.
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evelopment of Goals. The first step in any evaluation process is

the establistment of the criteria or standards against which performance
is to be measured. The development and acceptance of appropriate goals
for education for adults sets the end toward which efforts should be

directed. Both the State Plan for Higher Education in Michigan (1969)

ional goals. Further spg;'fic develop-

comprehensive statements of educat

ment of goals for education for adults is currently underway within the
Michigan Department of Education, and these goals should receive the
careful review and hopefully acceptance at the institutional level, and

to be incorporated in the institutional role statements,

2. [Establishment of Objectives. Once a set of goals appropriate for

the various segments of postsecondary education are developed and accepted,
a %eries of objectives related to these goals can be identified.
Development of objectives 13 seen as an institutional respcnsihiliﬁy, y
consistent with each ingtitution‘s unique role statement, program structure,
student body, and resources. Objectives should be expressed in quanti-

fiable or measurable terms, insofar as possible, and can be developed in

a variety of ways, including use of a system of program budgeting.

3. Measuring Achievement of Objectives. There are a number of methods

which can be utilized by the institutions to measure the degree to. which
its objectives are being achieved, and thus obtaln a measure of the level
of institutional quality. Some suggested methods of evaluation are
discussed below.

a)., Self-Evaluation.

Tnstitutional heads or their representatives present their owm

N
ot



judgments on their institutional achievements and on their needs
for future programs. The emphasis has in the past been on qualitative
appraisals-along with the essential facts on enrollments, staff and

expenses.

b). Accreditation Visits.

Accreditation of institutions or of programs within institutions
is now carried out by agencies such as the North Central Association
or by professional associations for~particular areas such as the
National Architectural Accrediting Board. In each case visits are
madé every few years by teams of experts and reports are written
summarizing strengths and weaknesses of the institution or program.
If such reports were available to the state goyerﬁmental agencies,
and if they covered all institutions and programs ﬁiéh sufficient

Ereqdén:yi they would provide a means of evaluating the quality of

higher education provided in Michigan.

c). Management Consultant Firms.

As a variation on accreditation visits and reports, the state
could contract with an education-management consultant firm to
provide needed studies and evaluations. . These would probably
gmphasizc management standards such as cost-benefit and might follow
& gystem close to PBES, and would be appropriate in examining

gspecific programs or issues.

d). Opinion of Students, Recent Graduates and Others

In thesec days of highly developed survey techniques, it would

be nmatural te seek the opinien of various affected groups on the

m?
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quality and benefits of various aspects of higher education. Some
natural groups would be present students after onc or more vears

t-so-recent graduates, professionals

[w
=

at an institution, rccent or n
in various areas, and parents of students, The possibilities are
many and some years. of experimentation might be needed to deternine

which groups to poll and what questions to ask.

ey, Performance of Students on Standardized Tests.

Standardized tests have been much used in elementary grades,
also for college entrance and for entering graduate study. Ideally
one would like to test a "cohort" of students moving together
through the same program to determine the "value added" by the
educational process. 1If effective testing of this sort were available
for many programs at many institutions across the state, one euld

compare different institutions as to their ability to provide

education in specific areas. Even at basic levels, where programs

are very similar across the state, such testing is not without

e
pitfalls. For higher education; with its far greater complexity,
success in a testing program would be much harder to_achieve.
However, it may be possible to test and make useful comparisons in
limited subject areas; for instance, the National Board of Medical

s

Examiners test scores.

£). State Agency Review.

It is a responsibility of the State Department of Education to
conduct such studies or reviews as may be necessary to insure that

an adequate level of quality is being maintained at all institutions.
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4. Development of Alternative Means of Providing Services. Following

the evaluation process sutline in the previous section, there may be
indications that objectives are not being achieved in a satisfactory
manner, or by the most efficient or economical means. In such cases,
institutions should be encouraged to reassess their programs and services
and to develop possible alternatives to existing means of providing
sarvices,

The hallmark of Michigan higher education is its diversity, and the
variety of methods whereby services are provided. This diversity should

be encouraged and supported, insofar as it contributes to the achievement

_of statewide objectives.

5. Evaluation and Testing of Alternatives. If a change is proposed

in programs or services, or the manner in which these are provided, it

6. Sharing of Recommendations for Improvement. When an institution has

gone through this process, it should be encouraged to share the result. .
Information on how goals are served and wheré appropriate are modified
to better me a neéds of the citizens of the state should be made
available tn other institutions and to the state, tarzhe benefit of the

i

entire syst.m.

SUMMARY
This di: .ussion has aimed at relating organizational goals and
operational objectives to the total educational picture for adults in
Michigan, These goals and objectives constitute the approach of the

Department of Education as it serves to perform its funetion as the
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state agencies and other branches of government; and as a service agency
for the citizens of Michigan. It is a role of the State Board of Education
to provide leadership for public education, and it is a responsibility of
each public institution to funetion in support of state-level goals as

appropriate to its own individual role and scope of operation.
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