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The PFducational Resources Information Center (FRIC) is a national infor-
mation system operated by the National Institute of Fducation. ERIC serves
the educational community by’ disscminating educational rescarch results and
other resource information that can be uscd in dcvcl()pmg more effective
cducational programs.

The ERIC Clcdrlnghousc onk ducdtlonal Management, one of cighteen such
units in” the system, was established at the University of ()rcgon in 1966. The
Clearinghouse and its seventeen companion units process research reports and
journal articles for announcement in F.RIC’s index and abstract bulletins.

Research reports are announced in Research in Edwcation (RIE), available
in many libraries and by subscription for §38 a year from the United States
Government Printing Office. Washington, D.C. 20402. Most of the documents
listed-in RIE can be purchased through the FRIC Document Reproduction
Service, operated by Leasco Information Products, Inc.

Journal articles are announced in Cuarent Index to Jowrnals in Education,
CIfE is also available in many libraries and can be ordered for §44 a year

from Macmillan lnformatibn, 866 Third Avenue, New'!York, New York!

10022, Annual and semiannual cumulations can be ordered separately.
Besides processing documents and journal articles, the Clearinghouse has

another major function—information analysis and synthesis. The Clearing-

house prepares bibliographies, literature reviews, state-of-the- knowlcdgc pa-
pers. and other interpretive research studies on topics in its area.

UCEA

The - mission of the University Council for Educational Administration is
to improve the preparation of administrative -personnel in educaiion. Its
membership consists of major universities in the United States and Canada.
UCEA’s central staff works with and through scholars in member universities
to create new standards and practices in administrator prcparatlon and to
disseminate the results to interested institutions.

UCFEA’s interest in the professional preparation of educational administra-
tors includes both continuing education and resident, preseryice programs.
Interinstitutional cooperation and communication are basic tools used in
development activities; both administrators and professors participate in
projects.

The Council’s efforts currently are divided into six areas: developing and

testing strategies for improving administrative and leadership practices in
school systems; encouraging an effective flow of leaders into preparatory pro-
grams and posts of educational administration; advancing research and its
dissemination; providing information and ideas helpful to those in universities
responsnblc for designing preparatory programs, integrating and improving
preparatory programs in specifi¢ areas-of administration; and developing and
evaluating the Monroe City URBSIM simulation and support materials.
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Dur/.mg the last decade, programs to prepare cducational adminis-
trators have undergonc considerable change. Growing specialization
in the ficld of educational administration resuiting from new
knowledge production (for example, operations rescarch) is onc
rcason for the program change. Another is the continging scarch
for’ more, cffective patterns of ficld experience, instructional

mt{'tﬁod,'and cenlent in preparatory programs.

/ Because of the varied changesachieved in preparation in differen
wiiversities, those interested in designing or updating program's
,{odzty are faced with a greater number of options than was the
jcase ten years ago. A major purposc of this monograph serics is/to

shed light on the various options now available to those intcrc?led

in administrator preparation. A -second purpos¢ is to advance

geheral understanding of developments in preparation during the
past decade. The serics irs’.,_directed to professors, studenty, and
administrators ‘intercsted in acquiring information on varigus ‘as-

/

I

“--"pects of preparation.
oovid
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Lach author in the series has been asked to define the parameters

sl his sub]ui review. and analyze wacm pertinent literature and

el

rescarch,  deseribe - promising new “practices emerging in actual

training programs=aeross the country, and identify l\nm\lcdgf gaps
and pl()](‘Ll future. developments. The papers in thé series were
planmed and dev cloped cooperatively by the ERIC Clearinghouse
on Educational Management and the University Council for E du-
cational Administration. The editors of the series hope that the
monographs will prove valuable to those interested in undegstanding
and assessing recent and projected developments m preparation.
In this.monograph, the sixth in the series, James L. Bruno and
James N. Fox.discuss the emerging trend toward ‘the integration of
q\l.mllmlwc analysis into the preparation of school administrators.
Ciling scveral rationales for the use of quantitative analysis in edu-
cation, the authors then outline the potentiai benefits and problems
ol its usc. They also deseribe the ideal content of preparation pro-
grams in quanititative analysis for general administrators, specialists,
and rescarchers, and cvaluate both university and m.)nupivcrsily

programs already in pmglxcc

Dr. Bruno is an associate pmtcsson of education in the G raduate

School of Education at the Univer sity of California at Lios Angeles.
Specializing in the cconomics of education and the appllmtlon of

systems analysis to! pt()bles in LdLlLdll()ndl plannmg, Dr. Bruno

has extensive C\pcncncc as-a teacher, rescarcher, (;onsullanl, and
author. He received his bachelor’s degree in 196’5 "his master’s de-
gree in 1963, and his doctor’s degree in 1968, all § nom UCLA.

Mr. Fox is working toward a doctor’s degree in‘educational plan-
ning and finance in the Graduate School of Eduration at UCLA. He
is also servihg as a postgraduate rescarcher in the School Govern:
“ance Project at the University of California at T; cnl\clcv He reccived
his bachelor’s degree frem Stanford Univ e),mty in 1964 and his
master’s degree in 1968 from UCLA. o

N
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Introdpction f. :

The environment {acing today’s cc}l{uczttionallndministrators is
far different from that faced by their predecessors. No longer
can cducational ledders be precccupied solely with the pursuit
of excellence and. the maintenance of minimum standards (James
1969). Today’s administrators face an environment rcplctc wnh
new pressure and new promise.

I‘he _pressure cmanates from several sources including tired

taxpayers, militant minorities, suspicious citizens (“PPBS and sex

education are communist plots™), and parsimonious politicians
(Thompson 1971 and James 1969). These groups are often the
source of new demands placed on educational leaders, includ-

ing-demands for accountability, equality, and justification of pro-

grams. Eurthermore, as decision-making at the school site supplants

central/ office direction, additional pressure is placed on the

school,administrator. ' '
ic promlse\hes in technological advance. More precise tools and

tu(hmques mmally developed in economics and the-management

!! : . ’ [, P

t



A !
sciences, are now available to educational ddmlmstmtms (anllc
1967). These new decision-making aids mdudc computer tech-

, nology and such methods as operations rescarch (OR), oper almns
analysis, cost-effectiveness analysis, cost-benelit analysis, sy stems
analysis, systems appreuch, policy analysis, plannmg-pmglammmg-

_ budgeting systems (PPBS), and plzmning-pmgr\umming-buclgclil{g-
- cevaluation systems (PPBES). ‘All these tools and: techniques hd\’cl‘l
' . common goal—the quantilication of mlonmduon for decision-
vmdkmg For this recason the techniques are gtoupcd uader the
gcnenc term.“quantitative analysis.’ ’ . '\ '
This introductory chapter delines the tcrmmulogy th at will b(‘
used throughout the paper. deptex 2 reviews literature concer nmg
the development of interest in the application of quantitative analy-
sis to” educational “administration. The - hapter also discusses,
rationales for incorporating the tools and techniques ol ‘quantitative,
/ analysis in the curricula of educational administrators. Problems
/ involved in the application of quantitative analysis to educational
/ administration are also noted. Chapter 3 cliscusﬂscs the ideal con- -
tent of preparation programs and the specialized training necessary
' / for administrators, specialists, and researchers. Chapter 4 outlines
. : : | several programs already in practice incorporating quantitative
' ‘ / _ analysis into their curricula. The role the tools and techniques ol
/ - quantitative analysis may play in-the future ol educational adminis-
/ . trationis considered in Lhdp[el 5. :

This monograph does not-Tocus on specific applications ol quan-
titative analysis to. educational problems.® Instead it reviews,’
synthesizes, and analyzes current thought and practice relevant to
the inclusion of qudn[l[d[lVC analysis in preparation p)ogl ams lor

. educational ¢L(llﬂlﬂlh[ld[0ls

TERMINOLOGY

Listed below are several contrasts that define the components
ol quantitative analysis. The first contrast deals with opcmnons .
vesearch; systems analysis, and policy analysis. The primary dif-
ference between these three is in terms of complchensnvcncss and

!

3

*Readers interested in specific applications are refcrred to thc bibliog-- R,

Q . ’ " Organisation for Fconomic Coopcratién and Devclopmcnt (1969b).

EMC e , P ) : /"

. : ’ ‘ : . /"
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_ degrce of pxeuslon assoflated with each.. Cost-effectiveness
/"malysls and cost- beneht Knlvw compose the second contrast.

1 - These two are similar e cept iorithe manner in which they treat

outputs. The dcimmo - the final pair, PPBS and PPBES, notes

~ that the two sve l\"d{lh(‘a] except that the latter pldCCS C\phclt
v emphasis on thr -val latmg stage of the procedure.

OPFRATISNS RESE ARCH SYSTEMS ANALYSIS, POLICY ANALYSIS

N ' The primary difference between operations research, systems
.~ - analysis, and policy anilysis lies in the scope of each. Operations
/* rescarch techhiques typically “attack well-defined problems with

- well-define¢” objectives and seek to obtain either maximum. output

resources or a- glven level of output at a minimum ex-

K

#  with “systems appioach’ ) is more global‘m 1ts-approach. Its tasks
= inclu Zstructuring the problem, examining and reexamining ob-
- Yectiyes, and specifiyng the: costs and effects of alternative routes
to bJectlvec or goals. :
/ The contrast between opelatlons research and systems analysise
/ms been well e\phcated by Enthoven. ' :
1

\ Generally speakmg, operations research accepts specified obJectwes o
! and given assumptions about the circumstances, the hardware, and the
1 like,” and then attempts to compute an optimum solution, usually

|

| maximizing some objective, given the available resources. Operatlons
L

I research attempts to do an optimization in the small. It may be neces- . o /
i

- sary for the operations’ researcher first to define the problem, but the - -/
operations research technlques " themselves are intended for the ) /

PP

isolution of well defined problems’ that is, problems in which alil of the
‘relevant relationships can " be specnflcd Operations research. then
'attcmpts to select an optlmum squtlon from a predetermmed range,rf g
of alternatives: -~ ' - ‘ /"

©
|

| Systems analysxs on the other hand has a broader oncntatlon It
analyzes alternative objectives/and explores their lmplu:zmons It is 7
focused more on exploring the implications of a single sét of assump-’_
tidns. Systems analysxs ordinarily is not concerned with computmg an
optimum solution. If, there is optimization involved, 1t is optimization

. in the large, rather-th#@n in' the small. Systems maIysts is concerned with

¢ /

. .-__——-avo:dmg gross “error. and with- giving the decision-maker a/range of

A i Tox: provided by enic [

. ) chonces representmg different mixes of effectweness and cost’so that he
. can m{ike his choice. It is part’of systems Analysxs to question the
: objectwes (1968 p. 235) S / - | /
Pohcy ’\l’lal‘)’SIS, as Wildavsky has noted, “‘is similar to a broadly /
S conceived vesdsion of systems arnlYSIs (1969 /p 190) Dror has /
§ .



7 - pointed out the boundaries that separate’ policy.
A systems 'malysm and opcmtxons 1ese,1rch In policy ;

7 , 1. Much attention would be paid to thc polmcal
/ el dcuslon making and ublic™policy- makmg inst
p p

ad_c ot 1gn0r1ng or
AR . . condescendingly regarding pojtlcal aspects) A,
/ /

A\

n- mal\mg and pglicy- mdkmg would e~
s ) e
-ma_l,(mg‘ as mzunlyl a

2. A broad conccptlon of decisi
1nvolved (instead of v1cwmg aall dccmo
© resource allocation). . ..

, rd
3."A main emphasis would be on ereanvnt fard search for new policy
": alternatives; w1th C\pIICIt attcmlon, to, ncouragcmenl of\mnovam'c ,
N thmkmg - § ; |

4. There would be e\tenswe re/hancc . ~qualitative methods.
5. There would be more emphasw o futurlstlc thinking. . .. |

6. The approach w uId b¢ loosey/ and less rigid, but ncvertlllcless sys-

“tematic, one/whlch would rgognize the complexity-of méans-ends”

i ’ int rdepﬂdence the multi icity of relevant criteria of decision, and
S /theepamal and tentative

- ature of every analysis. ...« (Dror 1967,
- Rp: 200- 201) S fl

COST-E I l‘l CTIVI‘NI sS NALYSIS AND COST-BENEF IT ANALYSIS

Hovey notes thyt cost‘effectlveness analysis and cost-benefit -
- dndlYSIS dre very similar. The main difference between the two, hes;
S ~in“the manner in/which outputs are measured In cost effectweness
analysis outpufs are expresied in “raw’’ units, whlle in cost-benefit.

'malysls the gutputs are assigned a dollar value. : =

A}

Cost-bynefit analysls Ilke cost-effectiveness analysis, mvolves attach-—___ )
hodels values or prices-that reflect the impact of program "
on valued outputs.. In cost-effectiveness, the input side is
tranglated into dollars, while the output side is left in non-dollar units’
(d¢hths prevented, children egiucated families_housed, etc.). In cost-
‘nefit analysis, both the inputs and the outputs are given dollar
aluations. Because both inputs and outputs are measured in the saime
dimension, ; cost-benefit analysis by its nature is a system for recom-
mendmg program” decisions. It does not necessarily eliminate Lhe"
political value judgments 'necessary to translate. cost-effectiveness
studies into decision. Instead, it incorporates those value judgments
into the analytical criteria, fhereby making the result a single simple S
answer. The end result of"cost benefit analysis-is a determination that

“the bencfits‘are (a) greater than,.(b) equal to, or ( } less than the costs” -~ . .
(Hovey 1968 pp- 55- -56) ' T

rr— . 3 M

7

"PPBS AND PPBI‘S - A | W - L

A plannmg programmmg budgetmg system (PPBS) f01 educatxow

, ! : .
A FuiTox provided by ERIC P . . L -
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can be defined in terms of five major (omponcn(s goals, ob]cul\ cs
programs, budgets, and ~valuations. |

A goal is a statement of broad dn'cctmn. purpose, or ig(cnt that- is

general and not concerned with particular achievements within a
specified time frame.

An objective is a measurable dcsnr(d accomplishment whose attainment

within a given time frame-and under spedifiable conditions can be
evaluated. The attainment of the Obje(ll\'t‘ advances the system toward
u)rrupondmg goals. .

A program is a group of mwldapcndent closely related activitics or

services contributing”to or progressing toward a common objective or
sct of similar objectives.

The program budget is a plan that relates proposed expenditures for
programs to goals and objgctives within a specific time frame, based
upon a program structure classification. It includcs the proposed

revenue source for financing programs. -

Program evaluation is the systematic assessment of program mlornmuon
to ascertain the degree to which established program objectives have
been accomplished. (Peat, Marwick, Mitchell, and Co., 1972, pp. 1I-4,
I1-6, r19 11-10, and II-11) . -

Figure 1 illustrates the interaction between Lhcse five clements...
A 'plzm‘nmg-pmgn amming-budgeting-evaluation system (PPBES)..

is identical to PPBS. However, by referring to it as PPBES, the
evaluation element is explicitly identified.

SIMILARITIES AND DIFFERENCES

We have noted that all the tools and techniques ol quantitative
analysis sharc a common goal—the quantification of information

for

decision-making. Additional unifying factors are discussed

below. Wright indicates that systems analysis must possess the
three essential characteristics of the scientific method: ‘‘internal
logical consistency, explicitness, and objectivity” (1969, p. 29).
This statement can be extended to include all the tools and tech-

niques of quantitative analysis as well.

In_a similar vein, qualities attributed to “Systematic analysis”
(Schultze- 1969) pertain_to quantitative dndl\’SIS in general. All the
clements of quantitative dxml\ sis strive to

separate relevant from irrelevant issues
identify the specific assumptions and factual bases upon which al-
ternative recommendations rest

trace out the knowable counsequences and costs of each alternative
(Schultze 1969, p. 6)
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FIGURYE T
RELATIONSHIP OF PPBS ELEMENTS
Communityv Assessment Priority Constraints I'ducational
Involvement of Needs . of Needs . Philosophy
b R A '
L ENVIRONMENTAL FACTORS

GOALS

L2 | &

i
SENSING AND
DECISION-

Q MAKING ’ '

BUDGETS ‘

[, . 2

' TOTAL EDUCATIONAL PROGRAMS

Source:  Peat, Marwick, Mitchell; and Co., 1972, p. I1-2.

By these means, quantitative analysis in general, like Schultze’s
“systematicanalysis,” is designed to distinguish between subjective
judgments and verifiable facts (p. 6). S

Table 1 illustrates the different types of tasks that might be handled
by cducational quantitative analysis. The polar extremes of the
types of tasks arc labeled tactical problems and policy problems.
Tactical préblems include areas such as school bus routing, repair-
replace and maintenance. decisions regarding equipment, and stu-
dent scheduling. At the other end of the continuum, underpolicy

¢
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of quantitative analysis will not be tapped.

Intreduction 7

problems, arc listed wage and salary negotiations, integration
policies, and curriculum issues.
The toolsand techniques of operations rescarch are well adapted

to solving tactical problems; policy problems require a different |
set of tools. Expectations must be adjusted according to the type

of problem under consideration. The precision associated with.the
solution of tactical probléms must not be demanded when attack-

_ing policy problems. Such a demand will lead to unwarranted

expectations that, in turn, will lead to disappointment. ()n'thc
other hand, if tactical .problems are considered identical to policy
problems, the full potential of the appropriate tools and techniques

TABLL ]
TYPES OF PROBLEMS HANDLED -
BY QUANTITATIVE ANALYSIS

Tactical Problems

Policy Problems

Typical Tasks
School Bus Routing
Repair-Replace Decisions
Student Scheduling
Objectives, Constraints, and
Criteria Predetermined
Concerned with the Quéstion—
How?
Typical Tools
Opcerations Rescarch,
Opecrations Analysis,’
Cost-Effectiveness Analysis,
Cost-Benefit Analysis
!
Mathematical Orientation
Technician Plays a
Major Role

Typical Tasks

Wage and Salary Negotiations

Integration Policies
Curriculum Issues _
Objectives, Constraints, and
Criteria Subject to Challenge
Concerned with the Questions—
What? and Why? '
Typical Tools
Cost-Effectiveness Analysis,
Cost-Benefit Analysis, PPBS,
PPBES, Systems Analysis,
Policy Analysis 7
Social Science and Philo-
sophical Orientation
Technician Playsa .
Supportive Role
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The Inst portion of this chapter is a reviewsof literature that
briefly documents the emergmg interest of international, federal,
. and professional orgunizations in quantitative analysis wnhm the
R ficld ol educational administration, The second part’ discusses the~,
C potential benefits of quantitative analysis to the schools as well as ¢
the, rationales [or incorporating this kind of analysis in school/ o R
administration curricula, Discussion focuses on, the preparation of
general administrators and specialists whose knowledge of the tools
and techpiques of quantitative analysis can assist the schools in /g::
. 'pl(mnmg and dccmon -making, The chapter concludes with a_ dxs-
. cussion of problems encountered in the dppllC'ltlon of quantk‘mt/ivc
. analysis to educational administration. 4 : o

Lo
{

- /
EME RGING INTEREST IN QUANTI TATIVE ANALYSIS /

L
3

e

.
' LQlentlt‘lUV analysis is by no mc’ms ancw concept n cduC'\uonal
a

ministration. As carly as 1909 Ayxes published his “Inde\ o(

e S \/

PAruntext provided oy enic [N
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Efficiency.” As Cd”dhdll savs about Ayres, ‘“He was oné’“off ‘the
ilrst ‘educators to picture.the schools as a factory and to dppl\' the
_ " business and industrial valuds- -and practices in a systematic way"”
............... (1962, pp. 15- 16). Business and industifal ‘praetices in this era were

quantitative orientation into the administration of schools.

More recent interest in the application ol quantitative tools and
techniques to educational. administration has been demonstrated
on international, federal, and professional levels. International
interest is illustrated by two symposia sponsored by the Committee
for Scientific and Technical Perscnnel of the Organisation for

' Economic Cocperation and Development (OECD). The [irst
~ ' symposium, held in 1967, dealt mainly with the efficient use of
resources at the individual ‘institution and local school system

levels (OECD 1969a) -The second, held in April 1968, addressed

broader issues such as budgetmg, cost-benefit analysis, and cost-
effectiveness analygsis in educational administration (OECD 1968).

Féae-;'zll interest( has beelﬁ evidenced by the formation of the

Division of Operations Analysis (DOA) in the National Center for
Educational Statistics (NCES) and by DOA’s subsequent sponsor-
ship in 1967 of a symposium—Operations Analysis of Education.
About 1,100 educators, statisticians, mathematicians, economists,
representatives of related . sciences, and observers from foreign
countrics attended the symposium. This is believed to be the first
natlonWIde conference devoted e\(cluswely to operations research
in education (Stoller 1969).

The symposium had a dual purpose: to provide opportunity
. both , for information exchange among educators, educational
e - : xcse"trchms, and educational operations analysts, and for com-
c “munication of specialized material among the analysts. To ensure a
varied program, sessions were held on school management, coliege
and university systems, national educational systems, achievement
analysis, cost-benefit dnalysw, PPBS, .educational econoinics, and
model building. The Spéa ers mc\uded school administrators, uni-
versity teachers, technical consultants, and government ernployees. *

Professional interest/in quantltatls\}analysw is indicaied by the
American Assoclatlon/of School Administrators’ (AASA) special
- / . SN '

*Stoller and Dorfman/edited the proceedings for publication in the April
11969 ‘issue of Socio-Ecopomic Planning Sciences (An Intanq}ional Journal).

Ql o ’ ) : . i'. .
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Commission on Administrative Technology. The commission,
created in” 1966, was
. charged with the responsibility of identifying new approaches in
management of other fields that can be adapted to school administra-
{ion. The Commission includes a mix of practitioners, that is, superin-
tendents, as well as professors concerned with the preparation of
future practitioners. . . . It is,concerned and impressed with the

possibilities of applying the syctt.ms approach to school .1dmmlstmllon
{Knezevich 1969a, p. 131)

The commission published its report in 1969.
Knezevich observes that AASA doces not appear content with a
commission report alone bL}l,

. is seriously contemplating launching a new and exciting vehicle for
the continuing professional development of practicing school adminis-
trators. It is presently designated as the National Academy for School
Executives. Within its program may be a series of seminars, workshops,
and clinics concerned with developing systems capability among school
administrators. (1969a, p. 132)

The University Coungil for Educational Administration (UCEA}
also demonstrated intelest in_ quantitative analysis when it spon-
sored, carly in 1966, “one of the first mulu instituticnal seminars
devoted to the use of systems analysis in education” (Hartley 1968,
p. 63). The seminar was attended by professors from twenty major
universities who met to study the relevancy of systems procedures
for education (ngis’i'md Hendrix 1966). Hartley (1968) believes
that the significance of this task-force seminar lay not so much in
its imiediate productive value as in its plOp()bdlb for further steps
to be taken (p. 63).

A fcw years ago the Division of Administrative Studies of the
Amcrncan_ Educational Research Association (AERA) entered the .
ficld and has, at its annual conventions, sponsored symposia on the
application of quantitative analysfs to educational administration.
The 1970, 1971, and 1972 symposia titles were, respectively,

. “Application of Quantitative Techniqtics to School District

Decision-Making,” “Operations. Rescarch—Systems Analysis in
School District Planning,” and “Educational Operations Research.”

Further interest in preparing educational administrators in the
use of quantitative analysis is illustrated by the recent emergence -
of texts such as those by Hartley (1968), Banghart (1969),
Tanner (1971), Thomas (1971), Thompson (1971), Van Dusscldorp

2
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and others (1971), Van Gigch and Hill (1971), Kaufman (1972),
and Coombs and Hallak (1972). Additional publications in this
area include arecent special issuc of I ducational Te L/znn/ngv edited
by Kraft and Latta (1972), as well as materials prepared by both
the San Matco County Board of Education and the Center for the
Advanced Study of Educational Administration- (CASEA). The
publications of these latter two organizations are described in some
detail in chapter 4. : o

RATIONALES'

The potential benefits to the schools are the major rationale for
incorporating quantitative analysis into the curricula of educational
administrators, as well as for training specialists to serve school
districts. ' -

The educational administrator stands to benefit greatlv from a

thorough acquaintance with quantitative methods. Such methods .
_and skills can assist him_in his new role of managerial decision-
idker. By providing the administrator with reliable information,

- quantitative analysis can enhance his important-decision-making
abilities, thus strengthening his administrative stance. Knowledge

of quantitative analysis can also assist the administrator in keeping
up with the Literature in his ficld and, hence, in bcmg apprised of
important developments. ' :

The spegialist in quantitative analysis can assist the school

administrator in decision:making and planning’ Part of the quanti-

tative analyst’s role is ‘to help the district to define problems and
to ask relevant questions concerning planning and evaluation. His
information can be made available to the community, to the school
board, and to political action groups, as well as to the administra-

or. He can also outline the future implications of proposed plans.

His efficacy m the administrative process, however, is contingent
on the ability of the decision-maker (the general administrator) to

. understand and utilize the data from quantitative analysis.

THF, CI~IA‘N(’]ING ROLE OF THI SCHOOL ADMINISTRATOR

The role of the American public school administrator has
changed drastically over the last decade. The administrator who

rose {rom the teaching ranks and belicved in the unity of#“the
teacher-administrator. professional team philosophy is being
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supplanted by a more management- or decision-oriented individual.
It is a moot point whether the school administrator desired this
managerial function, whether hé¢ was forced by socictal demands
for accountability to assume it, of whether the development of
managerial skills was used to maintain or legitimize the adminis-
trator’s status in the school«district organization. It is certain,

" however, that the exclusion of adniinistrators from the powerful.'

new teacher-bargaining groups tended to alienate them from the
professional team philosophy common in the 1940s and 1950s
and evident in the membership ,appcz’tl of the National
Education Association.

Kaufman (1970) suggests that the principal task of educators
and administrators is no longer to provide instruction, facilities,
equipment, or learning resources but is, rather, to provide learning

" management—that is, planning, organization, designing, implemen-

tation, revision, and evaluation of learning opportunities. James

/ agrees that the role of educational administrators is changing. “The

new emphasis on efficiency is challenging our historic preoccu-
pation with minimum standards . . . and the pursuit of excellance”

(1969, p. 19). There exist “pervasive demands Tor improving our
P P P )

system of decisicn-making in education” (James 1969, p. 62).
Further acknowledgment of the changing nature of school
administration_has come from Conner, former executive secretary
of the American Association of School Administrators. He noted
that educational administrators are by necessity becoming more
quantitatively ortented.
As responsibilities increase and become more complex, school adminis-
trators will have to intensify the scarch for technology that will help
in the resolution of issues. The intellectual technology based on
systems and the machine technology based on the computer will )
nccessitate new ways of thinking. In addition, the modern educationat - .
decision-maker will have to comprehend the special language and
techniques of cost-effectiveness analysis, systems planning, operations
research  simulation, and computer-based information systems to

reduce uncertainties and ensure a higher probability of effcctiveness.
(Conner 1969, p. 8)

Additional documentation of the trerid toward the application of
quantitative analysis (or what is called “new management: tech-
niques”’) in school admiristration is offered by the staff of UCEA:

During recent years concept associatéd with systems analysis,.s'ystems

planning and systems design-have begun to be diffused into education.

] 4
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Personnel in educatipnal organizations have become more interested in-
new munagement techniques. In addit)'/on, computers und_managemcnt' :
"information systems are beginning fo'be devcloped to-support the
~ application of the new management techniques. Both business and
government have played and are co;ntinuing to piay an important role
in encouraging gréater use of special technologics in education.
_(Cu[bcrlson and others 1969, p. 6)

Brown (1972) noted a  similarftrend toward quartitative analysis
in the educational literature. He reviewed two journals—Educational
~Administration Qumtca ly and Jdmanistrator’s Nolebook—to deter-
mine- the kinds of research arficles they contain. He described two
general modes of knowledgg base generation—the humanistic, in-
volving learning theory and soflt data, and the 'scientific, involving
formalized theory and hayd data. He found a heavy imbalance
favoring the humanistic niode- but a growing trend Lo‘.vmd the
~scientific. Thus, in prmt s well as in practice, there is a growing
trend toward quantitativg analysis in'educational decision-making. :
Simon (1966) defines the decision-maker asa man at the m-ment
of choice in an-enviropment that permits freedom’ to make a
selectlon and provides a set of alternatives from which to choose.
. He: C\plored the differences between traditional and modern
- decision-making technj)qucs and developed the taxonomy in tablc 2

[
_ TABALF. 2 _
Types of Decisions | - Traditional - Modern
! : Programh‘led C 1. Habit ' 'Opérations‘
i c ) . i e ) research
Routine, repetitivé . . 2. Clerical routine _ Mathematical |
decisions o analysis
Organization develops: ’ Standard operating Computer
specific processes for . procedures 2 simylation
handling them . ' -
3. Orgdnization, . Fducational -
i ' . structure, coinmon data
expectation of sub- - processing .
) goals, well-defined in- . ‘ .-
format:on channels - '
Nonprogrammed . _ ]
" One-shot illstructured ,1:\\]udgment,intuition © " Heuristic o \
< . + a8 ! . . -
R novel policy decisions Rules F),f thumb o _ ‘prol?lem
. Selection and training . solving

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

1

14

\\

The most important difference between the two approaches
is the increasing emphasis accorded analysis, especially quantitative
analysis, in modern decision-making.

This discussion of the changing role- of school administrators
has revealed "several trends that relate to quantitative methods.
First, administrators are developing the values and skills of a
managerial - elass. Second, this change {rom a humanistic team
Jeader to a managerial decision-maker is requiring administrators

“to develop and refine their skills in analysis, especially quantitative

analysis. Third, the quantitative skills most appropriate for a
manager are now manifesting themselves in the management tech-
nologies and in decision-related analysis. Fourth, most educational
research and practice is- becoming more quantitative and
decision-oriented. . -

It can be concluded from these trends that school administrators
need background in and exposure to the techniques of quantitative
analysis in addition to traditional statistical methodologies. This
background and exposurc is needed if administrators are to keep
up with the literature, to perform adequately in their planning and
decision-making tasks, and to evaluate and assess the utility of
these techniques in specific planning situations. Educators “‘who
continue to pay little.attention to redirecting their purposes and
planning will simply be eliminated from consequential decisions
if present trends toward . . . purposive redirection of educational
institutions continue” (James 1969, p. 63).

A special commission created by AASA has supported the view
that educational administrators must be trained in quantitative
analysis.  The Commission on Administrative: Technology
‘concluded that

New skills, concepts, and understandings must be developed. It is

essential that considerations of the potentialities and realities of

administrative technolégy [quantitative analysis] be included in prepa-

ration programs for school administiators and in "iﬁ;scrvice programs.
3 (Knezevich 1969b, pp. 158-159) o

" Quantitative analysis can play an important role as an aid to the
'school administrator attempting to come to terms with his new
role as managerial decision-maker. The utility - of quantitative,
analysisis of course evident on a practical level: But its value is also -
evident in its tendency to lead the administrator to adopt a
stronger administrative stance. "
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"THE PROMISE OF THE QUANTITATIVE ANALYST

“educational administr

B
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The pragmatic force. of quantit}ltive agalysis has been high-
lighted by the AASA Commission on Adnfinistrative Technology.
The commission noted two means by ‘which quantxtatwc analysis
can aid educational admmlstmtoxs First,/its tools and technigues
can provxd(, administrators. with more ayailable workmg time by
frecing” tlhcm from “the drudgery off time-consuming routine
asks.” Second, quantitative analysis “wjll enable the administrator

"1 generalc meamnglu] long-range pidns, try out' or simulate

proposed courses of action; and develpp more meaningful .cvalua-
tion and control procedmcs (Knezevich 1969b, pp101- lO‘Z).

In addition, the,very processes of/ quantitative analysis can en-
hande admmlstratxve decisions. Sinc¢ quantitative analysis involves
sy,stematm examination ol the— -structures, functions; and objec-
Aives ‘of .services, the exercise: o/ this process can bring morc(
thotough understanding on the part of administrators. This undery
standing in turn can increase theiy ¢{fectiveness in decision-making
(James 1969, p. 63). ) -

“As quoted by .Farmer, Hayes
ptocess of quantltduvc analysm/

( w

as focused on the power of the
- T~ B

f the quantitative approach will not
be in the drea of problem solvingifalt ough it will have, growmg usefulness
there. Its greatest impact will/ be| on prob[em formulation: the way
managers think about their p obl ms—how they. size them up, brmg\_-\_‘.‘-
new msnghtskto bear on them, frelaté them to other problems communi-
.cate ‘with other people about th\em and gather information for
-analyzing theém. In this sensc) the results that "'quantitative people”have_
produced aré beginning to ¢ontribdte in a really significant way to" the_”
art of management. (Farme 1970 D ‘71} ’

i beheve_that the ‘greatest impag

(SN

We have seen that gliantitative anhlysis can serve as'an aid to
jors The specialist injeducational quantita-

tive analysis is best p/épared to utilize these tools and techniques

to their fullest advanfage. AASA defines the educational quantita-

tive analyst as “a person who has acquired hlghly developed

skills in the use of sophlstlcated quantitative analysis techniques

- but at the same time B_ossesses a very sophisticated understanding |

of the missions offeducational institutions” (Knezevich 1969b, p.
115) * ‘Further, AASA believes .that -a—quantitative analyst ‘is
“an 1mportant neqw merhber of every administr ative team”’ (p 114).

*AASA terms these specnahsts educational systems analysts.
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However, blsson noted that as recently as 1967 such specialists
were lhndly ‘ever available (1970, p. 679). Morcover, it is unlikely
that the present’ widespread practice f line ])lOIT]()l/l()n on
seniority basis will provide the necessary specialists (]amc 1969,

pp- 56-57). New types of pumnncl are nceded (I\I)C/L\l(h 1969b,

p. 103). g

One might quulmn the valie to a school district of a specialist
in quantitative analysis. His wmk s SlejC(l to two major limita-
tions. First, available models (,Ann()l,rdml)l) relate input variables
in education (such as students, subject matter, teaching methods,
and teachers) to immediate o{lpuls (such as learning of facts,
skills, and attitudes), becausé ihe ¢ ‘physics’ of learning is not clearly
understood. Second, the strong influence of political forces such
as school boards; PTAs, commumly advisory councils, teacher
unions, taxpayer greups, a d minority group coalitions greatly
determine planning decisions in some, mostly wirban, districts.

However, even in Jarge urbhin districts there is a host of problems
subjet (o lllllc political influence and amenable to quantitative
arfalysis. Thesc ‘problems mcludc repair-replace decision-making,

“school bus routing, and studcnl scheduling. The additional cost

tf) a district for a specialist in quantitative analysis might be
A]usllhnd solely on the basis ol the need for solutions to such
tictical problems. In solving such problems the *quantitative
Jnalysl s role would be ve', similar to that ol his counterpart n
the private and militar v scctoxs

In addition to solvmg a school dlslnds routine operations
research probleéms, the quantitative analyst can be a resource to the
administrative staff. He can establish a spirit of inquiry, assist
school decision-makers in the analysis of policy questions, and
lead school officiuls to ask the right questions concerning benefits,
cost-effectiveness, and similar quantifiakle problems.

A quantitative analyst can make important contributions even
in arcas subject to political influence. The analyst can articulate to
the community, the school board, and political action groups the
results and policy implications (both long- and-: short-range) of his :
research. Because cducation must rely on local financial support;
the quantitative analyst, working in close cooperation with school
officials, may also be called on to articulate the future plans and
policies of the school district to an increasingly hostile electorate.
In fact, explaining school district plans during campaigns {or bond
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_era] or “‘effectivencss”-oriented school issues. In this broader role .

‘educational administrators develop an understanding of. and

e \

. ' History and Rationales 17 >

>
issucs and tax levies might be one of the analyst’s most important
responsibilitics and might more than compensate for his salary.
The training of a school district analyst should thus prepare ‘
him for three essential or pxmcl])dl [unctlons » ’ ; -

1. Studying the numerous-school planning pr()blcms that are’ B -
tagtical - nature and amenable fo sumght(onv(ud, opera- ' B A
tions research type of quantitative analysis. Only in this
capacity is the role of the educational analyst similar to his
counterpart in business and industry. f,,/'"

N

. Establishing a spirit of inquiry in e district, and leading
school officials to ask the. relévdnt questions concerning

costs and benefits whén cvalualmg and plannmg_\umpus
school district programs. . : g -
3. Articulating schoel district plans to community and '
political action groups in the district, and attempting to

use quantitative analysis to resolve conflict. '

‘The Dall~s, Texas, Unified School District recently sought an
“cducation systems analyst” to assist the district in its planning
efforts. Tuble 3 describes the Lhdmclellstlcs of the individual they
were secking.

Because the “Dallas job description emphasizes quanmdtwc
analysis, ‘methodological competence is stressed. As the ficld
expands and the function of the educational systems analyst ;

the educational systems: analyst will need a more diverse educa- =~

tional background. A curriculum to prepare an analyst to §olve .

these ])roblems must provide training in human relations, be- ' ' T

havioral science, and communciations, as. well as in® the tools and . i pa

techniques of quantitative anaiysis and related mathematical skills. - -
It isimperative that strong communication channels be developed

between the analyst and the decision-maker. It has been noted

that a decision-maker can effectively utilize the recommendations

of an analyst only if he believes in.the analyst and understands the .

techniques he uses (Sisson 1970). Thus]Tor quantitative analysis

to reach its full potential in education, it is .imperative that all , -

appreciation for, its tools and techniques. Schools of education can. =~ . -
foster the application of quantitative methods in education by ' '
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TABLE 8

DESIRED CHARACTERISTICS FOR THE POSITION.OF
EDUCATIONAL SYSTEMS ANALYST
(Dallas Unified School District)

) . Experience

~ Program budgclmg-—desngn and 1mp1ementatlon

. Descriptive simulation

Management information systems—design and implementation
Data retrieval systems

-

tion of the problems and limitations involved.

Computer programming—at ledst some “*hands-on”’ experience and an apprecia-

Organizational planning, plan-making, strategic planning- -whatever name

you like, for responsibility for planning/implementing the goals, strategics,

werganizational structure and functions, for some mgmfn;ant picce of an

organization.

I

Fxperience in a bureaucratic environment at the federal, state, county, or
local level-LLE.A or TEA-type experience preferred.

Numerical analysis/methods experience or least education—e.g., dlophantme
programming; integer,

dynamic, linear/non-lincar programming; direct
search techniques, etc.

‘vidence of ability to synthesize and design

o Education

Mathematics’ through vector *spaces, non- lmear optimization theory prob=
bility theory.

Lducational/industrial administration; management courses (a great deal). In
general I would prefer education in the esoteric and experience in the
mundane. FEsoteric would be mathematics and oplimization theory, the
mundane would be accounting, organizational theory,and this sort of thing

Computer science—a minor amount, especially, though, information retrieval
systems.

Organizational theory, heavy exposure preferred .
Systems analysis techniques—not the introduction.or overall exposure

approach, but tough do-it-type courses, the ones with long case studies of

one or two semesters’ length. In other words, design problems that have to
be solved that are significant. :

'Planmaking or planning— cspccxally in educational planning.

A few courses in accounting, especially revenue and cost accounting. A good
cost accounting course, a really good one could be invaluable. in govern-
mental accounting, revenue expenditure’ courses would be valuable, too.

Four or five courses in statistics, the more the better. Certainly it should in-
clude regression analysis, analysis of variance and sampling theory

i

oo
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mcludmg an introduction to these tools and techmq >s in the
cwriculum ol all educational administrators. ‘\\
Furthermore, certain departments of educational adminigtration
might choose to offer specialization in quantitative analysis.
Researchers and practitioners graduating {rom such a program

.should be prepared to increase dramatically the scope and
~ctfectiveness of these methods. In the past, a primary ‘limitation

of quantitative analyses in education has been that the studies
were ‘conducted either by analysts who were not sufliciently
acquainted with problems and limitations inherent in education or
by educators who were not sufficiently acquainted with guantita-
tive methods. The research or practicing specialist in educational
quantitative analysis could strengthen the bridge between quanti-
tative analysis and educational problems. Such closeness between

_ these two areas sheuld result in analyses of higher quality, which,

in turn, should generate increased confidence in tht applica-

.blhty of these tools and techmques

PROBLEMS AND ISSUES

Appllcauon of quantitative analysis to educational administra-
tion is - by no means simple and straightforward. Both practical

- and theoretical problems must be faced. The practical problems
““center around three issues: the nature of quantitative analysis, the
role of the quantitative analyst, and the organizational effect of

the application of quantitative analysis. The theoretical problems
center around the question, “Can the- schools be viewed as
tactories?” '

PRACTIGAL PROBLEMS :

The nature of qugntitative analysis. Several problems arise from
the nature of quantitative -analysis. First, its complexity leads to
confusion. Second, its often overstated promise- of problem-.
solving leads to disappointment. Third, its quantitative nature

often leads to biased analyses. And finally, its expense leads to

unequal availability.

Knezevich (1969a) has noted that school administrators are
confused about the nature "of quantitative analysis (spec1f1cally'
the systems approach). He cites several contributing factors.

..Confusion among administrators as to the meaning and potentlal of
the systemis approach can be partially attributed to its over zealous
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adherents, semantic difficultics among experts, and its application to
minor pedestrian problems. (p. 129)

Perhaps this confusion explains why a recent survey of school

superintendents indicated that only 19 percent considered skills
in quantitative analysis to be essential to maintaining effectiveness
as administrators (Knezevich 1972).

The excessive zeal of quantitative analysis proponents often

results in analyses that are prepared vrith an enthusiasm unmatched
by capabilities (James 1969 and Durstine 1970). This practice, in
turn, ‘“‘may generate negative reactions because of an inability to
dehiver on inflated promises” (Knezevich 1969b, p. 158)..

Even under the best circumstances, quantitative analysis by its
very nature cmphasizes quantitative; data. This may result in
analyses that unjustifiably favor quantitative data over qualitative
information (Culbertson and others 1969). _

In any case, the application of quantitative analysis can mvolvc
a large expeuse (Durstine 1970), even though the-expenditure
should be justified in the long run (James 1969). The expense of
quantitative analysis makes it more readily available to wealthy

'school districts than to poor ones. As Durstine has noted,

“It seems to be a perverse law of nature that efficiency of opera-

—tion is a luxury more available to. those who have than to those

who have not”” (1970, p. 329).

The role of the quantitative analyst. 1t is 1mporhmt to note

that the quantitative analyst is seldom the decision-maker himself.

However, the complex nature of quantitative ‘analysis often leads
the analyst to play a more important role in decmon making
than he should. :

Because the tools of modern tc"hnology are relatively more Lon}plex
than those which are prescntly co amonly utilized in education; and
because specialized personnel are required in the development and
implementation of many approaches, there is a danger that basic ad-
ministrative decision-making will be unknowingly delegated to the
technologists who are employed because of their specialized
competence. (Knezevich 1969b, pp. 157-158)

It is lmpcmtlvc that the role of the analyst be kept within
"bounds. ST .

Lssentially he provides information for decision-making. He is rarely

the decision-maker himself. And information, per se, does not make

decisions. People do. His job is to put knowledge at the disposal of
_ power—no more and nothing less. (Keppel 1969, p. 123)
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Organizational effect. A final set of practical problems relates

to the effect of the application of quantitative analysis upon the
organization. Farmer (1970) has noted that “no organization can

‘be comfortable when there is a reexamination of basic objectives
and an evaluation of institutional performance” (p. 37). Often such -

reexamination is the explicit intent of quantitative analysis.
Furthermore, its tools and techniques require “a sometimes fright-
ening future orientation, where objectives may change markedly,
technology may be substituted for ‘human effort, and existing
arrangements are almost certain to become irrelevant” (James
1969, p. 37): This prospect in turn may upset those school officials
who perceive the school as a ‘“‘stable, static organization with its
solid_objectives rooted in its history of past performance” (James
1969, p. 37). In brief, the application of quantitative analysis in a
school system may generate a temporary lowering of morale be-
cause itdisrupts standard operating procedures (Knezevich 1969b).

THEORETICAL PROBLEMS

Several theoretical problems revolve around the question, “Can
schoolsbe viewed as factories?”” An affirmative answer to this ques-
tion was advanced as early as 1916 in Cubberley’s textbook, Public
School Administration:* '

Qur schools are, in a sénse, factories in which t.he raw products
{children) are to be shaped and fashioned into products to meet the
~ various demands of life. (Cubberley 1916, p. 338) Vo

As recently as*1967 both the assistant commissioner for educa-
tional statistics and the director of the Division of Operations
Analysis of the United States Office of Education held an identical
view: -

F.ducational processes are analogous to other production processes; they

transform input material (partially educated individuals) into output
products (better educated individuals). (Mood and Stoller 1967, p. 74)

Other writers have been apprehensive about using this analogy.
Pfeiffer believes that viewing schools as factories is as incongruous
as viewing Proctor and Gamble as a “detergent university” (1968,
p. 13). Durstine considers the factory analogy-useful “‘as long as

*This text was described in 1927 as “the most widely'read and influential
book on school administration of our generation” (Counts 1927, p. 84, cited
in Callihan 1962, p. 96).

\
\
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we don’t get carried away by that model” (1970 p- 33). He.believes
one advantage of~ the-model is forcing: reéogmtlon of the differ-

“ences between educatmg and manufdc{urmg Two important .

differences he notes are the concern w1t21 rejects from the educas

tional system, and, in education, the active 1ole ‘inputs’ *play in

their own transfor mation. / ’
Another important ‘difference is that production theory is well

“established, whereas several authors have pointed up the leck of

educational theory (Dlor 1969, Sisson 1969, Froomkin 1969, and

Boulay - 1969). Mo specifically, it is difficult to rdenufv and -
Y p M

quantify-the inputs and outputs of the educational process. ,
Inputs. After a thorough review of the literature on educational @

) production functions, Kiesling concluded that we do not know

“the proper dimensions of the vector-of educational inputs. Is a
‘master’ s degree in education a relevant teacher input? A year of
experience? A sense of humm 27 (1971, p. 3). Froomkin concurs:

Past studies have indicated that numbcr of years in preparatxon, years

of experience; or mcasurablc 1ntercstam the discipline being taught . .. °
* do not predict very well, if at all, the ability of a teacher to tcach._

Hence, one of the mdst important inputs in the educational process,

the teacher, cannot be evaluated until measures of effectiveness are /

found. (1969, p. 382) -

Furthermore, the teacher is by no means the only input into the |

learning process. The process can be viewed as a complex interac-

tion of m/any student-related variables: family sociceconomic
status, hc/)'me educational environment, .peer influence, learning
motivation, native ablhty, and school quallty (Coleman 1966 and

Kiesling 1971).

Outputs. Numerdus researchers have noted the’ comple\ multi-
dimensional nature of educational output (Weisbrod 1964, Thomas

" 1967, Hartley 1968, Hirsch 1968, Durstine 1970, Kleshng 1971,

and Bouldmg 1972). Durstine observes that the ends of the educa-
tional process are ‘“highly variable among individuals, places, and
times, and customarily not-very precisely defined” (p. 330). A

“taxonomy of educational outputs offered by Boulding (1972) views
’_educatlonal institutions as providers of knowlzdge, skills, custodial

-

services, certlflcatlon and community activities.

Weisbrod (1964) provides a more detailed dehneat:on of educa—
t1 nal benefits. He notes that the benefits of education accrue to
stq\dents in several forms as well as to individuals other than stu-

i
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dents. The benefits accruh)g to students include increased czu‘nihg_s,
the opporfunity to obtain further education, broadened indi\riduz?l\-\
employmer.t choices, the opportunity to protect themselves against

_technological change, and nonmarket returns such as enhanced
enjoyment of life both in the present and in the future. Nonstudents
who reccive benefits from the educational process include the stu-
dent’s current family who receives child care service, the student’s
future family who receives a better home educational environment,
neighbors, taxpayers, and {uture cmploycrs

Blaug has noted that ‘ o

the failure to quantify the consumption value, the external effects,
and all other social and cultural contributions of education are charac-
teristic of all current economic approaches to cducational planning. . ..
We simply do not know at present. how to accurately measure benefits
of education that are not directly reflected in the enhanced hfcume
earnings of educated people. (1968, p., 181)

Criteria. Harmes notes another theoretical problem—thc typxcnl
i reliance on only one criterion of educational effectiveness, that.is,
"~ “how many of the learners attained the objectives intended as
outcomes of the learning process” (1970, p. 46). He concedes that-
this is one potential criterion, but notes that there are others
worthy of -examination, including: ‘(1) objectives more aligned
with goals, (2) increased efficiency, (3) reduced undesirable side-
effects, (4) increased _reliability, and (5) more objectives accom-

pllshed" (p- 46)
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Potential of Preparation Programs

This chapter discusses the ideal content of hypothetical prepa-
ration programs in educational quantitative analysis. Such pro-
grants should be designed to serve three distinct groups: general
dministrators, pxacticing specialists in educational quantitative

- analysis, and researchers in this field. Each group plays a dlffcrent
/ role; thus, cach should undergo different training.

/ - THE GENERAL SCHOOL ADMINISTRATOR

— o The practicing administrator is on the firing line as a decision-

maker. By necessity, he must be a generalist and above all must
possess insight and an analytical orientation in order to evaluate
- new proposals and make decisions. The general administrator
.should be trained to develop quantitative reasoning and analytical
capabilities as well as an appreciation of the more technical
aspects of quantitative analysis. He should be tramed to"more
clearly define educational objectives and should be taught to

emphasize  the generation and evaluation of alternative routes

’ 24 N
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toward these objectives. He should not be trained as an artisan,
but he must be trained to dppxecmtc and uulmcdlhc art of quanti-
tative analysm

It is important to cmplmslzc that programs Lonstnuclcd for the
practicing decision-maker should not¢ be designed to make him an
expert in the use of the various technicil tools and concepts that
are involved. Rather, thesc programs should be designed to
acquaint him with what tools ‘and concepts arc available, under
what situations they can be used, and, most importantly, what\
their limitations are. It is possible that most program-analyses will
be performed by central office staff or outside consultants. Other
district personnel should know what this group can do and be able
to interpret and apply the results of such analyses. Moreover, all
decision-makers should be able to apply analytical thinking to the
decisions they must make daily. In brief, general administrators -
should be trained to criticize and utilize analyses, rather than
formulate them themselves. ’

THE, PRACTICING SPFCIALIST

The true artisan in the field is the specialist in educational

_quantitative analysis. The job market for educational quantitative

analysts will probably grow during the next decade. To retain
their influence and leadership in education, schools of education
will have to provide personnel to fill this increasing demand.

Two important questions must be resolved, however, before ’
developing courses and curricula for training specialists in quanti-
tative analysis. First, should a graduate school of education
develop its own courses in quantitative analysis instead of directing
its students to the courses alfeady available in graduate schools of -
business” administration, economics, or engineering? Second, -if

schools of education choose to develop courses-in systems

z}nalysis-of)era'tions research, should the course content be job or
knowledge oriented?

It is relatively easy for an education department in a large
university to justify developing its own courses in quantitative
analysis. First, the inflexibility of the narrow, specialized instruc-
tion in other departments has typically been rejected by graduate
students in education. Thus, just as statistics, historically centered

in the math dcpartment, is presently being tdught (espccxally in
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large universities) in departments such as public health, education,.

enginecring, business administration, sociology, “and  anthro-
pology, so will quantitative analysis tend to be ldughl I numerous
dedI‘lIT\CH[S : :

Sccond, a large graduate deparln1e11f'of education can usually
generate sufficient enrollment from the various arcas of education—
curriculum, comparative education, higher education; evaluation,
adult education, instructional technology, and so forth—to make
thesc courses economically viable. In addition, because systems
analysls and- dssocmled methodologies are applicable to other areas
in education, courses in quantitative analysis would tend to upgrade
training throughout the graduate program. Theiefore, for most
large gxdduatesschools of education, an intradepartmental approach
to these techniques is appropriate, with narrow and specialized
{raining to be handled by other departments.

The overall instructional goal of the inclusion of these coursgs
in a school of education is the development of a curriculum that

1. will present the rnaximum. amount of relevant content in
a given amount of time, and.

2.-will allow for two levels of course work—one for studefits

- desiring a simple introduction to quantitative analytic pro-
cedures, and one for those desiring a more thorough treat-
ment of these procedures

Even af'ter 1t is established that courses in educational gquantita-
tive analysis should be taught in education departments{ the diffi-
cult question of the content.and intensity of the courge of study
remains.- / o

The curriculum in this specialty must encompass th¢ skills (such
as ‘management science technologies, operations rescarch tech-

* niques, computer technologies, communications, dl’ld behavioral

science methods), attitudes (such as systems ana]ysw and PPBS),
and knowledge (such as the political, soctal, legal, and -economic
foundations of education) required of a quantitative specialist both
in a school district and in a research or private corporation engaged
in educational quantitative analysis. :

The methodological components of an educ,a‘tional quantitative
analysis curriculum must follow the guidelines specified by de-
scriptive and normative analysis,” with slightly more emphasis on
the ‘latter. Table 4 summnarizes the relationship between some of

s



O

ERIC

Aruitoxt provided by Eic:

Potential of Preparation Programs 27

the tools and techniques ol quantitative analysis and the types of

analysts to be performed. ; :

The reader should be aware, of course, that it is impossible to
construct a table in which each technique 1s assigned exclusively to
onc analytical category. Obviously, systems analysis and PPBS
might require the use of any of the dlld])[l(d] techniques. The
main object of table 4 is to distinguish between the analytical
tools used in descriptive and normative analysis. Descriptive
analysis specifies onl- system interaction of the model, whercas
normative analysis specifies constraints and an objective cvaluative

performance measure. Thus, normative analysis requires an opti-

mization. model, whereas multivariate statistical procedures arce

usually sufficient for dcscnplwc analysis.

- The mathematical portion of a quantitative apalysis cumcu]um
must émphiisize those tools and techniques that an 11&11-\'51 usces
most frequently. Based ona survey of the literature, L,lb]c 5 records
the frequency wnth which various opemtlons reséarch techniques
are used and the types of educational plannmg problems to which
they are applied. The widespread application of malhematlcdl

programming might be partly due to two factors. First, computer

software is available for solving large-scale linear programming prob-
lems. Second, systems operating under constraints and specilying a
criterion measure of effectiveness and interrelatedness are suitable
for application to typical school udmmlstrauou problems. For
these reasons, the mathematical programt model is one of the
more important subjects for an cducatxonal OpCldthllS rescarch
course. Computer simulation (hence, d.pmpuler programming skills)
should also be stressed as important deterministic models in educa-
tional planning. Models, siich as Markov chain analysis and Monte
Carlo techniques, are some of the more important stochastic models
that should be taught in graduate programs. Dynamlc programming .
should probably be emphasized because of its great versatility. Un-
fortunately, each dynamic programming problem is unique, and
the. formulation and solution of such problems require’ both
sophisticated computer programming skills and mathematical
mgcnulty ' ' -

The currictilum for candidates preparing for careers as quanti
tative analysts ‘in school districts would include courses n.
communications, educational administration, and the behavioral

sciences. Candidates: preparing for research or college teaching
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TABLE 4
TECHUNIQUES OF EDUCATIONAL QUANTITATIVE ANALYSIS
, o Technique
Type of Analysi: Present Time Extended
. Feriod Time
* Descriptive Analysis
(system'interaction defined
between variables) o
(F,x:amines questions re- —Computer ~ Markov Chain
- lated to measurement of -~ Simulation Analysis

| .
change or description of

the system). —Traditional Statis- Bayesian

tical Analysis Techniques
" . o _ B ' ~Statistical -
- : Inference

~Psychometric
Research
Measurements

" —Multivariate Statis-
* tical Analysis
. Normative Analysis 4 :
{an objective or criterion —Production Theory
. eps N
measure is specified and :
constraints recognized as
well as system interaction
between variables) o
; . -Leontief I-O
Input Trade-off Analysis :
 (Examines questions related
to system efficiency, that’is, ~
tactical questions)

- —Dynamic
Programming

" =Linear, Integer, and
Nonlinear. Prograniming’
——Eg‘bnomctrics

—Game Theory
' ——Qu.euing Theory
T . —Inventory Theory ‘
o . ' Output Trade-off Analysis  (SYSTEMS ANALYSIS— |
- (Examinles questions related PPBS) ‘

_— ) to system effectiveness, that -
: is, policy questions) :

—Utility Theory
O ‘ - -
ERIC
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. TABLE 5

TYPES OF EDUCATIONAL PLANNING MODELS
WITH ASSOCIATED MATHEMATICAL TECHNIQUES -

Enrollment Resource _ . Manpower
Projections Allocation Scheduling Planning  Evaluation

X ‘ X X R.egression
: : . " (production func-
tion studies)

X X X - X : X Computer - e
' _ Simulation
X X X X Mathematical
. Programming
X X - X _ Simulation
. o - ' Monte Carlo
X ‘ ‘ i X Leontief I-O
' : ' . ) X Game Theory
' X PERT
. _ A X ’ - X Queuingd®Theory N
' . X X ~ Dynamic Pro- ,
] v o "/ gramming ;
X | X X /" Markov Chain
' . AR / - Analysis
X X X ~ X -,/ X Heuristic Models
(o . v R ' A s
k . / // . " . 7
- " would take more. methodology-oriented courses, such as instruc- N
" . ' tional evaluation, tests-and measurements, and survey research -
“methods. - e R P

Educatlonal |_quantitative. analy{ts also need the basic_skills and -
techmques of statistical analysis, such as regression analysis, factor
~analysis; ‘canonical coryelation, and dlscnmmant/analysxs, if they
are to perform descriptive analysis in “educational settmgs Miscel”
“laneous techmques/such as Bayesian analysxs PERT, Delphi, and
~ game theory "hould be taught if time is avallable Most students,
. \ however, (n acqune -the major C(}xccpts of these techniques
- o . on tbe {'/
e ' /Because quantltatwe methodologxes are relatively new to edu-
T — " cation, a large initial-investment in instructor time will be requlred
- . T to prepare course sequences. Compllmg film teaching materials,
computer programs, and- reading lists, developmg liaisons with
_ school districts, preparing course syllabi, evaluating student
El{l‘ic S ' £ . . . | ' ) /
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- problem sets, and constantly evaluating and modifying the cur-
riculum will consume hundreds of man-hours.

o The investment in time, however, should pay great dividends
when the students from these programs are ready to do their own
rescarch and to enter school organizations as highly skilled per-
scnnel. Because they will have a thorough appreciation of the
limitations and advantages of quantitative analysis as well as an
understanding of the political, legal, and social forces operating in
a school.district, these specialists will, it is hoped, become effective
agents of change in education.

THE RESEARCH SPECIALIST

The researcher in educational quantitative analysis plays an
important role in bridging the gap between theory and practice.
Past applications of quantitative analysis have often been limited

" by the insufficient training of the analysts. These studies have
often been conducted either by individuals who were well trained
in techniques but were not sufficiently acquainted with the spe-
cifics of the problem, or by individuals who had a firm grasp of the
substantive issues but who lacked competence in quantitative
methods. The rescarch specialist should be trained to-combine
tools with substantive issues. He should then be prepared to
gencrate studies of high quality, thus increasing the acceptance of
quantitative analysis in the education field.

Through- experimentation, the researcher attempts to-generate
educational alternatives, appliesspecific methodologies to a wide
class of policy- or decision-related school district problems, and
attempts to extend knowledge of the educational decision-making
process. Since he must view education as a total system, his
; ‘ training cannot focus aréund one clearly defined area of inquiry,
' such as educational psychology or curriculum, or around a single
class of decision-related problems. Instead, his field and the field of

. school administration in general should be quite interdisciplinary,
drawing heavily on economics, political science, sociclogy, ilaw,

, anthropology, and so forth. However, one of the purposes of the re-
— ' search specialist is to assist the practitioner by providing policy- or
decision-related insights that could improve educational practice.
To achieve this goal, the researcher may specialize in one or more

1 of the following research approaches to education phenomena.
Q : -
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L. The input-outpul approach attempts to explain how educational
outcomes arc determinéd by the, quanmy and q allty of educational
resources received.

. The organzzatzon theory approach views the impact of historical,
social, legal, and political factors upon the schooll as an organization.

N

3. Evaluation attempts to ascertain if a large-scale intervention, such as

-~ a compensatory educdtion program, will affect |student outcomes.

4. The experimental approach surveys and attempys to evaluate alter-
natives to the present:schools and, in general, attempts to reform the
whole of education by eXamining the effects of the present system
on students, teachers, and administrators:

5. Efﬂ'c{ency-beﬁefit-cost studies look at means o
tional practice by using defined goals and trying mixed inputs in

improving educa-

order to maximize outputs

For educational research to have an impgct on educatlondl
practice, the research/ methodologxes must be spund and, in some
areas such as benefit-cost and input-output stydies, strongly ana-
lytical and qudntlta{we. Traditional statistical types of analysis
are useful for most of the research areas defindd above but do not
compose the entire/repertoire of analytical methodologies that the
researcher should possess—especially for benefif-cost studies. These
new supplementary skills discussed in'this monpgraph are classified
under the generdl heading of quantitative anal

graduate schools of education, if quantitatively oriented, have

stressed the, {raditional forms of statistical an lysis, As mentlone‘d
prev_lous/ly, it is only recently that the mathematical modeling

techniques of operations research have begu
7

to take theirlegiti-. -
e :

rsis. Typically, most. -

——
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—administrators who are prepared in-quantitative analysis methods
It established the need for all school administrators to develop an
appreciation’ for, ar ard, understanding of, the tools and techniques -

___of quantitative analysis. It also stated the need to train specialists
in educational quantitative analysis and outlined the ideal content
of preparatxon programs.

This chapter discusses programs - already in practlce for the

__ . preparation of educational administrators in quantitative analysis.

The chapter describes several répresentative programs that illustrate
how educational administrators are being prepared to utllue the
. tools and techniques of quantitative analysw

- Thése programs originate from two major sources: (1) colleges
R - and universities; and (2) .seminars, institutes, and workshops

~ developed by educational administrators, consultants, research and
developmcnt genters, and professional organizations. The formal

Q college and umver51ty “Courses are_ typlcally directed toward

ERIC - o
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prescrvxce personnel; the ;seminars; mslrtulcs and workshops are,
usually directed toward inservice personnel. :

The information in this chapter comes primarily from a special
- 1971 UCEA survey. Only some highlights of the more extensive
~-programs in quantitative dnalysxs are reported here. Because the
programs are not described in great detail, the staff members in
charge are named so those' readers desiding more information C'm'
write to them directly. The programs descl:rlbed in this chapter scem
to represent a fair cross-section of - those available for training
school administrators in quantitative aqalysxs.

COLLEGF, AND UNIVERSITY PROGRAMS

Formal programs in quantitative analysis are relatively new.
How new was made clear by the UCEA questionnaire, which
revealed that most programs have been'in existence for only two
or three years. Many more schools are only now beginning to.
develop programs. Table 6 lists some operating and developing
programs of schools that responded to the questionnaire. For
each program, the table lists the number of courses available in
quantitative analysis, the dverage number of students in the classes,
the director of the program, and how long the program has been
in operation. The table also indicates if a quantitative analysis
specialist is available, if ihe courses.are in the education department,
and if an mterdepartmentdl program is available.

A mioré extensive outline of the quantitative analysis courses
available in all the programs surveyed by UCEA is available in
the Appendix. :

Most schools responding to the survey indicated that their
students are being prepared for positions as school district analysts

\ and college teachers. Some colleges, however, indicated an orien-

tation more amenable to placing graduates in regional laboratories,

research institutions, and management consulting firms. A sig-

nificant number of colleges do not want to prepare specialists but
prefer to produce school administrators who are familiar with the
tools and techniques of quantitative analysis. '

To suggest the diversity of 'programs for preparing school
administrators in quantitative analysis, four are presented here in

some detail. The Iowa-PALRIS program (the oldest) and the

‘Univex;sity of California at Santa Barbara educational executive

- e e e e
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program (the newest) are presented to show how the direction of
such programs has shifted in only a few years. The University of
California at Los Angeles program in educational policy and plan-
ning is presented because the authors of this paper are associated
with it and because it is representative of programs based entirely
in large schools of education. Finally, the Ontario Institute for

Studies in Education’s program in educational planning is presented

because of its comprehensweness

The reader should in no- way construe the selection of these,

programs as a judgment of their merit or distinction; they were
chosen only because they present a representative cross-section of

programs used to prepare school admmlstrators in quantltatlveA

analysis.

IOWA-PAERIS PROGRAM

. The University of Iowa Program for Administration for Educa-
tional Research and Information Systems (PAERIS) was perhaps
the first federally funded program specifically intended to train
practicing specialists in educational quantitative analySIS

The course work requirements of the program are desxgned to
provide students with background in each of three areas:

1. educational administration
2. research and statistics

*3. data processing and computer science

The suggested courses in educational administration cover the
foundations’ and philosophies of educational administration, fi-
nance, curriculum, law, and pe_rsonhel management. These courses
can be taken with emphasis on elementary, secondary, or higher
education levels. Students fulfill the research and statistics require-
ment by taking at least five courses in these areas. The minimum
requirements for data processing and computer science are fulfilled
by three courses .in the management of educational information.
Empbhasis is on the use of the computer as a tool in the processing

" of information.

A number of PAERIS program courses are often taken outside
the school of education. Computer science and. theory of statistics
can, for example, be taken In the mathematics department;
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systems analysis, operatioris research, and decision theory in the
business. college; communication theory in the journalism depart-

ment;and operations research and systems design in the department

of industrial management engineering.

In addition to the regular course work, each student is required
to participate in a variety of experiences that fall under the
general title of PAERIS Practicum. The practicum serves two
primary purposes. In it students should gain appropriate knowledge
and -skill not included . in the regular courses and seminars, and
experience in applying knowledge and skill to “real world” situa-
tions and problems.

-The knowledge component of the practicum involves studymg
topics not covered in classes, listening to and conversing with
guest speakers from inside and outside the university, and vmtmg
various educational agencies, conferences, and conventions.

Of all the courses in the lowa program, only two are devoted
to educational quantitative analysis. One, Educational Systems
Analysis and Operations Research, focuses almost entirely on
the application of operations research to education. The class
emphasizes the quantitative tools of network analy51s (PERT),
probablhty, decision tables, strategies, mathematical pro-
gramming, queuing, simulation, -and gaming. The other, a seminar
in computer applications in education, varies in focus from year to
year but is often devoted to operations research. -

In summary, the PAERIS program is generally tailored to train
practicing specialists in educational quantitative analysis. By
exercising control over the quality of entering students (math
majors with high GRE scores) and by making use of other depart-

‘ments in the university for specialized courses, the- PAERIS

program is conceptually very sound. Furthermore, those responsible
for the program are to be commended for prov1d1ng a research
practicum and for making use, in general, of university resources
in other departments. ' '
However, one weakness of this program mlght be its apparent
lack of integration with the social or behavioral sciences. Further-
more, the courses in the program seem to be oriented primarily to
specific operations research techniques. This narrow focus yields
specialists who are capable of handling tactical problems but who
might be somewhat lacking in their contributions to the solution

~ of policy and planning problems.




O

ERIC

Aruitoxt provided by Eic:

Preparation Programs in Practice  /
s

/

/

ONTARIO INSTITUTE FOR STUDIES IN EDUCATION (OISE) /

The Ontario institute functions both as a graduate school

of
education for the University of Toronto and as a research and
development’ center. The resources that equip the institute to (ill
— these two roles also enableit to offer what is probably the greatest
number of educational operations research courses available in any
graduate program. The institute offers both the master of arts and
doctor of phllosophy degrees . with SDCCIallldthn in educational
plannmg

A majority of the operations research courses are taught in the

"The following courses are offered-in the school of educatlon

1700X Theories of Micro-Fducational Planning

A study of concepts of town planning, regional planning, and land use
as applied to school planning; concepts of economic and social planning
as applied to educational service, together with the range of work of
planning offices; the relation of planning to administration, of planning

Department of Educatiorial Planning by a small group of educa-
tional' OR specialists. Students wanting to specialize in operations-
research are usually required to have a bachelor of science degree
or equ1valent training in mathematics.

decisions and political decisions, and of planmng and educational .

research

1703X Fducational Planning: Fconomics of Human Resources

An_analysis of the contribution of investment in human capital to

* economic growth, with special reference to problems of manpower
. ang educational planning. :

1704X Quantitative Methodologies of F.ducational Planmng

The intensive study of a selcctxon of techniques drawn from the
mathematical and statistical sciences in order to assist the educational
planner in developing a guantitative approach to planning problems,
in evaluating contributions to the educational planning literature, and

in bridging the communications gap between cducatiopal decision- -

makcrs and mathematxcally trained researchcrs

1705X Populatlon Studies

An introductory course dealing with the problems, techniques, and
methodology of demography. Topics include population measurement
and prediction; mortality, and expectation of life; measurement of

" fertility and its differentials; estimation of- internal migration, and

consideration of patterns of urbanization and location; determinants
and consequences of international migration; the relation of population
to resources; population policies; the composition of population; the

relation of demographic factors to education.
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1706X The Budgetary Process in Fducational Planning

This course will concentrate on the links between planning and resource
allocation in public education. Recent developments and new concepts
in budgeting will be examined, with emphasis on their applicability to
planning for expenditures on human resources in general, and on
educationsin particular. '

1707X Fducational Systems Models

The main emphasis will be on the class of macro-models known as flow
models, which will be studied intensively with respect to basic concepts,
. mathematical formulation, empirical estimation, and computational
form. A model structure that uses Ontario data will be used by the
students for the construction of example simulations. Other systems
models used in educational planning, such as resource allocation models
and institutional models, will also be discussed.

1708X Educational Planning for St.:)cial_Development

This course focuses upon linkages between education .and the social_
development of nations. Conceptions of social development will be -
examinedand approachesto the measurement of dimensions of develop-
ment relevant to these concepts will be evaluated. Evidence concerning
the linkages between education and social development will be con-
sidered with a view to codification for the purpose of developing propo-
sitions useful to theory building.

1709X The Educational Planning Process in Developing Nations °

This course will emphasize the pragmatic approach to ‘educational’
planning in developing nations, in which the data customarily used may
AR ‘ be incomplete or unavailable. The scope and range of the gencral
r planning process, and the p:i-:*: of educational planning, will be -
examined in the light of deficiencies in data and constraints of man-
power, ‘capital, and policy. The methodology for the conduct of
planning in the more developed nations will be discussed in terms of it:
applicability to problems encountered in the less developed nations.

o 1710X: Seminar: Controversial F.ducational Issues for Planners

An examination of divergent views on theoretical and practical issu-s

, and problems in education, which are relevant for educational planners,

. _particularly those at the local level. Some issues to be examined:

reorganization of the school year, community use of school facilities,

individualized instruction, equality of educational opportunity, use of

para-professionals in elementary and secondary schools, community

involvement in the setting of school goals and programs, integration of
exceptional children, and introduction of controversial programs.

-1712X Manpower Planning and Manpower Utilization -

An analysi's of the theoretical foundations and emp:irical methodology
of manpower planning. Topics include the concept of an occupation,
Q S _ ;
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“the relation between the level and structure of output and occupational
distribution, alternative methods of forecasting skilled manpower nceds,
“skill substitutability, the effect of technological change upon the demand
. for and utilization of skills, the flexibility of the educational system,
and the exchangeability of different types of education and training.

3703X Workshop: Topics in F.conomics of Human Resources C

This seminar is intended primarily for students in the second year of
their program. Probable topics for student projects include macro- -models
of ‘education, the production function, technological changc and
manpower forecasting techniques.

3704X Seminar: Mathematical Models in Fducational Planning

The purpose of this_course is to examine and evaluate application of
systems analysis, operational rescarch, and related techniques to
practical educational planning. Recent developments in compreh=asive.
quantitative approaches to global educational planning problems will i
be examined, and their potential for improving the reliability of forecasts,
and of the information base for planning, will be evaluated. Content of
the course will be highly mathematical and advanced students will be
encouraged to exploit course topics in thesis research.

3707X Seminar: Operatiovns Research for Educational Systems

Topics ‘will include: an introduction to stochastic processes, Markov
processes, and elementary queuing - theory; optimization subject to
_constraints’ by mathematical progx:amr_ning methods, with applications
in educational systems; and introduction to the theory of games and
statistical decisions, simulation and scheduling techniques.

It is readily apparent that OISE is distinguished for the extra-
ordinary breadth and comprehensweness of its program. The
tactical orientation, as well as the emphasis on policy and planning,
would serve other fields in a graduate school of educatioa quite
well. Furthermore, the- institute’s program is excellently integrated

- 'with the departments of economics, manpower planning, and

other social sciences. It appears that this program would prepare
students for a wide variety .of educational positions.

Passibly one weakness of the program is its apparent lack of a-

research practicum for those students desiring real-world experience
in educational quantitative analysis. Additionally, such a compre-
hensive course sequence would require a large staff and high
enrollment within a school of education. Thus, the course offer-

~ings might be too extensive for most schools of education to

staff effectlvely
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P ' ' ‘ The first two weeks of Mathematical Modeling of/Educational .

Problems and Processes (246A) focuses on advanced work with

the Scientific Subroutine Package (rzm'dom'n.mnb/,ér generation,

matrix inversion, and eigen-value/eigen-vector analysis) and on a

gencral mathematics review (matrix algebra dnd differential

o calctlus). Thé remainder of the class is gile_,voled to the specific
o mathematical modeling techniques of operations research.

Emphasis is placed on deterministic modeling concepts such as -

linear " programming, mterpnclallon of post-optimal sensitivity
analysls Leonticef input-output models, and two-stage least-squares
~-models, along with stochastic modeling concepts such as Monte
Carlo techniques, Markov chain analysis, dynamic programmmg n
Markov chains, and queuing theory. The basic concepts and assump-
tions of each' model are presented togeth:+ with examples of their
application to problems in ‘educational pianning and mdnagement

The next course in the sequence is A:ivanced Topics in Educa-

* tional Planning (246B). It provides an overview'of Bayesian analy-
sis, microeconomic. theory, .game theory, logit models,.and
- differential equation models. Students divide their time between

classwork’ arid fieldwork in local school -districts. For the most:

pml class time is spent sludymg 1esedrch proposals and andlyzmg

The final course is a practicum in Educational Pldnmng (446A)
devoted exclusnvely o dissertation proposal writing, short projects,
and-internships in local educational agencies.

The main topics covered in each of these courses are presented

i table 7. _ “ )
In summary, the UCLA program serves as a reasonable prototype
for other graduate programs, but it suffers from a lack of formal
. integration with social and behavioral science departments in the

~—university, While the principal topics in the field*can be covered’

' in these courses, the program is geared to the reszarcher in educa-
. tional operations. However, with the set of four courses-and the
research practicum in educational policy, the program serves the
needs of the practicing specialist in educational quantitative analys1s
as well as the needs of the general admlmstrator :

UNIVI“,RSITY or CALIFORNIA AT SANTA BARBARA (UCSB)

The University of California at Santa Barbara'’s -educational

executive program will begin with the 1973-74 school year. The

O

el

: ,

- . . . . v

LB
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TABLE 7

QUAN’HTATIVI-‘;'MltTH()DS ASPECT OF UCLA CURRICULUM
- IN EDUCATIONAL PLANNING

— - 242F

Information Systems and Educational Planning
Systems Analysis o

PFERT:and Linear Programming
*Computer Programming

< #-  Multivariate Analysis
e —— -Management Information Systems Design {
) 246C : ' 246A ° -
" Strategic Planning in Educaiion Mathematical Modeling of EduCatwnal
Macroeconomic Theory : Prablems and Processes
Fconomics of Fducation Y Mathematics Review
Policy Formulation, = ' Linear Programming with Cost Sensitivity
Production l'unctlons‘b " Analysis
! Leontief [-O
2468 Markov Chain Analysis
Advanced Topics in Educational ~ Queuing Theory
N Planning : Monte Carlo Techniques
N . Benefit Cost Analysis .
‘ - Advanced Topics in OR’ ' o 446A
Goal Programming -/ Practicum in Educational Planning
Bayesian'Analysis 7 '. (dissertation research)
Two-stage Least-squares and (internship)

Advanced Topics'in Regression
Review of Microeconomic Theory
“Differential Equation Models
o Logit Models and'Dynamic Pro-
’ gramming in ’Markov Chains

—\\\

i =t . 7
’# ; o
program’s goal is to prepare doctoral students as specmhs,ts cqpable
of advxsmg the chief executives of complex public and private
~educational organizations. ] /
The UCSB educél_t_x_gml executive program has developed per-
formance criteria for each-of three program ObJECllVCS purposing,
planning, and evaluating. Table 8 lists these criteria,’
The course sequence and the program objectives for each dourse
are outlmed in table 9.
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\ TABLE 9

UCSB COURSE SEQUENCE AND OBJECTIVES

Objectives '

Course Sequence General Purposing Planning Evalua- Lead-
ting  ing
Fd. 240a The Adminis-
trator and Edu-
cational Purpose X X
Ed. 240b The Administrator
and Fducational
Purpose X X
FEd. 241a Schools—Public
: Institutions X X
kd. 242 Schools—Complex .
"Organizations X
Ed. 244  Organizations and
: - Interpersonal
Relationships X
Fd.245a School Finance X X
Ed. 245b  Introduction to-F.con-
omics of F.ducation X X
Fd. 245¢ Resource Allocation .
‘in Fiducation X X
Fd. 246a  Fvaluation of
School Programs x
F.d. 246b FEvaluation of
' School Programs X
Fd. 247a Seminar in Problems
of Administration’ X X
Fd. 247b Introduction to FEdu- '
cational Planning , X ‘
Ed. 247¢ Advanced Educational /
Planning i X .
Ed. 114  Introductory Educa-
] tional Statistics "X
Fd. 214a Advanced Educational
" Statistics X
F.d. 214b Advanced F.ducational
- Statistics X
£d. 219 The Evaluation of
_ Student Learning { X
Ed. 220 . Measurement and -
Fvaluation X

ir

N
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The UCSB program, only now matriculating its {irst students, is
one of the most thorough and well-planned of all the programs in
educational quantitative analysis. Its creators have pOSSIblv learned
from the mistakes of others. - o

As stated in the program dCSCI‘IplIOn, it 1s duected primarily at

the “educational executive.” This program of courses (unlike the

“UCLA program) is geared spec1f1cally!td the general administrator

and the praeticing specialist in educational quantitative analysis.
Conceptually, the program integrates cducational issues with re-
search and management skills. The UCSB program could serve as

an excellent model for small schools. ’

GENERAL RESULTS OF THE UCEA SURVEY

Although the descriptions of the various educational quantitative
analysis programs currently developed or being developed are not
detailed, the reader may extract the following conclusions from the
brief descriptions presented in this chapter and in Appendix 1. -

1. The majority of existing progfams' in educational quantita-
tive analysis are only a few years old. The number of these
. programs has grown very rapidly in the past few years and
most schools of education will pmbably institute such pro-
. grams in the near future. ‘

"2. Because school districts are demanding specialists in educa-
tional quantitative analysis, the training of such specialists
is rapidly becoming one of the principal tasks of educational
administration departrﬁents;: Education schools are begin-
ning to emphasize the development of quantitative mana-
gerial skills, and at present there is a demand for professors
possessing ‘these skills. -

3. The body of knowledge in educational quantitativeI analysis
IS nOW- lextensive enough for gr aduate programs to ‘be

developed

4. The type of graduate program at a given institution seems
closely related to the teaching personnel and funding.
sources. The goals and objectives—training researchers or

. school district personnel—seem to be determmed by the
individual institution.

5. The guantxtatlve techniques - emphasized!in the opera-
tions research portion of quantitative analysis programs

RIC |
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. are mathematical pxogrammmg, PERT, and computer

L methods. o
6. The large universities tend to develop programs for re-

searchers, whereas the smaller schools place a greater em-

phasis on school district adniinistrators.

1. The graduate programs have a sequence of two to five
courses in quantitative analysis with only the more advanced
courses mvolvmg a mathematlcs or statistics prexequlsue

Even though systems analvsxs stresses the interdisciplinary ap-

proach, most of the programs surveyed were methodologzcally

“griented and disassociated both from other areas in the school of
education and from other graduate departments that might offer
curricular .enrichment and insights into educational problems. A
few programs, such as those at Stanford, U.C. Berkeley, and U.C.
Santa Barbara, stress both the practitioner, or case study model,
and the interdisciplinary approach. The survey results indicate the
mcreasmg emphasis on quantitative analysis in educational adminis:
trator preparation programs. At this time, however, course empha—
sis seems too methodological and not well mtegrat°d with the
other dlsc1plmes in the school of education or in the university.

Most programs have prepared excellent reading lists. While it is

difficult to ascertain the quality of what is taught, the scope seems
adequate. Problem-oriented seminars using the systems approach
" might be further utilized. Attention in these courses should be

given to clearer definitions of educational objectives, modeling of
school operations, . dcvelopment of quantitative reasoning and
analysis - capabilities, generation of alternative solutions to prob-
lems, and communciation and articulation of results.

It is importanit to recognize that the purpose of these graduate

programs should not be to make all ctudents experts'in the use of-

the various quantitative tools and concepts, but rather to introduce
them to what methods and - concepts are available, under what
situations these can be used, and, most importantly, what their

‘limitations are. If, for exam; le, most program analysis is performed

by a central group at the district Jevel, the principal should know

- Wwhat analyses this group can perfoxm for him and be able to inter-
v pxet “the results of such analyses. Moreover, he should be able

t5" “apply the analytical thinking emphasized in much of the train-

_ing material to decisions he must make on a daily basis.”
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The UCEA survey indicates that only about one hundred doc-
toral students in educational systems analysis will be moving into
research or staff positions with educational research organizations.
Since new administrative positions in education are now con-
strained due to declining enrollments,.declining support for edu-

cation, and administrative appointment ‘being based on minority

membership, the potential impact of educatienal:- quantitative
analysis on educational practice might not be realized.

What seems to be required is an emphasis on inservice or post-
doctoral training in which school administrators in top administra-
tive positions come back to the classroom’to update their skills and
to learn what has happened in other disciplines that might affect
decision-making in their districts. '

UCLA is now attempting to devélop a consortium of. school

“districts with a supenntendent and two assistants from each district

coming to school once a month. Two. students from the graduate
program will be placed on this team. The students will: gdm valuable
internship training,”while the school officials will ledrn the latest
methodologies. The two assistants to the supermtendent will be
regularly enrolled doctoral'students. They will meet for a full day
once a week, while the superintendents will meet, with the group
only once a month in a workshop seminar with guest speakers.
Problems common across districts will be identified, and by means
of a team approach the problems will be analyzed.

Thus mixing inservice training with a preservice program might
be extremely beneficial to all conceried. The superintendent.
could work on problems facing his district; the graduate students -
could benefit from internships; and the young assistants to the
superintendent could develop the latest managerial skills and pos-
sibly earn a degree.

Several interesting inservice programs are .oriented toward trans-

_ mitting to school administrators the skills in, attitudes toward, and

knowledge of quantitative’ dnaly51s These programs are discussed
in the following scction.

INSERVICE PROGRAMS ¢

Inservice programs developed outside the formal uhiver,_sity

_setting typically have been specifically designed to acquaint school

personnel with the tools and techniques 6f quantitative analysis.
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These programs have been sponsored by various sources including

cducational administrators, educational consultants, rescarch and
development centers, and scholarly organizations.

EDUCATIONAL ADMINISTRATORS

Ilustrative of the short courses and inservice programs in educa-
tional quantitative analysis developed’ by educational administrators
are Operation PEP (Preparing Educational Planners) and PDP
(Professional Development Program). Both programs were directed
primarily to inservice personnel. The emphasis of the two programs
was on policy and planning problems rather than on tactical prob-
lems, and both stressed the development of analytical attxtudes
rather than specific operations research skills.

Operation PEP. Operation PEP, sponsored by the San Mateo

' County Board of Education, was an ESEA Title III project for

preparing educational planners. The project produced twenty-
four publications that covered the material presented in class deéal-

ing with educational- management and systems techniques. The
content of PEP seminars can be ascertained by reviewing the

topics of the publications given to PEP participants:
accounting scheme for personality-study
budgeting as a tool of allocation
_budgeting in California ir:ﬁermediate and local education agencies
collective decision-making in organizaﬁons /
digital computer principles ‘
digital simulation and modeling

framework for the evolunonary development of an executive mforma-
tion system

part 1: organizational problem -finding
part 2: system design, 1mplementatlon and evolution

éoals for public education in Texas

information system for a district school administrator
information system overview

input-output trends ' -
manager's guide to.objectivcs '
network-based management procedures
organizational aspects of resource mobilization
persistent problems in system development '

profile of cognitive development in children

Lo

R
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" social indicators, socialreports, and social accounts toward the manage-
ment of society -
sl{nc of the art in information handhng
a system approach to pldnncd change in education
part 1: an adaptive” framcwork for public education and cducatlonal
managcmc:nt
part 2: a strategy for planned change in public education

the role of system analysis in education management .

The seminars were a full day long and usually met once or twice a.
month for a year and a half. They wére primarily directed to school
superintendents, school officials, and ploiessors of school adminis-
tration. Because the Operation PEP scries emphasized qualitative
or attitudinal methods, only simple quantitative methodologies,
such as PERT and elementary lincar programming, were discussed.

PDP. The Professional Development Program “PPBS Road
Show’ was jointly sponsored by the Association of Calilornia
School Administrators, the California School Boards Association,

.and the California Advisory Commission on School District Bud- ‘

geting and Accounting. During April and May of 1972, the pro-
gram presented one-day workshops at eight different locations in
California. These workshops were directed primarily to inservice
pmsonncl However, participants also included preservice person-

I, professors of education, and concerned citizens. The four
sectlons of the workshop are described below.

Section]l —=HOW TO INVOLVE PEOPLE IN DETERMINING WHAT
. THE PUPIL SHOULD LEARN: NEEDS, GOALS, OBJECTIVES,
PRIORITIES '

A. Participants wil.lf'outline one process for involving the community |
in determining an educational philosophy and district goals. '

B. Participants will describe one method of conducting a needs
assessment. .

C. Part1c1pants will develop one technique for identifying priorities.

D. Participants will develop one technique for involving the staff in
defining program goals and objectives.

E. Participants will demonstrate an-understanding of the technique for
developing goals and objectives by writing two levels of goals, and
two programs or instructional ob_]ccnvcs

Section 2-—-HOW TO DFSIGN A PROGRAM STRUCTURE, DE—
VELOP A PROGRAM DESCRIPTION AT LEVELS IV AND V,
IDENTITY REQUIRED RESOURCES, AND DEVELOP ALTFRNA-
TIVE WAYS TO IMPLEMENT THE PROGRAM '

A. Participants will design a tentative program structure to fit the
unique characteristics and needs of their respective districts and be
compatible with the state mcdel.
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B.

C.

D.

Participants will write a program description for a program at level
IV and a program at level V, assign responsibility, identify required

resources, and state evaluation criteria.

Participants will develop one goal and one objective for each of the
programs at level IV and level V.

Participants will develop two alternative ways to nanemcnt the
program and achieve its objectives. -

Section 3—HOW TO BUILD A PROGRAM BUDGl’IT, WITH ATTEN-
TION TO THE ALLOCATION OF RESOURCES, COST ACCOUNT-
ING, AND THL COLLECTION AND USE OF DATA

B.

‘. Participants will develop.- a form for presenting the budget of an

Instructional Program and a Support Program to the Board of
Education.

Participants will develop two methods of allocating support costs to

- instructional programs.

C.

D.

Participants will develop a program budget cycle, identifying the
nccessary activities, and budget documents.

Participants will prepare a Multi-Yecar Cost Data Sheet for each of

the alternatives, if time permits.

Section 4—-HOW TO IMPLEMENT PPBS IN YOUR DISTRICT,.

LISTING TASKS TO BE ACCOMPLISHED, DEVELOPING A CALEN:
DAR, IDENTIFYING CONSTRAINTS, PROVIDING TRAINING FOR
T T———STAEF, AND AVOIDING PITFALLS

A.

Thus the PDP program was onemed to policy and planning and
presented almost no training in opcratlons research skills. This
program did perioxm an adequate job, of éncouraging school ad-
mmxstratons to viéw their educational programs and objectives in
a systematic> fashion and ‘to explore the pracess of planning.
Furthermore, it introduced much of the terminology used in the

. Participantswill li

. . \ g . ! .
Participants wﬂlf"ske(eh\%gh\jg_‘rsft of an 1mplementauon
calendar, including all the elements —activitics necessary to im-

plement PPBS, consistent with the capabilities of t e'mpccfwe\‘ :

districts.

. Participants will identify constraints, evaluate the status, identify

required training and [he time period nccessary for accomplishing
tasks,

. Partlcxpants\_WI]l identify the objectives of each task, as well as

personnel and materials required.

‘-four benefits of systematic planning for effective
accomphshment of 1mplementanon tasks.

policy and planning area of educational quantitative analysis.

EDUCATIONAL CONSULTANTS

- Programs developed by Research for Better Schools, Incorpor-
" ated (RBS) and by the Battelle Corporation are representative of
efforts by educational consultants to train school administrators in
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quantitative analysis. Both of these organizatic /s’, programs focus
on policy and planning problems and/emphdsize analytical atti-
tudes rather than operations research skills. /*

RBS. Research-for Better Schorls, Incor)

orated, based in Phila-
»ward applied research

government funding, is to sec that importgnt conclusions and policy
recommendations of research and analysis in education are imple-
mented in the schools. ' ' -

» For several years, RBS has woyked cooperatively with two
- Pennsylvania school disg‘);i,c_t,s_.(;lh( Radnor Township and the

Harrisburg City schools).iAmong the stipulations in the agreement
between RBS and the two schobl districts is one requiring RBS
Azmzlgcmcm skills to the adminis-
trative stalfs of the two districts. Lo
According to Stan Temkin, director of the RBS program
Planning for Change, . '
~ Our primary emphasis has been .on implementing “comprehensive
planning” by a bottom-up implementation strategy--We involve
teachers heavily in a “‘year no. 1" {(as well as administrators) in develop-
ing planning objectives and performance indicators. In year no. 2 those -

teachers who elect to be involved use the performance indicators in their
classroom. At the end of year no. 2 teachers assess their weaknesses and

_ —sechoél'principals recommend, to the extent that they see the need,

change. Recommendations are supported by cost estimates and coor-
.dinated at the district level. We have trained ncarly 200 teachers and
administrators and have involved more than 100 other teachers
~in these efforts. ' T
We are also producing self-instructional materials that are heing
tested in three other school districts. The purpose of the self-
" Tinstructional materials is to allcw RBS to have many districts engage in
- comprehensive planning witl’iou't direct involvement by the RB3S staff.

Working in close cooperacion with the school districts, RBS hds
produced the sclf-instructional Comprehensive Planning Manual
for Curriculum:Oriented Personnel. The instructional materials do

not emphasize operations research skills. Instead, they outline to -

adrgi/l}}ﬁlr;ltot's and teachers some of the qualitative aspects-of
planning.and policy-making. Hence, this program also is geared to

acquainting participants with relevant terminology.

Batfétle; Battelleis—aptivate corporation based in Ohio with
— . - . v

\
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offices worldwide. It is concerned with quantitative analysis and
management primarily in the social sector. '

~ The corporation’s Center for Improved Education has developed
a one-week workshop on planning for school administrators. This
workshop combines the scientific and the humean dimensions of
education in a humanistic educational model. The workshop’s
primary goal is to prepare its participants (superintendents,
assistant superintendents, board members, and others involved in
local district planning and po_licy-mz,king) to apply the humanistic

model in a manner that will bring about constructive educational

change in their school districts: _ :
The "topjcs of the Battelle lectures and discussions arc listed.

1. The Present Situation in Edycation
II. A Humanistic Philosophy of Education
III. The Nature of Man
IV. The LEffective Human Bein
V. Goals for a Humanistic School System
VI. A Humanistic Instructiongl Model
VII. Humanistic Educational ¥ airiagement
VIII. A Strategy for Educational Change

In addition, the workshop in¢ludes
1. A comprehensive laborétory xercise involving the workshop par-
_ ticipants in
'3 idcntifying gducational needs
establishing priorities
specifying objectives -
developing alternative solutions
formulating recommendations for action

2.

case history of an innovative middle school—from its inception
its present state.

5> e e e 0

The Battelle program is almost entirely humanistically oriented,
though the workshops do C())‘ncern,themselves with some.of the
processes of planning and policy-making.

In summary, these two corporations have developed materials
that might be considered pzrimarily process oriented rather than
skills oriented. Their programs focus on policy and planning
problems. rather than on tactical problems. Changes in attitudes.
and acquisition of knowlédge_ are the primary intents of these
efforts rather than 'devel'éI;ment of operations research skills.
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- RESFARCH AND DEVELOPMENT CENTIERS -

The programs developed by rescarch and development centers
arc by far the most comprehensive of all the inservice programs
described here. They deal with both tactical and policy and plan-
ning probleins, and they stress both the process of planning-and
policy analysis as-well as the skills of operations rescarch. Efforts
representative of this-approach have been undertaken by the Re-
scarch and Development Division of the Center for EdqullOlLll
Policy and Management (CEPM) and the RAND Corporation.

Center for Educational Policy and Management. Newly formed
on July 1, 1973, at the University of Oregon, the center consoli-
dates in one organization the Center for the Advanced Study of
Educational Administration (CASEA), the ERIC Clearinghouse on
Educational Managemcm ,»gmd two departments in the College
of Education. =~ -

The programs that collectively are called the RCSCdlCh and De-
velopment Division are former CASEA programs funded largely-
through separate contracts with the National Institute of Educa-
tion. Together, these programs concentrate on improving organiza-

tional and administrative practices.in schools and helping
administrators and other school people discover ways of imple-
menting°the emerging and most promising practices and products.

One of the Research and Development Division’s programs is of
particular interest with regard 6 inservice training and quantitative
analysis. This program, PPBS in Schools—Organizational and Client
Consequences, is seeking to determine the consequences—with re-
spect toboth orgamzanonal variablesand client (student) interests—
of -implementing’ systematic program planning and budgeting
systems (PPBS) in schools. SPECS (School Planning, Evaluation,
and Communication System), a version of PPBS devcloped at
CASEA between 1969 and 1972, is the form of PPBS that the plo-
gram is 1mplementmg and studying.

SPECS is designed to systematize efforts within an 01ganuat10n

to plan, allocate resources, implemént, and evaluate its ongoing.

programs. Five components of SPECS help a school district develop
certain capabilities. The comporents include

e asystems analysis of the school district

e program cost-accounting and budgeting

e program planning, implementation, and evzluation
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e community-based broad goal definition
» . assessing achievement of the district’s broad goals

The SPECS rescarchers have developed a wide range of instruc-

tional materials. Some are for actual use in the district; others are,

aids for consultants. Some of the critical documents used ‘i
SPECS are the following: '

TDCAM (Total Direct Cost Activity Matrix)—a two dimensional chart
that displays a district’s ongoing activities, or “operating programs,” on
one¢ dimension and its object-cost- categorics on the other dimension.

4The particular programs and catcgories are determined by the school.
district.

PPI".I);‘(Program Planning and Fvaluation Document)—operationalizes
(for li‘aining purposes only) the model of planning and evaluation that
undergirds SPECS. It is used onlv to introduce the model and the cycle
of program planning, | cvaluauon and replanning. .

PED (Planning and lvaluanon Document)—designed for actual use in

planning and evaluating the instructional units that institute an ongoing
-instructional program. It includes the “Record of Student Performance,”

a kind of grade book for “tracking” actual outcomes of an instructional
" unit or program, and the Program Summary.

‘The SPECS Program Summary also is dcsxgned for actual use. It sum-
marizes the most critical data in the multiple PEDs developed for units
in a single instructional program.

“The SPECS instructional matenals have been field-tested in over

twenty instructional settings and in an extensive three-year pllot-

tést inteivention in one locale in particular. Dmmg the next five

years, as the. program shifts from a developmental interest in SPECS

to @ research intercest, the program’s strategy for implementation
will change. Rather than replicating previous fie!d-test experiences,
General Learning Corporation, the publisher of all SPECS materials,
will now be responsible for implementation. The Rescarch and
Development Division’s responsibility will be to study thc effects
of those.implementations. '
Thus the division’s approach is to devclop and assess the impact

of instructional ndmmg packages that™ ‘can be used in school district

inservice programs.
RAND. Formerly the primary (ocus of RAND research was on
military projects funded by the United States Air Force. Now The

RAND Corporation is expanding its research efforts’ (and funding

sonrces) into -many nonmilitary areas, including education. One of
these efforts is the development of an educational policies center
K .

Y



O

ERIC

R A v e providod vy evic [

N

Y
s

Preparation Programs.an Practice -, 55

at the RAND site in Santa Monica, California.

The purpose of one part of the center will be to fam iliarize
school district planners and administrators with modern approaches
to management and decision-making. (The other part of the center
is to be a graduate institute in public policy.) The program is being
designed to give the participants an understanding of (1) the

fundamental concepts, principles, and procedures involved in the

systen.s approach, (2) the range of analyticand management
techniques available and their specific applications—and potential
misapdlications—in education, and (3) the relevant research on
educarional effectiveness being conducted at RAND and elsewhere.

According to the description found insa RAND grant proposal
to the Carnegie Corporation, the training program is to be divided
into two parts. The first part is a one-week intensive course on the
systems approach to educational planning. This course is designed
as an integrated whole, not as a series of discrete presentations by

experts. While a lecture format is used {or presentation of some of

the material, considerable reliance is placed on other methods
that/dre more successful in encouraging active participation of the
trainees: seminars, case studies, exercise, and workshops.

The following is a tentative list of toplcs to be presented in
the course:

I Undcrstand{ng the Systems Approﬁch to Educational Planning
Role of Analysis.in Fducational Decision-Making (Lecture)
Organizational Aspects and the Political Context (Seminar)
Basic Features of the Systems Appl oach—An Analytical Primer
(Lecture) '
The Systems Approach in Fducation (Case Study)

2. Phase One: Defining the Problem
Plotting Future Direction (Workshop: Using the Delphi Technique
to Develop a Conscn.sus_ of Opinion)
Generation of Alternatives (I".xercisc) )
How to Ask the Right Questions (Seminar):

3. Phase Two: Evaluation of Alternatives / ‘
Conceptual "Basis for the Fvaluation of Fducational Alternatives
‘(Lecture with Examples)
Fconomic Feasibility: The Analysis of Costs and lffecuveness
Operational Feasibility: Problems of Implementation
Political Feasibility: Problems of Acceptance
Distributional Effects: Who Benefits? Who Pays’ When’
Preparation of an Issue Paper (Exercise)

"
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4. Applying Analysis in Educational Planning and Ahdmz'ni\‘t'ration _
The Range of Analytical Techniques Available, with Hlustrations of -
their Use and Abuse (Lecture and Discussion)
The Use of the Systems Approach in Education {Case Studies)
" Evaluation of Standard and Innovative Programs(
F.ducational Resource Management via Program Budgctmg
Evaluation of Performance Contracting =

5. Achieving an Effective Analytical Capability
"Development of Staff (Lecture)
Use of Outside Consultants {Exercise)
‘Organizing for Analysis (Lecture)
Use of Computers (Lecture)

;

~ Developing an Understanding of Analysis in the School and
Community (Seminar)

The second part is made up of six t\\vo-day topical workshops at .
~one-month intervals following the course. These workshops will

consist of a half-day of lectures followed by a day and a half of
working sessions during‘which participants work either on exer-
cises planned by RAND or on designing approaches to equivalent
problems in their own districts. The topics to be covered in the
first six workshops are as follows:
Performance Contracting . , \
PPBS—Fducational Resource Management
Instructional Media
"E ducatxonal Information Systcms
‘Quantitative Techniques in Educational Planning-

Educational Cost Effectiveness and Accountability
g

" The aim of the training program is to improve management
throughout school districts, not just the skills of a limited number
of spec1ahsts RAND has also developed a function. training matrix,
shown in table 10, in which basic tools and concepts of manage-
ment science are crossed with various school district functions.

The proposed RAND program focuses on both tactical and
policy issues. It is intended to train practicing school administrators
in the skills of operations research as well as in the processes of

-planning and policy-making. Of all the inservice programs, RAND’s

most closely parallels a umver511y -based program in educational
quantitative analySIS ] o o
In summary, research and development orgamzatlons are makmg

" serious ef{prts to update the quantitative and manaeerial skills of
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school district personnel. These programs offer comprehensive
training in the tools and techniques of quantitative -analysis.
Compared to other insérvice programs, the RAND effort is by far
the most formal, rigorous, and comprchchsi\w_ and is well integrated
with other social science ficlds.

Both the'CASEA and the RAND programs are in the develop-
mental or proposal stage, so it is difficult to ascertain their impact.

. It appears that they are aimed at the right population (practicing

———
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schooi administrators), but the ultimate success of these efforts
rests on the quality of their insiructional packages.

SCHOLARLY ORGANIZATIONS

It has been noted that university programs are aimed primarily
at preservice per sonncl while the other programs are geared pri-
maiily to inservice pr sonnel. Unlike these programs, mstructional
cfforts sponsored by* scholarly organizations are not directed to one
of these groups in particular. The Phi Delta Kappa program is
intended primarily foripracticing administrators; the primary focus
of ithe American Eflucational Research Association (AERA)
program is on the rc)sc‘uchu in educational quantlldthC analysis;
and the UCEA pr,{')gldm is aimed primarily at professors of
school admmnstxatnpn

"Phi Deita K(zppa The Phi Delta Kappa- sponsorcd program was
developed by thg¢ Program Development Center of ‘Northern-Gali-

fornia (Butte Gounty Schools thcc) through a Title HI ESEA
grant from thfg Office of Education: . '

[The program] provxdcs for the mvolvcment of members of the

communi y, professional staff and students in: ranking educational

goals in/ order of importance; determining how well schools’ current

prografns meect ranked goals; [and] developing performance objectives
* to meet ranked goals. (Phi Delta Kappa, n.d.)

Th_i‘g is onc of the few programs that specifically focuses on
incorporating students and community members into the goal-
setting process. The program is a kit (available for $60. 00*‘) that

mcludcs an administrative manual, programined inservice work-,

books, ‘goals-ranking and needs-assessment material for staff and
community meetings, and suggested media releases, letters, and

/data-reporting procedures. Consultant assistance is also available.

B

*Available from Dr. B. Keith Rose, Program Developme':t flenter of
Northern California, Chico State College, Chico, CA 95926.

~
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AERA. The AERA Division of Administrative Studlcq sponsored
a four-day ptcscsslon\ on opcmuons research-systems analysis prior
to the 1971 AERA annual meeting in New York.

The presession was attended by approximately fifty school
officials, rescarchers, and professors of educational administration.
It was dirccted at personnel intéiesied i the application of
mangigement' science and operations 1c§much models to problems
in cducation. Accordmglv the daily meetings and nightly labora-
tory and problem sessions were devoted not only to the theories
and techniques necessary for impx‘oving resource allocation and
school activity planning, but also to explaining a number of
recent successful- applications of these methods. The session
stressed the utility and limitations of models designed to effect-
changes in and, henee, to improve educational planning and
administrative practices.

The chicfl objectives of the presession, as listed in the course
description, were as follows: -

1. to provide a method of assessing the value of operations analysis to

operational and resource allocation problems in elementary and
scrﬂndary education

2. to provide the necessary computer and mathematical techniques to
appreciate and understand operations analysis and systems approaches
to educational planning and administration

3. to disseminate up-to- date findings in the applications of operations -
_analysis to education :

The following topics were covered in the presession:
e Nature and.Philosophy of Operations Analysis
o Review of Mathematical and Computer Technigues =
o  Mathematical Techniques and Operations Analysis
L. Input-Output Analysis
1. Linear Programming Models.
On-line computer interaction and voluntary workshop-

III. Queuing Models

IV. Microecanomic Theory and liconometric Models of Iiducation
‘o Applications

. I. Teacher Salary Schedules Models . o

II. Modeling School Attendance Arcas _

[11. Application of Mathematical Programming to Voc-Iid Planning
. IV. Application of Mathematical Programming to School Finance

-V. Application of Mathematical Programming to FEvaluation

of Instruction
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V1. Monte Carlo Techniques for Determining Size of Substitute
Teacher Pools .
On-line computer interaction and voluntary worRshop and
bookshelf study
e Information Systems for Planning and Evaluatmn

Information Systems at the

v (i) Single Llementary or Secondary School
(ii) School District Level -

‘(i) State Level

o Simulation Techniques

:UCEA. UCEA is currently engaged in producing instructional
and teaching materials for educational quantitative analysis. These
materials are géared specifically to the needs of professors of
school administration at universities that.are members of UCEA.
A conference planaed for May 1973 will fornialize plans for the
development and dissemination of this information.

In summary, scholarly organizations to daté have had but a
small impact in the field of edicational quantitative analysis. Their
primary potential seems to lie in being vehicles for updating
skills, attitudes, and knowledge, particularly of professors and
researchers. Thus, scholarly orgahizations should be encouraged in

their dissemination of knowlédge™ about educational quantitative
analysis to researchers and professors in educational administration.

2
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The increasing demand - for accountability and school-site
decision-making has placed ncw pressures on school administrators.
At the same time, developmcnts in the tools and techniques of
quantitative analysis have provided administrators with increased
potential to cope with thesc pressures. Interest in the application of

© quantitative. analysis to school problems, demonstrated on inter-

national, federal, and pxolcssxonal levcis, has been documented in
this monogl aph. =~

SuMMA R Y

“After reviewing the interest in quanumtwe analysis and defining
its terms, two rationales for mconpomtmg it into school adminis-

trator: preparation-programs were discussed. First, the role of the
» school adminisirator is changing from that of-a humamstlc team,

leader to that of a management-oriented decision-maker. Quantx-
tative analysis can dld the '1dmmnstr'1tox in his new role in many

el
: |
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ways, improving the quality of his decisions as well as providing
him with more working time. Secondy’ ‘the specialist in educational

guantitative analysis=can be a valuablc member of the educational

administrative team. He can assist’in solving opcrations rescarch-
type problems, in establishing a spirit of inquiry, and in articu-
lating school district plans and policies to the community.

However, the application of quanlit:ali\fe analysis methods in the
schools 1s:by 'no mecans a simple and straightforward process.
Both practical and theorctical prd\blems must be dealt with.
Practical problemsinclude the complexity and confusion associated
with quantitative analysis and the fact_that its promise often®
exceeds its results. Also, quantitative analysis is often: biased
toward quantifiable data: Finally, this kind of drhlg/sis is often
expensive, making it more 1e¢1d11v available to rich dlsmcts than
to poor ones.

Additional practical problems center »dxound thc role of the
quantitative analyst."Oftenbecause of his technical expertise he is
considered aniexpert.in other areas and is called on to deliver
expert-advice when he is not prepared to do so. Itis essential that
the role of the quantitative analyst be clearly defined and that the

“administrator’s expectations of the analyst’s services be kept

in bounds.
The theoretical issues center around the questlen, “Can the
schools be \/1ewed as Iactones?” As noted above, production

_theory is s {4 more more developed than educational theory. Moreover,

much dlfhculty exists in defining-and identifying-both the inputs
and the outputs of the educational process.

Having established the need for quantitative analysis and dis-
cussed the problems and issues involved, a hypothctical program
for preparing educational adminisirators in quantitative analysis
was presented. Such a preparation program-should be designed to
serve threc distinct groups: general administrators, practicing
specialists, and researchers. The general administrator should be
trained te appreciate and utilize the results of quantitative analysis.

He should be thoroughly acquainted with both its poténtial and -

its limitations. The specialist should be trained 1> formulate quanti-
tative analyses and to articulate their results. And the researcher
should be prepared to bridge the gap between theory and practice:

Based on. this background, several represe:gtit_ivé ‘programs
already in practice were described. These programs are sponsored
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by several sources including colleges and universities, practicing

administrators, rescarch and development centers, and scholarly
1

organizations. .

FUTURF. DIR ECTIONS

In 1967,-the chairman of tlie AERA Committee on Educational
Olgdmmlxon Administration, and Finance observed: “There
seems to be a growing tendency to assume that administrative pro-
cedures, instructional approaches, schools, and fiscal ‘structures
must be analyzed as systems or systems components’ (Erickson
1967, p 376)__Jh1€ trend has been projected into the present

" decade:

School systems will see thck;\vent of new staff specializa.tions in the
next five to ten yedrs. . .. The new unit . . . may include computer and
data processing experts, systems analysts, and operations researchers. . . .
Problems. that can be submitted lo quantitative analysis will be in-
creasingly solved using OR techniques. . . . Application of the systems
approach will place greater emphasis on planning,. thoughtful analysis,
and increased information rcquxrcments (Culbertson and others 1969,
pp. 185-186)

" INCRFASING AWARENESS OF NEED

A review of  the literature on school administration reveals
several trend§ that relate to quantitative analysis. First, adminis-
trators are legitimizing their function in the schools by developing
the values and skills of a managerial class. Second, this change from
a team leader in the humanist tradition to'a manager is requiring
administrators to develop and refine their skills in analysis, cspe-
cially  quantitative analysis. Third, the management technologies

and decision-related analysis are beginning to incorporate the
quantitative skills most -appropriate for a manager. Fourth, most
educational research and practice are becoming more quantitative

and decision-reiated.
It can be concluded from these trends that school administrators

‘need background in and exposure to the techniques of quantitative

analysis in- addition to traditional statistjcal methodologies. This
background and exposure is needed if administrators are to keep
up -with the literature, to perform adequately in their planning and
decision-making tasks, and to evaluate and assess the “utility of
these techniques in specific planning situations.-Educators. “‘who
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continue to pay little attention to redirecting their purposes and
planning will simply be eliminatéd from consequential decisions
if present trends toward . . . purposive rcdncct:ox/)f cducational
institutions continue” (Jmncs 1969, p. 63) /

This review of the state of the knowledge in |éldCllLL indicates

‘an increasing awareness ol the nced\to prepare educational admin-

istrators in quantitative analysis. This\awareness is evidenced by an
increase in the number of formal university programs in the field
as well as in the number of programs developed by educational
administrators, educational consultants, rescarch and d\'cvclopmcnt
centers, and professional organizations.

y

PROBLEMS AND POTENTIALS ' i

The problems associated with the limitations o/f quantitative

analysis will continue to be evident in the 1970s.

There will be improper adaptation of models developed elsewhere to
educational situations, an overemphasis on the gathering of quantitative
data -threugh crude testing devnces, and ovcremplmsls on cconomic
efficiency. It would also seem likely thdt because of the complexmcs
1nvolvcd n; comprchenslvc analysis and ldcl\ of adequate data concern-
ing « cducatiohal outputs that extensive usé, of formal methods of .analysis
will be somewhat limited during the next five to ten years. Thece will
be a quantitative increase in the use of the techniques, but formal
analysis wiﬂ bc dircctcd at new. programs,“middlc r'mgc programs with
obtamcd at minimum cost, and programs whcrc there isa clear relation=-~.
ship between input and 6utput. However, even within these limitations
a number of new trends associated with the use of’rmdnagcment tech-
nologics may emerge that-willaffect educational organization and ad-
~ministratior. (Culbertson and others 1969 p. 182)

[t appears that as educational administrators become more pro-
ficient in the application of quantitative analysis, the scope and
effectiveness of these tools and techniqués will be dramatically
increased. A primary limitation, ol educational quantitative analysis
in the past has been that studies were often conducted by those
who were insufficiently trained—either andiysts who were not

sufficiently acquainted with the specxhc problems associated with

education or. educators wito were not sufficiently acquainted with

.quantitative analysis. It appears that the bridge between quantitative

analysis-and educational problems is becoming in¢r edsmgly stronger.
This closer-relationship should result inanalyses oi higher quality

\

\
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that, in turn, should generate increased confidence in the dpp]l(,d-

- bility of these t()()ls and techniques.

THE GENERALIST AND TIHE SPECIALIST

The UCEA staff notes that “dcpartmcnla ol educational ddmm-
15[1‘111011 in-the_ 1970s wlh need to lemcntmtc more shdlpl\ than
synlhcsmu S, dw_clopcn s, and cduc—ationzll zlclministmtors" (Culbbrt-
son and others 1969, p. III). In the ficld of quantitative analysis,
programs should continue to be developed that differentiate among
the general administrator, the quantitative specialist, and the
researcher in educational quantitative analysis.

Over the past decade, both the complexity of the educational
problems studicd,and the sophistication of the techniques utilized
in their an; 1lvm have gradually increased. With the entrance of
American cducation into the era of ac countability, a large body of
literature has developed that deals with . the efficiency-related
applications of mathematical methods to problems in educational
planning. Scveral books have been written on this subject. There-
fore, the principal task of those responsible for training future
public school administrators will be to disseminate the insights and
information found in these rescarch studies and to censure that

'COITlplChCnSl\’C treatment of qudnumtlv analysis is included as

part of the curricula in graduate schools of education.

Quantitative analysis has great potential for aiding school ad-
ministrators in their new decision-making tasks. Those responsible
foradministiator preparation programs can help this potential to be
realized by developing programs designed to train 'knowledgeable
general administrators, competent specialists, and imaginative. re-

sedlchels in the ficld of educational quantitative analysis.
i
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HARVARD UNIVERSITY

Doctoral study. in educational planning is offered through the Center for
Studies in Fducation and Development, which has been the base for the
School of Lducation activities in education abroad. CSFD began as a research
center in 1962; since then its scope has been broadened to include doctoral
study and overseas planning assistancé, as well as research relating to education
and d¢ve]opment It has also become increasingly concerned with planning
problems in the United States.

The doctoral program is designed for men and women who scek careers in

educational planning or in educational administration involving 2 major cle-’

ment of planning. Most students train for carcers in ministries of education,”
reglonal offices of education, government planning organizations in develop-
ing countries, or national. or international organizations concerned with
education overseas. A small but growing number seek planning carcers in
national, state, or local urban educational offices in the United States The

following are courses in the Harvard sequence.

A-111 Introduction to F.ducational Planning Methods

Demographic, econometric, social statistical, mathematical, and histori-
cal methods and routines for schematizing human resource develop-
ment. The course is designed for students in the educational planning
program, for ACP administrators, and for those students in ESP for-
whon it is Lntercsting and relevant. The course is designed as an intro-
duction to working with the statistics of educational systems, popula-
tions, etc. Lectures and classroom demonstrations, workshop
demonstrations, and the preparation of exercises are included. Students

may receive half-course credit by taking any threc of the four equal
modules listed below:’

Fducation and l",conomic‘Development

Factors affecting economic development. Government policies for de-
vélopment. Therole of education in economic development planning.

- 67
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. Educational Statistics and Projection

The use of projection methodologies in the development of plans antl
future strategies in-educational systems. Covers futurology from a

i _ mathematical and statistical viewpoint and the use of computer rou-
i ' ) tines in plOJC(_llOn and simulation based on cducauondl system,
statistics.

Resea.ch and l‘valuation

- “  Overview of research needs in educational phnmng and basic princi-
ples of survey research, experimental design,and évaluation rescarch,
Brief research and evaluation designs will be. developed for analyzing

P T ’ educational problems. £z

Assessment and Meaquremcnt way

Basic theory and practice of educational testing as it applms to the
evaluation of educational systems. B

oo ‘ - A-58 Problcms in Computer Applications in Educational Admlmstrduon

Explores major issues and practical problems facing educational (Ldmmls-
trators ifi. their. efforts to apply computers in their work. Wherever
possibie, cases and field situations will provide the bases for analysis
and discussion. Topics range from school data processing to adminis-
trative decision-making and include an introduction tomomputcrs and
computer programming. No previous training in computers is assumed.

. ) ' A-205 The Systems Approach and Fiducational Management

A A ... An intermediate course dealing with the use of models and techniques
of systematic analysis. to represent and resolve technical problems in
educational management. Focus is on structure and technique, not on

any particular level or:type of education, domestic or foreign. Some
affinity for mathematical and occupational work is desirable.

Introduction to the Fconomicsof Education

Basic probleras of ficroéconomics are presented with emphasis on their
application to problems of education. (Special attention will be devoted
"to the analysis of costs, budgeting, and teachers’ salary .schedules, to
‘allocation of resources to cducational systems, and to problems of
tixation and the financial support of pubhc education by federal, state,
and local levels of government )

N Nr W YORK UNIVERSITY

\
New.York Umversnty docs not have curricula or course work in the gcneral
area of educational operations research per se, but does have.one course in
PPBS-systems analysis. Students go outside the department for operations

list of class lecture tOpl(.S

Planmng-Programmmg Budgetmg,Sybtcms ' ‘
i\r‘ Txystems Approach to Administration and Planning
- (How is systems analysis a mode of thinking?)

I, 1\The Evolution of Planning and Budgeting in F.ducation
Q } {How is PPBS a composite of carlier administrative reforms?)

ERIC | A

. < C

research-type courses. The follownng is an outline: of the PPBS course with a’

/
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\ IV. Characteristics, Advantages, and Components of PPBS

Appendix 69 |

I1I. Potential Misuses, Misconceptions, and Limitations‘re PPRS
(What pitfalls must be avoided in PPBS installation?)

(What are the specific properties of a PPB system?) _
V. Designing a Program Structure by Means of Levels - -
(What is the-best way to develop a comprehensive program
“'structure?)
VI. Refining a Program Structure
(How should program.designs be adapted to particular schools?)

VII. Suggested Sequence for Installing PPBS in Your Organization
(Flow should an institution go about converting to PPBS?)

\‘ VHI. Converting Function-Object Budgets to Program Budgets

(How are both budget formats presented concurrently?)
.IX. Preparing Objectives and livaluating Performance
(How can desired outcomes and accomplishments be improved?)
X. Recent Projects Involving PPBS Installations
(What organizations dre actually “doing” PPBS?)
XL Curricular Implications of Program Budgeting
(tht roles do instructional personnel play in a PPBS?)
XII. Fjscal Implications of Pr ogram Budgeting a
(‘}Vhat types of budgct codes accounting procedures and timetables
are needed?)
XII1. Orgamz.atlonal lmphcatxons of Installing PPBS
(What is a desirable process foractual implementation?)
XIV. Organizing and Processing Data faor a PPBS
(What are the data flles of a management informat on system ?)

STANl’ORD UNIVERSITY

~ Stanford University has a joint program in school administration with the
Graduate School of Business., In the business school, the focus is on meth-

odologies of OR with particular emphasis on mathematical programming , ,.-_

included in the basic course, Bus. 261. ‘The following is a description of course
work. '

Bus. 261 Operations and Systems Analysis I . ; ' o -
The course attempts to devclop a basic competence and Judgment in
using quantitative and mathematical methods to analyze decision-making
problems. The particular focus is on linear optimization models using
techniques of mathematical programming for their solution. (A number
of applications of this technique in educational administration have re-
céntly’ been developed, such as balancing racially the enrollment in a
school district among various schools, allomtlon of classroom space,
financial resources allocation, etc.)

In addition, three.courses.in the S¢hool of Fducation have heavy content
in the area of systems analysis and educationzl GR.

ED 3134 Seminar on the Economics of Education
This two-quarter sequ.ice is devoted to studying the increasing body of -
knowledge on the éccnomic aspects o education and-the application of
tools of economic analysis to problems in education. Particular attention
is devoted to: the production of education, €.g., estimation of produc-

o
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tion functions for different kinds of schooling: the distribution of
cducational ‘benefits, e.g., determining who receives the benefits of
schooling; education as a social invesiment, e¢.g., assessing the role of
education in economic growth; organization of the education’ industry,
e.g., examining for efficiency impli¢ations the puhhupnvatc mix of
firms producing schooling; financing education, e.g., examining the -
present patterns of educational finance and several propesed innovations;
innovation and evaluation, e.g., determining how- the pcrforman(c of
the education industry can be judged.

Ed. 3264 School Finance .
\_ ' The course covers the problems and principles involved in financing
» public schools. Thé .course starts with a history of school finance fol-
lowed by conceptual material on determining the optimal level of
schooling output. How schools are paid for is the final topic and covers
present methods, the development of better criteria, determination of
- aid patterns and patterns of taxation.

. Ed. 3268 School Finance

The course is a continuation of the previous course of the same name,
taking up more specialized topics in the financing of public schools.
Basic conceptual material on thé economic ‘“Theory of the Firm” is
introduced, followed by concepts of educational production and cost-
effcctivef\ess analysis. Resource markets for schools with cmphasis on
> : teacher markets is explored. The final portion of the course is devoted
' to PPBS in educativn— dxscussnon of concepts, costing principals, evalua-

tion, feedback, and pianning.

f

- I mal]y, a joint seminar in school admmlstranon deals with issues and prob-~
_ m(e,_rpj in-school administration.
' jomt Summar i Educational Administration >
AT  This seminfr is a two- -quarter sequence which attempts to relate the
‘ ' - ' learnings students have experlenced at the business school in managing
profit-maKing enterprises th the issues and problems‘of educational ad-
ministration. I'or example; the seminar considers refinements in account-
ing procedures at various levels of education, the design of management
informatidon systems for education, mathematical allocation models
applied to educational problems, developing evaluable educanonal
goals, human issues.in education administration, etc. This: scmmar was
developed expressly for the joint program participants.’" Professor
/ ' Michael W. Kirst of the School of Fducation administers the seminar,
/ . butthe primary instructional resources are a professor from the husiness
/ school and a professor from the education school who jointly supervise
/ a session on one of the topics within their professional area.

/ B ' "UNIVERSITY OF CALIFORNIA, Bl-:RK;;LI-:Y T

‘The University of Cdlifornia at Berkeley has developed a two-course’ se-™
quence in educational operations research, with the ,basic cou:se’ enrolling
12-20 students and 6-10 students in the sequel course.,’.

. . . The following is a description of the mtroductory/course Edication 255C,
/ Introduction to Systems Analysis in Educations . / ) .
Q j / T L Introduction to General Systems Theory ,‘/ el /;f/
E lC e 1I. Fundamental Ideas Underlying Models in Systems Theory

)
g i v T .. /
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Appendix 71

I Sratic Models and Optimization Theory " .
IV. Modern Control Theory
V. Classical Control Theory
VI. Simulation Analysis
VIL. Artificial lntelligcncé

VHL

Information 'Theory

IX. Game Theory
X. Network Theory
XI. Statistical Decision Theory
XH.
The sequel course, Ed. 255D, deals exclusively with optimization tech-
niques and cost beneflt analysis in education.

Management Information Systems

A description of all courses in the educational planning sequence follows.
255A Introduction to Fducational Planning
o One 3-hour lecture and one l-hour conference per week. The concept

of planning education. Principal techniques used. Model building and
system analysis in education. Manpower, social demand and cost-
benefit planning. Relationship between planning and administration.
Planning at irfternational, national, and regional levels.

255B Advanced Seminar in F.ducational Planning
One 3-hour lecture per weck. Prerequisite: course 255A or consent of
instructor. Measuremeants and statistics in planning. Qualitative vs,
quantitative planning. Manpower analysis vs. the social demand approach.
Casc studies of educational planning in Europe, the United States, and
in developing countries. )

255C Introduction’to Systems Analysis in Education
One 3-hour lecture and one l-hour conference per week. Introduction
to systems theory and its application in éduc.mon Optlmlzatlon theory,
control theory, computer simulation analysis, Lomplek information
theory, and others. Case studies in education. Particular attention given
to application in school mandvemcnt

255D Seminar in Systems Analysis in Education
One 3-hour lecture per week. Pr(’rcquisite course 255C or consent of

Y instructor. A study of optimization techniques and cost-benefit analysis

applied to education'problems. : o

255F, Advanced Seminar in Systems Analysis in I ducation

One 3-hour lecture per week. Prerequisite: course 255D or consent of
instructor. Topics in mathematical and computer modeling in education
including modern control theory and computer simulation techniques.

UNIVERSITY OF FLORIDA

-.—Two courses are offered at the ‘University of Florida in educational opera-
tions rescarch Thesc are EDA 640 and EDA 641. They are described below.

EDA 640 Utilization of Computer in Educatignal Administration ) ;

'\
Introduction to man-machine systems. Special emphasis on FDP antk
the school administrator; select administrative computer applications ™
\) L

Aruntoxt provided by Eic
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such as salary analysis, enrollment projections, computer simulation, and
PF.RT; integrated information systems, and implications for the future:

Course Outline

7 I. Introduction (Basic Concepts and Terminology)

. Historical Perspective °

C.P.U. Configuration

. Hardware (unit record equipment & C.P.U.)
. Card layout and coding of data

. Flowcharting

. Software (Programming)

. Planning and Implementation

"EDP and the School Administrator (Applications)

. Pupil personne! (census and student records, grade and attendance
reporting, registration and scheduling, test scoring and reporting,
counseling and guidance, etc.) .

B. Business (staff personnel, payroll, financial reports, school

stores, etc,) . ‘ i ) '

C. Institutional (simulation) (salary, enrollment, transportation,

school lunch, PE.RTF, computer graphics, etc.) )

D. Instructional (CAI, test scorings, problem-solving, etc.)

E. Research and development (Statistical-BMD and SPSS)

111. Integrated Information Systems P

A. Data Bases, Input and Output "
B. Education Subsystem Classification

C. Information Service Centers

D. Organizational Responsibilities )

E. Reorganization of Administrative Structure

C=mgOwEy»

> =

e

IV. Implications for the Future

A. New Data-Processing Concepts o
B. Future Development
C. Preparation of F.ducators

EDA 641 Systems Management in Educational Administration

Prercquisite: EDA 640 and basic course in statistics

Introduction to systems management and the interrelated elements

making up the systems management approach. Also, special emphasis on

select quantitative systems techniques on utility analysis, decision
-~ ~theory, game theory, linear programming, and simulation and modeling.

Course Outline o

o I. Systems Management in Fducational Administration (Concepts;
Terminology, and Interrelated Elements)

" A. Systems Analysis: Definition, Past Development and Present
Problems . ' ' '

. Input/Output Analysis

. Information Systems

. PPBS

. Simulation and Modeling

. . Y
. Accountability (the Production Function)

eizRvReN=
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Appendix 73.

G. Cost-Lffectiveness and Process Fvaluation
° H. Performance Contracting
[1. Quantitative Systems Techniques«(Applications)
A, Utility/Cost Analysis
B. Decision Theory
-G (’;rép_h Theory
D. Game Theory
! L. Network Analysis
I'. Inventory Models
1. Markov Chains
“H. Queuing. Theory
. I. Linear Programming

UNlVl-',BSl'l'Y OF GEORGIA

“The University of Georgia has developed two courses, taughl. in the depart- -
ment of educational administration, related to educational operations rescarch.
These are IXAS 919 (Planning for Fducation) and IAS 908 (Simulation and
Decision-Making in Fducdtion). The average student enrollments in these
courses are 7 and 32 respectively. The course FAS 908 has been in the pro-
gram for five ycars with only recent emphasis on systems analy$is and opera-
tions research. EAS 919 was organized three years ago. The following is a
topic outline for LAS 919,

EAS 919 Planning for Education v Coe
Part 1—-Fducational Planning Theory
I. The Role of Planning in Iiducational Administration
1. A Theoretical Basis of Planning
1. The Planning Process
A. The Scientific Method
B. The Descriptive Survey

1. General Nature

2. General Procedures
3. Types of Surveys * 0
C. The Systems Approach

1. Definitions .

2. Systems Theory

3. Systems Analysis

I'V. Planning Roles anud Group Prc.cesses

V. Strategies in Planning
A. Program Fvaluation Review Technique (PERT)
B. Critical Path.Method
C. Planning Models
D. The Delphi Technique
Ii. Decision Tables
F. Least Squares Method
G. FForecasting and Projecting

V1. Critical Dimensions of Planning

. VIL. Relationships to Public Planning Agencies
Q . V1. Master Plan for Fiducation

Aruitoxt provided by Eic:
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!
Part 11 -The Comprehensive Fducational Survey
N IX. The Comprchensive Survey Approach
’ N. Community Analysis
I XI. Fducational Program Analysis
XIf. School Population Analysis "
XHI. School Business Services (
*XIV. \dmmlstrdtlvt SLr\l( cs
XV. Fiscal Analysis
. XVI. 'The School Plant
- XVII. Formulating Conclusions and Recominending a Plan of Action
XV, The Survey Report
Part 11— PPBES
XNIX Plahning-Programmin_g-Budgcting-l".valuzltion Systems
A. Planning—Sectting Goals and Projecting Needs
B. Prograinming—Preparing Objectives and Developing Stra-
tegies
° C. Budgcting—Relating IFinances to Program Plens

D. Evaluating—-Analyzing Costs and Effectiveness
EAS 908 Simulation and Decision-Making in Education

s The sequel course has the following activitics dcsxqmd to afféet achicve-
. ment by students in two ma]or areas:

A. ldentifying and dchncatmg problcms that are ﬁppropriutc “for

decisions
B. Designing cduéational information- dC(mon systemns 1nd further,
7 . identifying means for implementing the systems

For area A, the student will be xcquxrcd to dcmonstrdtc Lompctmucs in
~.each of the following: : '
1. writing and 1pplving operational definitions
. ( . using and applying a'language of logic
. identifying organizational tasks and making these msks problemanc
. identifying problems that rclate to the achicvement of the ()rgdnud-

tional tasks
5. delincation of problems ..

SR IU S ]

Area B is separated into six subarcas or, convenicnce in organizing activities
and for student assessment. The students must demonstrate compctcncim by
satisfactory achievement of several criteria Tor each of the six subar cas.
These areas—the components of an information-decision system— along with
descriptions of the criteria for achievement, are further delineated below.

1. The publi ; thatrelate to the educational organizatinn,
2. The Ob_](.\.llVCS of the publics that rclate to the educational organiza-
tion.
. The 1nformational needs of the publics.

3
Q -4, Data processing,.
5
6

ERIC
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. . UNIVERSITY OF ILLINO}S b

The University of [llinois presently has one course dealing with educational-
operations research, Educ. Admin. 462. The following is a course description:
Educational Adninistra!ion 402 Educational Business Adniinistration
Course .Abstract. Stcucture and operation of educational systems
considired from social, economic, and political perspectives at macro-
and micro-levels. Covers the functional and systémic structure of the
-~ business administration component of complex educational organiza-
tions; the analysis, operation, and evaluation of educational management
. systems, procedures, and techniques; and the conceptualization of long-
' " range planning, resource allocation, and systems approadhes.

" Course Outline o .
I. Organization of Fducation
#.. General Svstems Theory -
1. Models of analysis

[
2. Distinct from Z\ stems dpplo‘uhcs
3. Cybernetic so¢icty,
e C B. Lconomics of Fducation
1. External or spillover effects
2. Lducational production Junction
3. Internal efficiencies .
R C. Sociopolitical Acve-1y
1. Anadaptive. &, s tem
2. National systes, - iucation
3. Legal and extralegul r: iationships
, .. D. Educational Planning ’
1. State of theart  ~ . S

- . I I’ub.lc-School Finance
A, Existing {inance schema
1. Federal, state, and local resources .
. 2. Common school support in Ilirois -

. Cl itigue of Lxisting and Proposed Fmance 1’1.1""

. Fquality of opportunity
(. ‘ 2. Trends toward reorganization

UNIVERSITY OF \IHS'()URI

The University: of Missouri has onc course in the Arcu of educational OR
that is integrated with- the school of business dlellnlslrdllOll course in OR, A
description ol the (.Olll'SC was not avaijlable. - o

UNIVERSITY OF TENNESSER

. The University: of Tennessee has developed a coufse in educational OR
mled Introduction to Iducational Planning.

E. 4. Cff S. 5530 Intraduction to qucat:ona[ Planning. (3)

T
o L »\n mtroducuon{to the scope'and content of selected educationsl plan- .
E lC . nmg and decision-making procedures.

’
1
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Once purpose of thistcourse is to intreduce llu educational administrator
“to the scope and specific content of selected educational planning pro-
cedures, Fducational planning théory paralleled by introductory con-
cepts appropriate for decjsiofi-inaking are an integral part of this course.
This course abo-dedls with a systems apiffosch to accountability,
scle Lul’pl.nnmg lllOdLlﬁ “and educational program-cost-effectivencess
Almlvus ' i <
.$.[(1j()r Topics . ) A
I. Educationad Planning -
A. The Need in Fducational Administration |
B. Iuhnolog) and Inteliectual S\'stcms\ . .

C. A Brief History of Systems Analysis |
D. l{uent Developments in Systems An: l) sis

I. Fducational Systems Theory |
AL Types of Administrative Decisions { \
. B. Decision Methods AN
' C. Decision-Making and Program ()b;ec'iivc}\ \
1% The Decision-Maker's Objectives
[IT. Pragram ()utp,u‘t I V’IlUdllOll
A. Behavioral Objectives
B. Preference Assignment
C. Integration of Assigned Values-and Degree of Bchavloral Ochc- )
‘\‘ tives Achieved

IV, Program Decision Models ~
! A.Pr ogrgim Cost Analysis .
B. Conditional Worth
C. Conditional- Opportunity Loss
D. Fxpected Opportunity Loss
V. Cost-Effectiveness Analysis
A. Effectiveness and Cost
“B. Program Structpre
C. An Example of Program Cost-Liffectiveness Analysis
D. Major Pitfalls ' -
VI, A Case Study of Traditional Cost-Effcctiveness and F \pcclcd Op-
portunity Loss h I
A. Preference Assignment
B. Expected Opportunity Loss 7™
C. Traditicnal Opportuniiy Loss
D Traditional Cost-Lffectiveness Analysis
LA Comparison . . ‘ .
: . \ g

UNIVERSITY OF UTAH, - -
The Umvcrsnv of Utah has one course in management science- opcutlons

research for school adininistrators. The followmg is a description of the course.

Educational Administration 633 R Planning :and Managc ment /Systems

Applicd to Education - e /

Course Outline e ’ ° - o /

I. Comprehensive Planning in Education /
“A, Rationale for Compreliensive Planning” and fc7 Management

T e

.
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Proceduresin Education

B. An Overview of Systematic Approaches to Planning and
Management: Systems Analysis, Operational Analysis, PPRS,
PERT, ete. : '

1. Systems Analysis—a Systematic Approach to I (lut.ltmn il Problem-

Solvi ring and Decision-Making

A. Concept of Logical Problem-Solving

B. Concept of Systems and Systems Analysis S

C. Introduction to the Processes {Tools and Steps) of Systems
Analysis -

11, Systems Analysis (continued)
¢ AL Mission Anatysis in Fducation
B. Functional Analysis in Fducation
C. Task Analysis in Fducation
1V Systems Analysis (eontinued) ¢
A. Mcethod—Means Analysis -
B. Steps and Tools of the System Synthesis Process in Iiducation
V. Student Applications of Systems Andlysis to Problems in,
Education
V1. Program. Fvaluation and Review Technique (PERT)
AL An Qverview (film)
-~ B. Management Concepts and Principles -
C. Planring Concepts and Principles
D. Planning Networks '
I.. Network Development
“VIL. PERT (continued) ' AN
: A. Time Estimating in Network Analysis
\"lll. PERT (continued) v
) \ Progress Control»\I(magcanl Review . ' :
. PERT/COST~Planning for Go{_ : -
IX. S:udent Applieations of PERT to Fducational Projects
X. Cuiminating Activitics
"UNIVERSITY OF WISCONSIN, MADISON

The University of Wisconsin has developed two courses dealing with educa-

. tional operations research. These Gre Fducational Adminiétration 305-825

(\dmunstmtlon of Research and Development Activities in School Systenis)
and a new course dealing specifically with educational OR. The department
also has other courses that cover the management science-operations rescarch..

“area. These courses are as follows:

Computer Applications to F.ducational Administration
Business Administratidn of School Systems : ¢
bupcrvtsnon as Systcms Analysis- T
Fducational Planning in the Urban Regional Context

Program Budgeting in Education e —

The major argas, of sty for administration of rescarch and dcvclopmml
activities are as follows:

™

I. Agencies Involved in Research and Devclopn:‘.cn-‘. BN

-

< .
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11 Organization of Research and Drvelopment Agencies
‘A, General Organizational Patrerng
B, Patterns in Public School Systems

111, Managing the Research and Development Operation
A. Staffing and Internal Operations
B. Management Tools
C. Fvaluation~
D. Proposal Preparations and I'unding

IV, Utllizing Results of Research and Development Activities
\. Dissemination Strategics
B. Methods and Media .

The course dc{vc]opcd in 1972 specifically related to educational operations
research will include linear programming, PILRT/CPM, queuing theory, mul-
tiple regression, and decision rules. The course has as a prerequisite the course
in computer applications and a course in clementary statistics,

v . L . . . . .
Ed.  Administration =~ 760 (Computer  Applications to  Educational
Administration) '
’

The purpose of this course~is to provide u basic introduction to

computers for educational ddmmmmuon The course will contam two

cential themes:

1. Lecture and reading relevant to llu day’s topic (large group)
2. Laboratory expérience in the preparation of data for specific
computer application and subscquent interpretation’of output

The laboratory sessions will be devoted to the development and coding
of data for specific *“‘canned” programs in the following areas: °

I. School enrollment projections .

2. Salary analysis

3. PERT

Course Qutline

°

L. lntroducllon to Course/Course Requir em(ntsllnlloducllon 14
"Computing i
I1. Key Punching
III. Fnrollment Projections
IV, Key Punching with Drum Control/Unit Rcmxd lguipment/Intro-
. _ duction to Salary Schedule Analysis
V. Student Scheduling and Grade Reporting
VI. Salary Schedule Analysis
VIL., Salary Schedule Analysis
VI Introduction to PERT and CPM :
IX. PERT and CPM . S
X. Organizing Data for Research
XI. Introduction to-Statistici Computing/FORMAT bpecnhmtlonb
XII. Program DIS X
XIII. Computing in Higher Education
XIV. Strategies of Organization for Data l’rocesslng
NXV. Automatic Mapping of Geographic Variables

N T Tt
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