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PREFACE

When | was asked originally to prepare a monograph on indicators of educational
efficiency, my initial response was negative. The excellent work done on the topic of
educational efficiency over the last decade by such economists as Mary Jean Bowman,
Fric Hanushek, and Henry Tevin has recently been supplemented by two extensive World
Bank survey papers by Bill Fuller and Markaine Lockheed.* This raised a serious
question bedh as 1o the need tor and potential vadue-added of a monograph such as this
one. The issue was reintoreed by the fact that my own papers, Internad Efficiency and
the African School (prepared for the World Bank) and--coauthored with David Chapman--
the Evaluation of Ethciency in Educational Development Activities (prepared for the
Improving the Efficicacy of Fducational Systems project), contained much ol what 1
wished o say about the poliey apphication of efficiency concepts to the evaluation of
cdacational programs and projects.

Howoever, i response o the entreaties of my [EES colleagues tmost notably, David
Spracue and Joan Clatfey of the Agency tor International Development and Robent
Morgan ol Flonda Stne University) agreed o aceept the responsibality for preparing a
paper on indicitors of educational effectiveness and efficiency. The paper was o be
designed as a companion picce 1o the Chapman,Windham evaluation monograph. There
were four major justlicaasons offered to me for preparing such a paper:

F.othe opportumity 1o svediesize o large portion ol the Iiterature on educational
etficieney i torm that would make it aceessible and usetul to i wide range of non-

ceonomist professionalsg

Older rescarchers will remember that during previous incamations of USATD interest
in cducationadd indicators, Sclina Mushkin and her colleagues Fassil Kiros and
Bradley Bilhngs produced several reports on this topic. The most noteworthy are
Kiros, Mushkin, and Billings, Bducational Outcome Measurement in Developing
Countries (1975) and Mushkin, Educational Ouicomes and Nutrition (1977). The
present effort recognizes the seminal nature of this carly work and attenipts o assure
that the contributions of Mushkin, et. al., are not lost to the current generation of
analysts and policymakers.
vii



2. to distill from the varied experiences of the 1EES project some of the lessons learned
in terms of the opportunities and limitations encountered in promoting efficiency
enhancement in a developing nation setting;

3. 1o detail how the products of clliciency analysis can inform the development of
educationai management information systems and data- based argument among
educational adminisumtors and policymakers; and

4. 1o create a basic et trons which a set of munageent taining manuals could be
developed to promote the understanding and appropeiate use of clficiency concepts in
educational decisionimaking.

With these four justifications as goals, work on tus monograph bewan in April, 1987,
Two immediate problems were encountered. The Lirst was the need o compromise
between the fevel of detail and analytical soplustication thae exists e the economic
fterature and the types of data and issues Fced by cducanonal decisionmakers m most
developing nations. Because the large majority of decisionmakers i such settngs are
not formally tramned in economics, there wis o de sed need o decide how much
background in cconomic theory wus requized 10 present the ctiwwiency concepts in a
meaningful manner. Based on My personal experence i tiaming angd counterpart
sitwations with colleaues e such setbings, the material presented here has been designed
Lo require no formal expericnee e economies but (o rely beavity on the reader's
itelligence, industrionsness, and openness oo new concepis. I was el that some
concepts might prove redundant 1o the expernence o taming of some decisionmakers:
however, when these cases occur, it was it dhat s caser for these tdividuals 10 skip
over a seetion than it would be for the other readers o underzand the use of the coneepts
without some discussion the concept's assumptions and derivation

The second compromise required was hetween a personal destre w advocate the
increased nse of etficiency voneepts i educational planmng and evaluation activities and
a professional respensibility to couch such advecacy m terms of the constraints that
exist in the application of clficiency concepts to the real world of cducational
decisionmaking, However, it should be strossed that inany who express concern about
the emerging emphasis on ctliciency apphcations 1o education are confusing efficiency
with fiscal reductions, This monograph tries 1o resolve this confusion and o distinguish
sel-interested objections o educational accountability from legitimate concemns over any
excessively mechantstic approach to the crucial dccisionmaking concerning the lives of
studenis, teachers, and parents,
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As has alrcady been indicated by the comments of my colleagues who reviewed the
first draft of the monograph, not everyone will agree with where T have drawn the line
between the interests of economists and those of edncational decisionmakers or the
position I have taken between advocacy and the promotion of skepticism. My
consolation lics in the fact that the reviewers disagreed as much amonyg themselves as
with me on these issucs and that no solution existed to satisfy all of them,

Since this paper draws on my experiences in a vartety of nations over the last tificen
years, any list of acknowledgements must be inconplete. T will begin by repeating my
debt to Drs. Sprague, Claffey and Morgan for their encouragement that 1 undertake this
project: I hope they have a minimum of regrets now that it is done. 1 owe a special debt
to those colleagues who reviewed the draft version of the monograph in detail (Stephen
Hoenack of the University of Minnesota, Donald Winkler of the University of Southern
Calitornia, S. Thiagarajan of the Institute for International Rescarch, Frank Famner of the
World Bank, and Dan Levy, David Chapman, and Frances Keminerer of the State
University of New York at Albany). They, of course, are not responsible for any
failures by me to incorporate their comments or to do justice to their many excelfent
SUZLeSHons,

In addition, T am very appreciative of the support provided by colleagunes such as Gary
Theisen, Mark Rilling, and Frank Method of the Agency tor International Development;
Stephen Heynemon, Marlaine Lockheed, and Jacques Hatlak of the World Bank; Bikas
Sanyal of the Internavional Institute for Educational Planning; Jack Bock, Jerry Messec,
Peter Easton, and Steven Kiees of Florida State University; Willie Howard of Howard
University; Victor Cicutat and Mary Pigozzi of the Institute for International Research:
Valerie Janesick of the University of Hawan: and all of my colleagues at the Stte
University of New York but with special apprectation to Philip Foster, Warren Hcehman,
Robert Kolt, Alan Purvis, Jerry Strudwick, and Frederick Dembowski, Also [ wish to
extend my strong appreciation to my international colleagues on the ELS project
advisory commitice: Minister Othello Gongar of Libenia, Deputy Minister Abdul Garada
of the Yemen Arab Republic, Mr. Jukes Swartland of Botswana, Pak Mocegiadi of the
Kepublic of Indanesia, Mr. Ali Gaal of the Somali Democratic Repubiic; and to Mr. Ma
Weixiang of the State Education Commission and Mre. Cai Pei-Yi of the Shanxi
Province Education Department, People's Republic of China. Whether purposefully or
inadvertently, all of these individuals have profoundly aftected the manner in which |
approach the economic analysis of education.

My colleague, Dr, Kemmerer, deserves special commendation in another respect as
well; as Institutionas Coordinator for the IEES project at the State University of New

York at Albany she has organized the administrative office in such a manner that the
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logistics of this volume were handled expeditiously even though 1 was away from
Albany during most of the period of the volume's preparag The tw Lyaluable
persons involved in this whole production Process were M m‘ IEES
Project Administrative Assistant, and Ms. Catherine Wightman, Project Seeretary.
Their work on this activity was exceptional in every way--which for them is an
unexceptional occurrence.

Finally, I must acknowledye the debt owed to Ms, Jeannette Windham. Her editing
skills are sorely tested i attempts o control my abhorent spelling, convoluted sentence
structure, and perverse preference for alliteration. However, more mmportant than these
efforts are her continued paticnee, support, and affection without which neither this paper
nor any other meaningful task could be accomplished.



CHAPTER ONE

THE CONCEPT OF EDUCATIONAL EFFICIENCY: AN INTRODUCTION

he purposc of this monograph s to wdentify appropriate quantitative indicators of
educational effectiveness and etficiency and to discuss how such indicators should be
used in assessing educavon at multipie levels of the educational system.  These
statistical indicators of educational effectiveness and efficiency are required to document
the present status of educational activinies, to establish alternative goals far the
cducation and humian resonrees (BHR) systeny i terms of how it should Appear at some
future time, and to operate as benchmarks o detime systemic progress toward better
atilization of existing resources by the cducanonat sestem or by individual educational
organizations,

The primary audiences tor whom this monograph was written are the nid-level
planrers and evaluators in developing nattons responsible for educational
decisnmaking as well as the unmiversity, government, and other advisors who assist
these personnel. FFor some, the volume may serve as a selfanstructional text; for
others, it will prove more usetul as a reference work, Toanerease the potential
contribution ot this volume, céncational management taming modules will be
developed trom this monograph. These moedules witl be desioned for use i both
group-instruction and self-wmstruction settings.

The secondary audience tor this volume s much wider and s inclusive, specifically,
of cducation and evaluation professionals concerned with resource allocation in
caucation and cducaton’s relationship o perscnal and national development and,
gencratly, of any educationalists, social scientists, or other parties interested in the
status of the application of economic convepts to educational analysis, Because of
these niuttple audiences, some sections of the volume riay be in excessive detail for
some readers already fanaiar with the material while i other sections, readers may
wish 1o refer to the cited Hierature tor a more detailed introdnction to concepts with
which they are untanuhiar, However, the volume is designed for use os a self-contained
presentation ot the ssaes of educational effectiveness and effisiency since many readers
may not have the time or deeess o other resourees reduired o supplerment this volume,
It is hoped that, while any individual reader may desire less of some discussions and/or
more of others, the Luge majority of readers will find the volume useful and adaptable
to their own training. experience, and professional needs,

This monograph is designed as a companion volume to Chapman and Windham,
The Evaluation of Efficiency in Edycational Development Activities (1986). That

monograph examined issues related to the design and conduct of program and project
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Chapter 1

evaluation of activities that have the enhancement of cducational efficiency as a goal.
While it dealt extensively with the comtext, techmques, and processes of ctliciency
evaluation, the prior monograph did not deal in detail withe the altemative means of
operationulizing etfectiveness or efficiency concepts. While this monograph s designed
to be of benetit as an independent voluine, greatee value will be derived by those
familiar with the concepts and issues treated i e Chapman and Windham monagraph,

I the Tast decade there tas been g greatinerease in the atention paid o clliciency
issues 1 regand o the role education can plav i developement (e g, Windham, 19828
Psacharopoulos and Weodhall, 1985 Windham and Wang, 1986). This increased
attention has been rought about by the constratned fiscal conditions under which most
developing nations are foreed 1o operate and the heightened demand i these nations for
resourees from the FHR sector itself, from other social service sectors, and from the
mirastructure sectors (e, transport and communications).  Within this fiscal
environment, the debate over cthicieney issues has evolved nto three Torms of
discussion: {7 rhetorical, (0 coneeptaal, and 3 practical.

The rhetorical discussion of educational ctiicieney s best characierized by the
treatments found i most naton.al plumme documents and the policy papers of the
mternational donor agencies. Here, “ethiceney ™ i rarelv operationalized and even v hen
used as a general coneept, it s often unclear w hether cHicIensy is meant 1o exist as a
goal i and ol itselt or as ameans o some other ond. Howeser, "efficieney” normally is
assumed o be anherently good thing and cilicieney enhancement acusies olten are
cuted as o means of mnereasimy the availabeiiny of faids required amprove educational
access and/or quahity,

Within the shetorical discussion o chiicienes there s aomimority view that is less
supportive of the concept. The “ethicieney movement” s oviewed witl suspicion by
those who fear that educational ctticiency will manifest el primanly in the forms of
fower tiscal allovatons and reduced unit costs, Agam. the "elficicney ™ standard is rarely
defined by these eritics who tend generally o oppose most encroachments by
ceovonnsts and  Lingneal analysts o the cducational domaing ol pedagopnes,
administrators, and pohicy nahers.,

While much of the policy debute over edecational ctiiciency has been condusted at
this fistlevel of abstaction, ceononnists i he tast decade often have coneentrated on
cqually abstract conceptual and definigonal distuncnons ar the expense ol pragmatic
issues of relevance 1o adunnistiators and pobeymakers. The cconomists’ tocus on
axonomic issues anternal versus external ctticrency. private versus social costs and
effects, technological versus econome clticieney) has been useful 1o those
honeconomists who have taken the tme to master the wimmology: anfortunately, few
have been persuaded 1o do se because most cducational administrators and policymakers

()
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operate in an environment that does not always allow for the fine distinctions and
deliberazions called for by the cconomic hterture,

Thus,an the last decade the discussion of educational efficiency bas been balanced
between these polar forms of abstraction: the practitioners” undefined use of clficiency
as a totem-word and the ccononists” muluple use ot efficiency as a context-specific
concept. Inadequate attention has beer paid by both proups to practical applications of
the efficiency concept o educatienal activities. Practtioners often are uncomfortable in
discussing these issues because they tee! they are at a disadvantage relative to
cconomists in specifying operational measares of efficiency and in understanding the
interpretive biases inherent to any such practical definitions. Similarly, cconomists
have manifested a reluctnee w abandon the puzity of their coneeptual definitions to deal
with issues of praceeal specification and quantification. As will be explained later in
this monograph, any operatienal definitien of cducational efficiency is subject to
fegitimate guestioning. Awy cconomists who advocale or appear to advocate particular
clliciency measures are oven o criticisme from their colleagues for the conceptual
madequacy of a particular measure or the inadequacy of the form ol its quantification,

Thiv monograph will focus onihe practical aspects of introducing etfectveness and
ciaciency concepts and measures mto the deliberations of educational practitioners --
especially adminstrators, plasners, ana policvmakers, While the Jdiscussion will
originate from and be based upon the conceptual definitions taken fror economics, the
proposed indicators and their uses will be judged primarily in terms ol their
appropriateness i the settings in which most educational decisions are made.
Decisionmakers niust recognize that they neser have all of the infermation they need or
all of the tme they want: decisionmaking in educational efficiency requires a forced
trade oft of the quanuty and quality of information versus the timeliness and
effectiveness of decisions.

The remainder of tis monegraph is arranged 1w four major parts. The immediately
succeeding section will deal with the conceptual and definitional issues related to the
measurement of educational effectiveness and efticiency. The appropriateness of the
appheation of the cfficiency metaphor o education will be reviewed and specific
detinitions for common erms will be proposed. The second major section of the
monograph will deal with midivators of educational eftectveness; one chapter will deal
with input and process measures and a second with output and outcome measures. In
the discussion, the vartous indicators will include both those that are specifiable in
financial terms and those that can be expressed in quantifiable but not financial terms,
Also, the role for qualitative indicators in cificiency analysis will be discussed. The
third major section of the monograph will present a review ol basic cost issues and will
demonstrate how efficiency analysis is conducted under four alternative forms: benefit-
cost analysis, cost-cffectiveniess analysis, least-cost analysis, and cost-utility analysis.

L]
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CHAPTER TWO

DEFINITIONAL AND METHODOLOGICAL ISSUES RELATED TO THE
CONCEPT OF EDUCATIONAL EFFICIENCY

The purpose of this chapter is 1o nrovide an introduction o the nature of the coneept
of cfficiency, as currently used by most economists. and the advantages and disadvantages
one encounters i applying ihe concept 1o an activity as internally complex and
contextually diverse as education. In this chapter, a set of definitions will be established
that will serve as the basic terminology used in the subsequent discussion of specific
indicators of educational effectiveness and efficiency. The discussion will introduce the
four major forms of efficiency analysis applied o education: benefit-cost, cost-
effectiveness, cost-utility, and least-cost models will be presented.  The chapter will
conclude with a review of five major limitations that exist in attempts to apply the
cconomists' models of cost and productivity to education.

IUis surprising to most non-cconomists to learn that the concept of ¢fficiency is, in
fact, a refatively new emiphasis within the lexicon of economics. Schumpeter's History
of Economic Analysis (1960), the standard for the treatment of the development of

Western economic thought, has not a single index reference to efficiency. Part of the
reason for this carlier lack of overt avention was that the efficiency concept was implicit
to the market models developed by Western economists from the late 1700s up to the
1930s. Only in the last fifty years has great atiention been directed toward issues of
measurement and empirical testing of the deductively derived theories of neoclassical
cconomics (Jonnson, 1975).* The result of this new emphasis on quantification has
been to raise the issucs of the operationalization and measurement of the economic
variables. The economist no ionger can be satisfied simply 1o state that under a given
budget, efficicacy exists, for a producer when the marginal cost of an output from a
production process equals the output’s marginal revenue product or for a consumer when
the ratio of the marginal costs of all consumpuon items w their marginal utility are
equal. Without debating the contribution that these abstract models (and the neoclassical
nsisience npon defining equilibria as optima)y have had for understandiag social and
market phenomena, there has been i recognized need o produce a practical and adaptable
form of efficiency that can advance the management of private and social enterprise.

* Schwartz and Berney (1977) offer an excellent set of discussions dealing with the
nees assical economists” approach to the efficiency concept.
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Chapter 2

understand the efticiency issue fully without an apprecration of the concepts of
production and unlity,

The production process tor education, for which the major factors are depicted in
simplified form in Frgure One, consists of four main PATLS: Inputs, process, outputs, and
outcomes, i Figure One examples are given of the types of chservable and measurable
variables that may be classitied as belonging within cach stage. Inputs are the resources
used 1n the production activity: tor educational production, mputs may be divided into
the general catepories of student characteristios, school characteristics, teacher
characteristics, instructonal material and equipment characteristics, and facilities
charactenstios. In cach case the term “characteristios” refers 1o the avaitability of a
resource, s nature and qualiy, and s manner and re of uthzation,

For example, an important teacher charactenstic would be the teacher's mastery of the
subject matter ce.g, mathematcsy for which the wacher is responsible. The effect of
teacher subject matter competence on the educdtion production process will depend on the
existence of some measnrable fevel of competence; its nature (the areas of mathematics
shilb mastered) and quality he deprec of vompetenced; and s munner and rate of
utilization (the means by which a unit of teacher e or etiort is combined with othe
resonrees including stdent tme and eftor.

The process stage of edueational production refers 1o the means by which educatonal
nputs are transformed mto educational outputs, Often the werm sducetional technology
15 used 1o refer 1 spectiic process tor promotng educational outputs;  examples of
cducational technologies are classtoom lecture/discussion, small group instruction,
mdividoal stodent-teacher titornal, selt-study with raditional wextbook or textbook-
derived matenals, and self-study with programmed instruction.  Recently, these
traditional technologies have been supplemented by radio or television instruction within
the classroom, more sophisticated audio-visual equipment, and computers. These latter
teaching-learning processes are the ones that dre more “wechnologieal” but the term
“technology™ may refer o !} forms of the edueational Process

The interaction of mputs and process determine educational costs. Ideally,
cducational manavers should be able o design the nstructon/ learning system by
considermg altematve inpnts and processes simaltancously. However, the reality 15 that
i most developing nattons serious himitations exist in terms of the availability and
quality of inputs and over the range of pracocal and affordable technologies (Thiagarajan,
1984; Curinmrings, 1986).
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FIGURE ONE

MAJOR FACTORS IN THE EDUCATION PRODUCTION PROCESS

DETERMINANTS

INPUTS PROCESS

Student Characteristics Forms of Instructional
Organization

Teacher Characteristics Aliermative Technologies
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Behavioral Changes Attitudinal Changes

Behavioral Changes















Chapter 2

that Innovation A is preferted and the additional cost ol $5 per student is not justificd 1o
produce "only" another three pereentage pont gain in achicvement. O course, it is also
possible that a third person may feel both novations are oo capensive aind would
oppose the adoprion of euther one. The argument woeald be that the subjective value of
mereased achuevement i sunply not worth the additonal . spendhture.

When one considers the fiseal eliedt ol nintuphving a small increase per student fimes
Al of the stndents man educational system, it is casier 1o understand why educational
maovations have such a hiory ol disappomtment i tenns of system-wide adoption or
adaptation withir developing nations. The advovates of spectie mnovations, in addition
o beitig puilty of cortin evangehical excesses in noring other innovative wlternatives,
often fail to collect the data or msutute the soctd iy ketng practices {Middleton, 1986)-
Ancluding ieentives it will convnice pareits, practitioners, and policvimakers that the
positive effects of the movaoon are worth the fnancigl capense tand the non-monctary
Costs that may be incurnced o ferms ol the disruption ot rradional classroom: and

hure raie prictces)

The finad form of ernciencs anahvsie s et ot anadystis, 1Cmvolves the Towest
fevel of conceptual ~ephistication of A ob the analyucal models for measuring
educational ctticienov, T assumes (hat the desied cmouts e feved chut not necessarily
quanihiabley and requires only thai svidence e niesented that the proposed means of
producing the outpursis the east contly lternatve avarlable. The most common use ol
least costanalysis s in the determnnnion of the feasibiliey of project desiens, In such a
sttuetion, o judgment must be made tha e protable clfects of the project will Justify
the educsitonal wmrervention and the probabie couts of the erventon are the least

expensive neaiis of prodocing the desired cffect,

ATEOE the approac bes e enicency evalimaton mentn ted here are LURCTIC 1O project or
program anabysis and e net hinoed o the cvaduaton of edu. ational activites.*  The
applivation of thewe spproaches (o the apprasat or evaluation of educational activities has
been more controversial than i such areas as transportation or infrastructive
aevelopmient. Health and popuelation activities are an eaception in that ctliciency
analysis has been at least as conirov-rsaal there as i education. Education, health, and
population actvines share an mincdiacy i ther effect on human lives and an inherent
subjectivity m terms of external and collective judgments of their benelits and costs,
The contioversy has been avravated by a tendency of some efficiency proponents (o
misrepresent the degrree of objectivity implic-4 by the use of ctliciency criteria such as
benehicost ratios and cost-etivetiveness comparisons. The fact remains that as long as

T More extended discussion of these issues may be found in Donohue, 1980; Levin,
1983; Ray, 1984 and Woo and Sanders, 1986,
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KV
PVz ——
(L + i)
where: PY = present value
FV = future value
t = rate of discount;
and t = number ol tme periods

Thus, if the future value is S100 and the rate of discount is .10 (10 percent) per time
period and the future value is received five time periods into the future the formula
becomes:

$100
Py = —_— = $62.09
(1+.10)°

Thus, $100 received in five years is equivalent to receiving $62.09 today i the rate of
discount is ten percent. The rate of discount incorporates the ctfect of anticipated
inflation plus other caleuluble risks involved in postponing receipt of funds. Because of
psychological and other dilferences among persons, individoals’ subjective rates of
discount may ditfer substantially, The present vatue of benelit/cost then is exactly the
same criteria as the noroial beneliyeost eriteria but with the important exception that the
alues of benelits and costs have been adjusted by discounting 1o whe into account when
the benefits and costs occur over time, An alternative o the present value of benefit/cost
criteria 1s the rate of return approach that will be discussed in detail in the Tater section
on efficiency criteria. The present value formula may be modified 1o calculae the sum
of the present values ol a series of different future values that occur over a number of
tme periods (tor example, expected annual carnings over a period of years):

N
'V,
PV = E —_—
(l+i)t
t=1

where n = the total number of time periods.
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While the discounting nrocess is apparently objective, its mechanistic nature
disguises the prodlem of obining the appropriate estimates of the future values and the
difficulty of selecting tie appropriate rate of discount. The future carnings for a certain
type of educational pradaate may he torecast based on current camings patterns and
expected Taber market chunges--this s o process traught with the opportunity for
substantial crror. Alse, fifty yvears ago, e rate ol discount was considered relatively
uncontreversial because Tendmg rates for “riskless” government bonds (the normai hasis
for determiming the opportunity cost of the tme delavy were relatively standardized and
tended to be stable over tune. futhe current capital markets of most nations a pletin le
of rates may exist withovt clear coiteria esach as varying maturities or risks) to justify
selection of d smgle discount vte and, more importantly, the tloctution in rates over
tie may be expected U be e tiore sabstantial due o varatons in the expected rates
of inthation,

These dithicatoes mabe e calenlien of present values of educational outputs
drticalt but solb teasible w dorie on oo relatvely Trequent basis and if one can avoid
making substantad ed imvestnents on the basis ot present values that may change
stgrihicantly over tine, Hhe Bater gaveal s miportant but olien ipnored 1 educational
plannme decisions. Where possible, educational investinents should be of a type where
tined facilties and equipment are avouded o mannuzed and, apain, where _possible,
subject to alternative wses il tutare conditions oo longer justfy continuing a project or
rogrn.

The weas of secondary and post-secondary vocational training or technical educadon
are exeellent examples of where thas logee can be applied. The demand for vocational
skilly may tloctate yreast, over time and, within a single cconomy, specific skills may
be subject to saturation 1z suppiy mecrelatively short period of time. For example, if
there is aneed 1o produce atotal of 1,000 electricians over the next five years one might
create a traiing program that wonld produce 200 praduaates per vear. The problem is that
at the end of the fitth sear the deand for electriicians may be satistied buot the training
provram wall soll exist BEducational systems have had litde suceess in closing
programs onee they are ymtated. Ideally, the original program plan should have
presented etficiency daey o jusaty the production of the 1,000 graduates byt atso should
have provided an analvsis of how the program could be phased down, converted, or
terminted once the pustitied number of graduates were produced.

Al important reasen tor the growinyg emphasis on the use of industrial sites for
training activites s e, i additon o providing access W more current technelogy, the
main cost o equpment s for the purposes of production, not training. Therefore, the
cthiciency analysis reguires only that there be sufficient benetits 1o justify the proportion
of equipment and faciities costs allocatable o the training activity rather than the wotal
of such costs,
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The preceding discussion has concentrated on the issue of production. Because both
outputs and outcomes of education are multple, and even soe dividual outputs and
outcomes must be valued subjectively, the cconomic concept of utility: must be
discussed. Consumer gty may be defined as the pleasure or satistaction a consumer
Capects to recenve from consaimption of a prodict or seevice. When the "consumer” s i
fact a burcaucrat o other pobovimaker, e uthiy ideally should be mclusive of
judgments about the probabaiy of consuiner satsfacnon onthe part of the individuals
affected by theu pudement. For example, an cducational planners decision will be based
upon his or her personal athits butabo on the depree of responsiveness of the planner
to perceptions ot the unhity of thie parents, teachers, students, and others affected by the

decrions made

[n the simpleat case, where ondy two outpuls exist, ubhiy maximizaton will be
achieved by considering the value of the two outputs and the reseurce constraint on
output production. While mathematically the problem of maxinnzation of utility
increases as the number of ontput choices is expanded, the fact is that the human mind
cand now, computers) can handle the optimization process guickly. The main constraints
the educational decisioumaker faces are the paucity of knowledge aboat alternative costs,
about the nature of relatonships among outputs, and about the time preferences of those
affected by the decisions made. Some oatputs--such as verbal ability and certain forms
of disciplinary behavior or obedient attitudes-~say be joingowpils. This means that the
process ol produc.a one oatpet can produce the other output glne additional cos|. Other

outputs may be mutually exchusive at the margin, That s, one can produce more of
cither output but not more of both, An example would be that one may not be abie to
produce greater achievemient by the most advantaged students and increase achievement
cquality for the class at the same tie,

The task of cducatioral nnagers tn fact, of all managers) s o understand the
production process well cnough o be able to identify which outputs are mdependent,
which are joint outpats, and which are mutually exclusive outputs.  Then, the
educational utitity decision requires combination of this knowledge of the production
process with an understandme of the appropriate values to be assignied to the outputs $o
that a Jecision can be made that will maxiuize the uthity © be derived from the mix of
outputs that are to be produced.

There is an untortunate tendency for politicians and even some senior educational
administrators to act as if the educational production process can be expanded (in terms of
the number of vutputs and/or the amount of the individual outputs produced) without
providing new resources or incurring any sacrifice in existing output production.
Implicitly, they are assuming that the current educational process is inefficient (probably
true) and can be changed by administrative fiat (probably false). Unfortunately, even if
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the administracors were fuliy correct, admunstiative decrees iocely produce new outputs
without reducing others, The demand tor new or better ontputs may be achieved by
sacrificing some ext oy cutpuls tat could be more mghly vadued. Tn addivon, the new
demands may overb. sden the process (especiddly the teachar’s class managesient skailsy in
such @ manner that overall production of outputs 18 reduced. Too often gnered, both in
cconomic theory and adninistranyye procedures, s the fact that those directing the
educational production process as the dlassroom, school, and even syswem fevel are
individuats who rarely have reccived management iy conconnitant with their
nuanagement responsibilites

A tinal stem of ermrolosy needs 1o be reviewed belore procecding trom this
discussion of the concepts of predachon and utihity o thew apphiconon o cftectiveness
and efficiency wndysis o schools and school systenis. A entically important term s
that of the "margn. ™ Frequentreterences refer o marnal cost or werenaal productivity
and 1t s commion 1o coonotinsts o osay that w certin condion e equihibriom or
cHiicieneyy exists "ar the mrnn.” The concept o margin s tken iron e caleulus and
refers o a simgle werernentd unit. For exansple, the soargmal producavity ol reache
tume coudd reter o the mercase i prodoconoy that svould resuli from one more hour of
teacher effort. Sunlerly the margmal cost of teaciier tme could he detined as the
cxpense of ustoy the additional hour of weacacy e I theors - margimal units e
assumed o be extrennely siadbom pracuce, one obten s toreed toowork with units ot
substantial size Giperson-month or person vead, tor eample). One caneven consider the
idea ol o margnal school or margnal unversits o one s analy 2ing the elfect of adding
an addiional s nuon o an v ninge sysic,

Five imatins oxst e reeard toappheaton ol base productivity and cost
relationships to edocaton:

1. muliple iputs that must be detennmed simuftiancousty:

182

mudnple owpul/outeone neasures of productvity;
3 Lack of mtormation ancosts and prodoacuyaty:
4. tived mput quanties of relanonstnpss and

aoovarsble mput guadae

1

The problem of multple nputs s one faced i almost ol produoction situations but
poses special problems m cducation. While economic theory stipulates productivity
relationships under ceteres paribuy conditons, the educational decisionmaker must
deternie the s ob inputs sonubiancoushy. Teacher quality and quantity, availability
and ase of materials, cquipment and facilies, and means tor motivating student, parent,
and community cifort are some ol the magor mput categorres with which the
decisionmaker must deal. One reason Jor the conservatism of cducational sysiems
reative o instructonal change is that the decistonmaker aiways has to justily any new
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input mix when, in fact, there are few data or experiences to support the purported
cffectiveness of the new input types or quantities. In addition, economic theory presents
the productivity concepts i ternus of a given technology. If the new input mix also
involves a change in technology, it will be even more difficult 1o justily the
instructional change on the basis of LpriQn quantitative data,

The second problem the ecucational decisionmaker faces is the valuation of marginal
product. In addition to the basic problem of value Judgment, the decisionmaker must
identify and value the effect of the individual mputs on multiple outputs and outcomes,
As discussed above in the description of utility analysis, multiple products can be dealt
with but they add complexity to the analysis and heighten the implicit subjectivity of
the valuation process. The decisionmakers need 10 know both the cost of inputs and the
relationship (independent, jointy prodaced, or muwnally exclusive) among the inputs and
the mix of outputs and outcomes. In addition they must be able o assign a value o
alternaiive output/oatcome mixes, Obviously. mest educational production decisions are
made without all of this information: the goal of cHiciency advocates is to inerease the
amount, quahty, and timetiness of such information and 1o make the valugiion process
more exphcit.

The third constraimt on educarona) decistontaking about production 1s the
avatlability of information. Given 1 ¢ quantity ol educational research of the last thirty
yeurs it s surprising how Hide s "known ™, 1ot alone how litle can be "proven”
concenang educationat production and clliciency. The net section of this monograph
will discuss the various individual mputs, processes, ouputs, and outcomes that
commonly are proposed for education. Each will be review od i terms of what research
has revealed, what deductive logic and expericnce van tell decisionmakers, and what can
be done w inerease the informational base for elticrney decisions.

The fourth specific constraint of educational decisionmaking concerning cfficiency is
the fixed nature of relationships that exist within the educational production process.
These rigidities are not always technologically determined but rather are often a product
of tradition, law, regulation, or contraciual agreement. The most dominant of these
rigiditics is the central role for the wacher. The teacher's dominance in the classroom is
an interesiing example of tradition becoming institutionalized by law, regulation, and
contract.  Further, because of the low level of resources normally available for the
classroom instructional budget. there is little ability in the poorer countries even to
provide significant complementary inputs to reinforce the teachers' clfcetiveness, let
alone to consider replacing the wacher s the Igjor inpult.

The fifth major limitation on the use of cconomic production and cost concepts in

cducational management is the variability in the nature of the imputs. The major cause
of this variability is the need 1o conduct management decisionmaking at an excessively
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high level of aggregation (and often at i physically distant level of adnumstennor). The
"teacher” mput is an example of o variable that ofien contwns substantial intevnal
vanation; in such a case the modal or mean characternsues of a gronp of teachers may not
be a usetul base for decrsionmiaking because ol the large range and substantial varation
that exist around these measures of contral endeney, Even it one divides the excessively
ageregated concept of the tacher inpul into its component parts--subject knowiedge,
expericnce, pedagogical skills, motvation, atutedes, and behavior--the problem of
internal varation with the moltple teachermput detunnons stull may be considerable.

Thae problem xs ac the conter ot the Tony standmy debate over sarvey versus
observottonal collection of diata wath which 1o analvze cducation production
relationships. Winde obsersanomad o bngues provide more depth and detalin wrms of
measurement of the varmbles and theo mteracton, the obuervanonad approach iselt has
three megor methodotopeal dics antees, Foast, observabonal measarenent echnigques
are st in the process of deselopment and controversy sill exists over the speaification
and mieasarenient of cducational varnables st the chissroom and school tevell Second,
there s an unavoidable and explicit accopance of <ubjectivity and vaniability in the
measurenient of inpuls, An obsenver measuciy te-on-tash of suadents s foreed
constantly o make judgments of student behaviors as o whether certam achons are
fearnmg relevani or not In additron, there s the tact that observed values wdl difter not
just amony observers bul that the values obmputs assvroned Dy a simgle observer can vary
from sttuation o sttuation Jdependime o the chserver's attentiveness and diligence. And
third, hecause clussreom and school observational studies mvolve substanial cost in
e and money, this mcethodeloss adlows resulin of oaly hanted immediate
pencralizahiity becaose the roscun b budeet sarehy allow s iostateneally representative

coverage of classtoon or school settu

The weahnesses ol the obseryational mcthodolors tor analyses of educational
production are o ereater than those that exist tor e sursey inethodology: however,
becanse the weaknesses are e obvious cand the survey approach has tradition as an
advantaee) the obsrvational methodology has been e eronbized: The point must be
niade, however, o some caucationad producton issges are researchable ondy by
cthoographic methods mcfodinge classroonm obsernyvation, A magor need 18 tor ccononsts
and others mterested m educational prodoction relationslupe to develop a consensus as o
the stuations e which the werves or ethnographic approaches have a comparative
advantage. This consensus could thion serve as a bases Tor design of both educational
management information sssters and tor aomore comprehensive research agenda for the
study of educational producton and clhveney.

The hmitations discussed here must be understood withi the context ol a more far-
reaching limiaton.  Educanion's conservatisn oward the apphication ol efficiency
concepls is simply i specid case of the penerad admimstrative conservatism towards all
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change. Unlike the case in the more progressive parts of the private sector, burcaucracies
rarely offer meentives tor ARLCTS Lo eigage in change or experimentation and
cducational bureaucracios i particular often exert specthic sancons against innovation.
In this contest it s easy 1o viderstund why unprovements do not oceur even il
understanding s (o reduce one s fustration swonh the PrOVess,

I this section an atempt las been nide o Avemplish nvo objectives;

Lo tamilarzanon of te noneconomings with the basie cennonic coneepts that
support the measuretnent and analvais of cducational clhicieney, and

2o development of avandand <ot o tranmology for ethiaency analysis <o as (0

HHNINIZC SCOnie Condision i (i succeedim discussion,

Ideally. the purpose i cntenon sich s this should be 1o sunplity and clarify;
o many non-ceononusts the il rem ton W e preceding discussion may be that the
whole area of educational veodug ton relationships now uppedrs niore complicated than
belore,

The reason for this s that te proseitiion of cducition as ananput- output process
analogous o other technieal producoon relatonsbinps 1 simiply wrong. While the input-
output madelmay have vreat value as o metaphor (o heip the vrmated gain some basic
appreciation ol educattenad producoon. under standig cducational production
velattonshups requires that one noove o more compheated ceononie models (nvolving
the compley relation g, ditaiie maliople mputs, tie consideration of variable
technologies and the subjective vabimoon of edueational outputs snd outcomes). But to
be ol any possible policy vadue, the cconomie models must be undersior 1o provide
only a trameworlo within which behin jorl prychology, pedagogy, admimstrative and
nanagement scicnee, anthropology, pohtical science, and information theory all must
play miportast roles. Frnadly, one s left with the realization that all cducational
decisionmakivg will tike place without optsial information and will be performed by
individuals who lack the weal mox of personat and professional skills and experience.

Butin this regard education s no ditferent from the other social services; the point is
decisions must be made and wiil be made. The tunction of the efficiency analyst is o
improve both the decisionmaker and the decistonmaking process, Improved, not ideal,
decistons are the only realistic and attinable goul,

Within this more restrned statement of the goal ol education production analysis,
one must face the Tact that even improvement can never be certain, Production analysis
for education remanns hiited by what is understood of the production relationships and
what data can be generated v a costelfective manner) o support decisicnmaking. In the

[
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next section of the monograph, the parpose shall be 1o present what s known (or more
correctly what analysts think i knowin about educational production and etticiency.

Winle analysts should be modest about therr Jevel of conceptual or factual
Knowledye, they have no choiee bat to be relative by immodest in promoting the ase o
their hnowledye by pracutioneres, planners, adminsstrators, and policymakers, The cost.
i financial and human werms, of crroncous educational policies 1s sunply oo preat. The
cducational decisionmakers may choose 1o distrast or gnore the analyses'
reconmmendations butitis crucial dhat the decistonmakers w feast be exposed o them and

Mlowed o consider them.
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CHAPTER THREE

INDICATORS OF EFFECTIVENESS IN EDUCATIONAL
PRODUCTION: INPUTS AND PROCESSES

In this chapter, educational etfectiveness indicators will be discussed at the first two
stages of educational production: mputs and processes. [t should be repeated here that
while the discussion will continue to focus on examples trom primary and secondary
cducation, the concepts presented and interpretztions made olten will be equally
apphicable to pre-primary educatton, vocationad and technical sehools or programs. post-
secondary educatnon, to precservice and aneservice teacher trmming programs, and to
nonformal cducation.

Stnce cthiciency v detmable only o terms of both mputs and outputs, some
question might be raed as (o the propriety of discussing input and process measures s
indhcators of effectiveness. they are mdluded here simee, because the preferred Gutput
and outcome measores of educational eftects are trequently absent, analysts often are
forced to attempt to evaluae a school or program only or the basis of mputs and
processes.  As pomted out by Chapman and Windham (1986), school "quality”
detimuons are as hkely o reter 1o miputs and processes as they are 1o outputs o1
outcoines (e, see Hevneman TOS2 19853 Hevoeman and Loxley, TO83A, 1U81IR;
Behrman and Basdsall, 1983 Fuller, 198 and TEES, 1985).  Thus, 1t seems
appropriate toomcaade m the present discossion areview of the measures that should
help determime not oaly the costs of the ~schoot but its ¢ventugl effectiveness in

achieving desieed outputs and cutcomies.

A second gquestion might be rased as to the exclusion of home and community
environment varcibles trom this discussion. These contextual determimants are
recopinzed as having crsical unportance and it is understood that educational planners
and admmistrators need o evidencee a greater sensitivity to the effects of the bome and
community context (Selowsky, 1980: Mercy and Steelman, 19825 Birdsall and
Cochrane, TOR2: and Johnstone and Jiyono, 19835 However, the purpose of this
discussion is o exammmne the vanables that are within the control or influence of the
school admumstrator or planner. While 1t is not possible in the short run to alter
parental education or carnings or to alter significantly the availabihty of educational and
cultural opportumues within 4 given conimunity, one process vartable that will be
discissed here s the school's success in motvaing parental and community
imvolvement.
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I. INPUT INDICATORS
A. Teacher Characteristics

The tendency 1o judge the quality of a school or other educational institution by the
cost, quantity, and/or quality of its inputs is not limited to developing nations. Often
parents, students, adnunistrators, and analysts have no other measures from which to
make an evaluation. Also, since the inpuls are within the direct control or influence of
the educational authority, it has always made a certain intuitive sense 1o focus attention
on the aspects ol the school that can be affecied by administrative personnel,

The most commonly studied mput s the teacher and (he eacher's characteristics.

The teacher as the locur of cias sroom instructional activity is a part of the tradition of
almost all caltures and has been stitutionalized in most curricnda and forms of
Classroom organization. Also, as was discussed carlier, many developing nations face
such fiscal constraints and alternaove prioritics that it is extremely difficult opt for
other than a teacher-centered curriculum: after the wachers' salaries are paid there are few
funds lett in the education budget for aliernative or even teacher-support methods of
instriction,

A consideration that often is sgnored e this debate, espectalty by those who
promote deschooling or non-teacher centered mstraction, is that teacher cmploymerit
serves i variety of pohitical and social purposes Tor any government (IHich, 1970).
Even where teacher unions or associations do net exist, he teacher remains important
as a representative and syvinbol ol the central government. Even those who advocate
fess radical retforms (such as utilizing unqualified teachers in combination with
alternative fearmny technologies such as programmed instruction or mteractive radio)
olten will find themselves blocked because parents and government feel that improved
teacher quahity 15 the most visible and reliable means of school inprovement,

The characteristics of teachers that form the basis for the most commonly used
ndicators of teacher quality are:

- ormal educational attainment
- teacher triinig attainmendt

- age/eaperience

- attntion/turnover

- specialization

- ethnie/natonality

- subject mastery

- verbal ability

- attitudes

- teacher availability measures
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The first two characteristies relate 1o the quality of formal preparation the individual
lias for being a teacher. The anmount and quality of both acadeniic education and teacher
training arc assumed o be posinvely correlated with the teacher's knowledge and with
the teacher's abiliey o impart that knowledge o students,

Normally, the measures for these indicators are the years of education or raimng and
the level of ghest anamment. Sometimes, these indicators are expressed in terms of
the government's or other authority's standards for qualification:

qualitied-- possessing the acaderne and wacher rammy attainment
approprizte o the assigned fevel and tvpe of teaching,

undergualificd-- possessimg the acadene but not the wacher truming attainment
appropridte to the fevel of asstenment;

unqualified-- possessing nether the acadenine nor the weadher traning
atnment appropiiate o the level of asstgnment.

The use of the qualifications necisdre for iner-country comparisons cin be
misleading since cach country s free Oy estabdinh s own stendards, These standards
often have as much af not mere) o do wath the status of wacher supply and demand as
with anyv objective standard of the approprizteness of cducanon and trasning atunment
(o teacher assignments. Suli, within i country or among countries with comparable
standaras and education/tr nnimy svstems, one can use the pereentage distribution ot
teachers across the three standards of qualinication as an mdcator ol mpat quahty

A second pemt of sipmificance about the education and wacher raming credenuals of
teachers ot most goverient and private pay svstems rewinrd higher levels of
attainment. Thus, even if the assumpuon s correct that higher levels of attiinment
promole detter mstruction, the concomitant ¢ftect ot teacher educational attainment on
cducational costs means that w be cfficient, one muast assume or be assured that the
marginal cost of higher attiinmient qualifications s offset by the increased marginal
output of the classrooms or schools mowihieh the "more quahtied” wachers aie
cmployed. In ternms of govermment policy there often is an immediate and recurrent
cost impact from upgrading wacher quahficatons, The mmediate effect cores from
istituting or expanding the acadenne and weacher traming progrants necessary 1o
produce a greater number of weachers wiih higher qualificavons, The effect on recurrent
costis a result of having o pay greater annual salaries to the wachers onee they attain
higher quahfications,

A common phenonienon during a period of educational expansion is that there is a
compounding cifect from the interaction of the pay system atempting to absorb the
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impacts of both more tcachers and higher teacher gualifications for old and new teachers.
Without proper consideration of budgetary impacts, such programs can create general
fiscal problems and poss serious opportunity costs in ierms of other social and
development programs.

The teacher characteristic ot age/eaperience is equally controversial, The age of the
teacher is an indicator used as a proay for either emotional maturity or experience when
these characteristics cannot be measured direcily. Also, in many cultures, the age of a
cacher is an important deermimane of the authority and respect that will be granted by
students, parents, and community. Without this amthority and respect, the education
and training attainments of a teacher iy bearrelevant,

Even where direet measeres of expenience aee postible there may be a substantial
Lap between conceptualization and speciicetion As aconcept, experience iuplies the
cmbodiment of skills that oceurs over time from the tormad and informal learning
opportunities to which the teacher is cxposed. However, the experience variable
normally is specitied in terms of the nuniber of years the individual has been a teacher,
The concepruatizuion and the specificanon undoubtedly are correlated but the degree of
correlation ix subject to debate: it varies from tencher to teacher and, more importantly,
varies within and among countries baved on the avatlabifity of the learning
opportunitics for weachers outside the on- the Jub experiences that occur normally within
a classroom,

Like qualitications, age (as a proxy for experience) enters into some educational pay
schemes as a determinant of satary. The most common specitication of the
age/experience variable is years-of-service. This is defined as the number of vears from
initial employment o present employment (if continucus) or the sum of years of
teaching if employment has been mterrupted at any time. Often, pay systems combine
the years-of-service concept with qualifications into a pay system that has separate pay
"steps” for cach level of qualification and, within the qualification fevel, individual pay
steps based on years-of- seevice at that qualificapion level.

Regardles of the form of msttng age and experience within the pay system, the
benefiteost consideration is the samie as for qualifications.  One must assume or be
assured that the extra cost of having older, longer serving, or more experienced teachers
is at least offset by the differential effect of these teacher characteristics on classroom
and school outputs and outcomes. 11 not, there is then no educational justification for
the pay system (although there muy be sinficant social or political Jjustifications).

Inversely related 1o the experizce concept is the characteristic of teacher aurition,

The loss of teachers from the educational systemi through retirement or resignation can
involve a loss of exactly those personal qualities that the pay incentives for age and

28



Indicators of Effectiveness: Inputs and Trocesses

experience were designed o promote. Thus, teacher atiritton rates may he wied as
mdicators of potential educational metfectiveness al the classroom or school level;
teacher turnover (based upon reassieninent as well as retirement and resignation?) s

cqually vahid as o negative mdicator of etlectiveness,

Tnterestingly, the attntion and timover indcators are less clear when applied 1o
clhciency issues. Suice the wachers who retoe or resign may be ad usually are)
replaced by wachers wiro are vosneer, less experenced, and/or less quahitied, teacher
atrition normaily s concoment withe o lewer costoof mstruction. Again the
cducatienal authority v faced with o judement conecrnng costs and benefis. Are the
reductions incost from the chviee aeachens cnoueh w ottset the probable redirections

i the value of school eltectiveness?

A more specilic teacher qualilication issue is the mateh of teacher specialization
with the requitenients for teachers, The most conunon problem, and one that occurs in
both developed and developing nations, is the shortage of teachers rained in science and
mathematios, Two of the most serious errors of ageregaton in the analysis of teacher
supply amd demand arer (D o gnone teacher specidization and therefore assume thata
halance oceurs when total weacher supply equals towal teacher demand--in fact, a surplus
of arts or <ol studies eraduates does not salve the problem ol a shortage of science
and mathematics praduates: and (2 o gnore the geoeraphic distribution of weachers by
specialization- a natonal balance of eachers by specidization can disguise an urban
over-suppls ol scrence and siadhemanes wachers and a mral under-sapply.,

Simular issues esast clative 1o te supply of mstructors for vocational skills,
technical coneepts and applicabons, Toreign languages, and many of the undergraduate
and advanced courses i nigher cducation. Since most edocational systems pursue the
llogical course of unditferentiated pay by speaializaton, the reduced effectiveness of
education provided by wappropriaiely trained teachers s never concomitant with
financial savings,

The reality, of course, 1s that atempts to remedy the maldistribution of eackers by
specializations prabably canoceur onby with aninerease in the cost of teachers' services
{and perhaps an incicase i the cost of teacher tratnmg as more expensive teacher
trainers, facilities, equipment, and matenals are required). T is important that all
teacher characteristics, but espectlly this one, the appropriaicness of subject
specializations, be considerad m tenms of the impact on aggrepate effecuveness and
equity standads.,

A special churactenstic ot teachers that may represent a proxy for pereeived
educational quality or elfectivencess s the teacher's ethnicity or nationality. In a multi-
cthnic socicty students, parents, or others may idenufy positive or negative traits or
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To this point, the characteristics that have been discussed are proxy indicators--they
are not valuable in themselves but have importance ondy in that possession of these
characteristics may be correlated with possession of specitic abilites, knowledge,
attitudes, and behaviors that are understood o promote the desired educational oatputs
and ontcomes. Another set of indicators exists that relates more directly o these desired
characteristies ot teachers

Subject niastery s nnporiant in that it determines the extent of knowledge--ot facts
and skills-~that the wacher can ranster. While obviously correlated with general
attainment and subject specializanon, subject mastery possessed by dividual teachers
will vary according (o their own abilities. the effort they expended in knowledge
acquisition. and the gquahity ol training provided to them. Where subject mastery is
acking or madequate, the teachers” knowledge can be supplemented by texthooks or
cducational support nierials (b ockheed, e al., 1987,

Teacher verbad abihiey o cnncal tactor and, nosome studies, the impug ol greatest
determinaey i student achievement (see surveys such as Husen, et al, 1978; Avalos
and Haddad, TOS T and Green, 1980 I the traditional claseroom, the teacher's ability
to communicate facts and concepts s the major Tacilitator of student learning.  In
developiag matons that face a scarcity of other inputs such as extbooks and
instractional <upport matenals, the wacher’s ability to communicate will be the major
school-provided mstructional resource that will deternmine student acquisition of
knowledge. Obviousy, the totd eftectiveness of the teacher will be determined by the
net elfect of sabject mastery and veibal ability, The effect of o high level of subject
masiery can be diluted it a teacher has poor comnnmcation skills, Sinularly, good
commuanicatton skills wre less valuable if o teacher has Intle knowledge to impart o
students The success of eachers tand the appropriatencss of the instructional program
at teacher taming mstitutions) can be predicted based primarily upon the level and
complenientanty of these two charactenstics.

A lnal unportant charactenstic, and one that frequertly s neglected insurvey
research, s the teacher's attitnde woward the classioom process. This would include
specitic athitudes woward children. the cominunity, the s chool administration, their
fellow teachers, and the occupanon of teachine. Some ol ihese attitudes will originate
i the weachers” own expericnces as students; some will be a product ol their teacher
training courses; and others will reflect general social and conunnnity attitades. Over
time, however, the most important teacher attitudes wall be those that they develop or
modify as i result of eir own experiences as classroom teachers. The determinant of
these attitudes is the conliguration of positive and negative incentives that exist for
ditferent forms of expressed attitudes and behaviors.
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TABLE ONE

TEACHER AVAILABILITY MEASURES
YEMEN ARAB REPUBLIC

1982/83
STUDENTS TEACHERS TEACHERS
GOVERNORATE PER TEACHER PER CLASS PER SCHOOL
SANA'A 43.2 .65 3.1
TAIZ 48.9 87 53
HODE!DAH 47.1 81 3.8
IBB 54.6 13 3.3
DHAMAR 479 .63 24
HAJJAH 389 59 2.1
BEIDAH 39.6 67 3.2
SA'ADA 32.5 .56 2.1
MAHWEET 43.0 49 2.0
MA'RIB 26.8 .54 2.1
AL-JAWF 26.7 53 1.8
TOTAL 45.7 70 3.2

SOURCE:  Ministry of Education, 1984 data reported in [EES Project, Yemen
Arab Republic Education and Human Resources Secior Assessment.
1986.
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relatively morc urban governorates of Ibb and Taiz. The 45.7 average for all schools
disguises a variation from classes in excess of 100:1 in some Grade One classes and
very small enrollments in some Grade Five and Grade Six classes.

The teacher per class figure varies from 49 10 87 with an averape of 70, This
tustrates that the practice of mualti-class teachig is common in most arcas.  Those
governorates with the greatest proportion of small schools (Al Jawt, Sa'ada, Ma'rib,
Mahweet, and Hajjahy have the lowest ratios of teachers per class indicating the
additional incidence of multi-class responsibilities in the most rural arcas.,

The number of teachers per school ranges between 18 and 5.3 with an average of
320 Inthe YO ARG the government his been successtul i assigning eachers o rural
schools: one goal of this policy s o have smaller class sizes help offset the
cducattonal disadvantages the rural schools face.

The final measuare ol teacher avardability 1y eapressed in the number of hours of
mstructional e spent per week 1 educational activities. In the process section a
measurement device wilb be discussed tor articulatig how teachers actaally spend their
classroom time. The avalability measure can be based on official "expectations” or
observed behavior. In either case it is important w identily acher functions that tike
place outside the classtoom.  For example, a report on rural schools in Shanxi
Province, China iStady Team on the Sttuation of Rural Schools in Shanxi Provinee,
1986) noted that middle-school teachers are in class only 24 hours per week--about two-
thirds of the average for their counterparts in Europe and North America. However, in
the Chinese system teachers have intense out-of-class responsibilities including
ttoring slower students, organizing enrichment activities, supervision of dormitorices,
and maintaining contacts with the parents and jocal community, For the time measure
to be meaningtul as an indicator of effectiveness one needs to know the full range of
teicher tuncuons.,

This extended discussion of teachier measures i justded by the ceniraliny of weaviiers
to most national systems oiinstructon. The other input charactenstics that follow are
proposed more as complements o, rather than substitutes for, the wacher characteristics
measures. The latter have a crucial role in any consideration of educational mputs as
indicators of educational effectiveness.

B. Facilities
The next calegory of input indicators 1o be discussed is facility characteristics. The

facility characteristics are divisible into issues of size and of availubility of special use
facilities (c.g., recreation areas, laboratories, and vocational/technical shops). The

(98]
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(Cummings, 1986). In both cases the materals are seen as having some effects that
complement existing teacher shills and other effects that substitute for teacher
madequacies (Lovkheed., el al, 1987,

Interms of aggregate avinlobiliny and the incidence ol availability, textbooks are a
Jess extreme case than s educational cquipient. Increasingly, i most developing
nanons outside sub Saharan Atnca, twextbook distributon efforts are increasingly
successtul The Binanciad support of international Jonors and the efforts of indigenous
curnicalum officials also have resulted moan mprovement in the overall quality and
local relevance of texthook materials m the st decade. Where these clforts have been
successtul, the avarlabilic, of wextbooks s no longer a usetul indicator, by itself, of
school quality. Also, i these nations, (evibook avaddability is less of a foree (o
nagnity existng nequabty hian was the case when the teaxthooks were avatlable only
or pramarily an the socially advantaged locatons,

I much of sub-Sabaran Alrica, and w some poorer countries elsewhere, the
conditions o textbook avarkabiliny are soll i q ertical stage. I some cases, such as
Laberiacand Somalia, potentially valuable s thook destgn and adaptation eltorts are
trustrated by the problem of distribution. The distribation constraints relate prinaly
o problems ol finance, transport mirastructure, and the administrative capacity o
manage the distribution eftort, In other countries such as Camceroon, Kenya, and
Botswara, the focus is on improving teatbook utilization through provision of training
in the presservice and in-service reacher preparation programs.  Throughout the
developing world, better plans and policies are needed 1o deal with the three stages of
mstruchonal materials dissemination: development, delivery, and utilization (Windham,
1936).

In nations that have a large preponderance ol underqualiticd and unquahitied weachers,
fextbooks have a special role often underappreciated by ministry and donor officials. In
addition to the traditional functions as an information resource and acurriculum design
format, instructional materials can be a traming device for the fess qualified teachers.
Tewcters, by following the sequence and content of textbooks, programmed materials,
or by using otier instructional support supplics (maps, charts, duagrams, special-topic
booklets), acquire both new knowledge and an appreciation for the principles upon
which classroom organization for instruction are based. In the better textbooks and
materials the design principals are more explicit as cach learning unit includes new
mformation, examples, questions, and even sample examinations.  Even in the less
well- designed materials a system of organization and a rationale are implicit and, over
time, improved methods can be acquired by the conscientious teachers.

Programmed instructional materials, whether designed for use in activitics led by the
teacher or more independently by individual students or student groups, offer the most
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subsidy; however, general subsidization also has a cost in terms of government
payment of charges that could be borne by more advantaged members of society

Instructional muderials availabilty and costs are commonly used indicators of
quality and effectiveness. A final issue in regard to these indicators 1s the assumed
proportions necessary between instructional materials and students. Many textbook
distribution schemes assume it is necessiary 1o have one weatbook (in cach academic
subject) for each student. While this is the common current patiern in most Western
schools, it has not alwavs been so and does not represent a funcnonal requirement for
Instruction as much as a convenience for classtoom management and a facilitaung
device for user-financing. More rescarch needs o be done on altersatives of mulu-
student use of textbooks and the possible negative effects this may have on leaming and
on the teacher time required for cLissroom OFEARIZAtOn activities. AL present, however,
the ratios of textbooks or other mstructional materials per-student, except at the
extreme vidues, may be better indicators of tanuly income or governmennal fiseal
capacity lor education than they are of potential mstructienal eectiveness.

A fmal pomt that relates cost o elfectiveness is.ues 18 the policy dedision to change
the approved tevtbooks or other materals. If the officilly approved texibooks are
changed, for example, then the result is 1o devalue all ¢xsstng materiais i the schools,
This can be an cspecially damapmy decision where families have Minvested” in
texthooks under the expeciation that the books will be available for reuse by the
famihes” yvounger children or could be resold in the sceondhand wathook market that
often exists i even the smallest villages. Regardless ot whether the books are owned
by families or by the school, the decision 1o replace textbooks can have the effect of
wasting an educational input. The decision must be based on confidence that the
advantages of the new textbooks, in terms of addional clfecuveness, witl offset the
transitional mereased marginal cost of sbandoning the previous texthooks,  The
negatve effecis of a policy decision o introdiee new cducational materials can be
ninmized i aransiien period < allowed. Grven that textbooks rarely have a usable
e of more than three or tour vears in developing nations, the concept of a tansition
period is not a duhealt one 1o miplemen,

* Thobani (1984) suggests that the common convergence of inadequate government
fiscal resources and excess demand for certain cducational services justifies
consideration of the wider use of "user-fees” for cducation. Klees (1984) objects to
what he sees as Thobani's limited analysis and suggests a wider "political cconomy”
view. Both authors “uress equity outcomes as a critical consideration in user-fee
effects on educational efficiency,
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Subsumed within the anstructonal matenals mput catepory s the issue of
curricuJum. I the past, curmiculom quality assaes ancludimg national o local
refevance) have beenpnored inmost studies of educational ettectiveness or etheeney,
It is not that cconomists cre unappeeciatve of the potential ele plaved by curniculum
mn determuming both costs and etfectiveness: the problen s that no agreement appears
Lo enast, even among currestun specrabistss as o how o measure and valve vanation
m curncntn™  Unoi somie consensus of opiiton cvolves or s mandated, curricnlum
mputs will contue o be underamphaszed and wall nandest themsebves i stadies of
ctfectyeness and efioenes menns of poocessndicators rather than as mpuat indicators.
The sole exception o this will be where the carneulune detines the quantity and nature
ol istructional mareniads © be used. Toohiag vase the mstroctonal matenal mputs
discussed above are o wadicators o mater sl and curnicutom.

I Administrative Canocity

The Tack of attentron pand e cducation prodoction studies and analvses of
chice tveness and ethicreney e the nfluence of admstiation as puzsling, The
bitevatire: sugyests anomereasiny conbiders e that adonnstiatne capacny s o key
vartable, especeally o determmny pedformance ot the host and worst schools (Paul,
TOS 3 TEES TUNIA B OIS0 B, Glranan, 123400 However, as was the case with
e cumcutum varble, there o fitde consensus as to how best o operational zo the

concept el adnnmi- e Capaciy

The most compon measue wsed oomdhicate wdmmstcatve competence s the
cducational attinment ot the admoistaton - Sometimies this measure 1s refined to
retlect speciic exposure of the cdimistrator 1o trammg we management and planning
shallss Also, as wuh weacher mput provies, expenence measares base been added m
sone specthications: this s operionalized as age, years ot eoiployment, or yeuars of
administrative responstbiliny . Conceptuatly, the evpenence tactor should be at least as
tportant as that of formal or specialized tamimy wanee on the ob learnmg is such a
critival deterimmant of admimstaior competency. This s even more the case in
devetopimg nattons where adnuneartons ue fess Bhels o have substantad formal
rining tn managenient seicnce or decisionmakany

Incaddinon to die peronal abite ot the wdnnnistrator, educanonal admustrative
capaciy includes the appropeedencss of organrzationad stractures, mdividual and group
attitudes toward ferarchicar syaems, the range of avadable personne] meentives, and
date avanlability and uthzason. Persenal experience sugpests that the abiliy of

* However, an interesting example ol the capacity of autconne hased instruction to

enhance fearnimg s presented i Jones and Spady (1985,
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. national studics are beset by a host of linguistic, logistical, and
mcthodological problems.... The time is ripe to move from aggregale,
descriptive studies of determinants...to those that will be of use in
vitalizing cfforts 1o improve educational outcomes.

In the following discussion, an altempt is made to indicate the advantages of
studying process variables.

A. Administrative Behavior

Given the availability of administiative input data in the form of educational
atainment levels and years of experience, the first type of process data that might be
collected relates o incidence and form of administrative monitoring. One example
would be the frequency, fength, and purpose of visits by school inspectors or advisors.
Itis recognized that the role of school inspectors varies greatly within and among
developing nations and that the appropriateness of inspector training to their level of
responsibilities is a point of controversy. However, il the purpose of visits (whether 1o
police or to advise, whether aimed 10 monitor school adiministration or classroom
instruction) is known, as well as the frequency and length of visit, then it is easier to
interpret tis data in terms of normal production relationships,

Without the knowledge of purpose, one can generate some anomalous statistical
relationships. For example, if visits by school inspectors primarily are in [eSPONSe 1o
administrative or instructional problems, one will find a negative correlation between
the adnunistrative indicator and school pertormance in the short run. This is a situation
analogous to what one finds in the ficld of healih: if medical personnel visit only when
discase or injury exists then the fact of their visig is an indicator of a problem,
However, if medical personnel visit primarity 1o promote improved health and safety,
onc would expect, over time, a positive correlation between frequency and length of
visits and the resultant quality of health,

Similarly for the school, if visits of supervisors primarily are related to improving
school administation and classroom instruction, then, over tme, a positive
relationship with school achievement measures should occur. I a positive relationship
does not oceur, one is forced 1o question the value of the inspectorate program. Either
the supportive functions of the inspectors are not properly designed or the inspectors
themselves are not adequately trained or motivated.

The example of the inspectorate is an excellent one to indicate the relative value of

process versus input indicators. 1f one used only mput measures fer the valuation of
the inspectorate role (e.g., number of inspectors, level of training, length of expericnce,

40



Indicators of Effectiveness: Inputs and Processes

inspectors per school or per class, inspector salaries or total inspectorate costs), one
could be seriously misled about the actual role of the imspectorate. A common
phenomenon in the poorest nations is that while an inspectorate exists it is constrained
from fulfilling its responsibilitics by the shortage of funds for transport and per-diem
costs. Thus, some inspectors do not inspect any schools and most mspectors find it
exceedingly difficult to visit the more isolated schools (the very locations most in need
of external administzative and instructional support). Even in the more advantaged
natons, transport Lmitations can act as a SCrious constraint on transforming this
potential resource into an input that divectly affects school performance.

A second set of administrator process indicators would be those that measure the
school adainistrator's interaction with teachers and pupils. Again, data on frequency
and length of interaction will be useless without knowledge of purpose. Just as with
external visits from inspectors, the internal visits by school admiinistrators can be either
to respond o existing problems or o prevent future problems. All school
adnunistrators undoubtedly will have some interaction of the first kind: the data
question is the relative incidence ol visits that involve “policing” teacher and pupil
bohavior versus those that involve support of ¢lassroom management, instruction, and
individual and group learning,

The final major area of administrative behavior, and one that commonly is ignored
by both survey and observational research, is the interaction with parents and
communitics. Contacts with parents have thice important aspects: 1o encourage
parcatal support of educational activities of the family's children; 1o promote parental
and community involvement in the education process itself; and to interact with the
community concerning problems of school discipline and poor stadent performance.
The tirst parpose is achieved through administrator mecetings with individual parents
and parent groups during which the purpose of education is explained as are the school’s
cxpectations of the students. While largely a prosclytizing activity, this is a legitimate
administrative function and, i situations where many parents do not have educational
expericnee themselves, a crucial one.

The promotion of parental and community involvement has three desired outcomes:
(1) utilization of home resources in the education process; (2) involvement of
community members in instructional and instructional support roles; and (3)
participation of parents and community in providing financia! support for the school.
The ability of home resources 1o be supportive of school instruction obviously is
limited by the educational level of parents, especiatly that of the mother who is likely
to play the central role in assisting children with school work at home and in affecting
their attitudes toward schooling. Some school policies -- such as use of a language of
instruction different from that of the parents or of curricular modifications such as
modern mathematics (emphasizing number theory) or modern science (such as the
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Nufficld science program) -- can actually reduce the ability of parents or cotnmunity
members to assist student learning. In contrast, a special advantage of concurrent adult
education in hiteracy and numeracy 18 that it has the ability 1o promete adult support
and empathy for the learning processes of children,

The use of community resources i direct instructon i the classroom similarly is
constrained by the education fevel and skills of the community members; unfortunately,
such use alsois constramed by conservative atttudes on the part of administrators and
teachers who are reluctam o encourage “external” involvement in their activities. The
community participation cain be espectally meanimgtul i providing craft skill rraining
beyond the arcas of competency possessed by the teachers and in assisting, teachers or
substituttng {or them durimg veriods ot absence.

Finally, the sdministrator's purpose i encouraging parental and community support
can be designed to provide enrctiment tunds as w supplement © government funding or,
i private cducation, can be required woassure the very existence of the school, The
payment ol special school fees for Taboratory expenses and of textbook charges may be
essential iF all children are 1o huave access 1o more equal educational resources in the
classroom. Motivating parents to pay these wnounts can be dilficult in cconomically
disadvantaged communities but the failure 10 do so can lead 1 poorer achievement
relative o more advantaged communines and can aecent e mternal variation within
the school between thase who do buy these matenals and those who do not.

The etfectuve school admmistrator must deal with parents or community leaders
concerning prablems ol school disaiphne or peor student performance. The
enforcement of school rules and procedures can rarely be successtul without parent and
community support and thix support relatonship can be affected by the soctal and
political roles the school accasionally s foreed o assume (Salifu, 1985). The need o
deal with complamnts from tandies concerning student academic problems 1s another
difficult task for the admmstrator. However, even these potentially negative contacts
can have positive tong term benelits f she intal relationship established with the
home and community s wsed as o foundation for promoting the more positive
nteractions discussed above,

Usualty the measurenient ot these administrative mdicators will relate 1o the
behaviors (frequency of contact, nature of mectings) of administrztors rather than the
suceess of the behavior  Where possible, measures of parent and community
participation should be collected directly. “The aseripion of these "ichaviors 1o the
actions of the admimistrator must be done in the understanding that some conununity or
parental involvement may be self-generated rather than responses to administrator
initiatives and that the weachers play a cruciat complementary and termediate role 10
that of the school adininistrator in establishing positive relationships with parents and
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TABLE TWwWO

HYPOTHETICAL MATRIX OF TEACHER TIME ALLOCATION

ACTIVITY
GROUP PREPARATION INSTRUCTION REVIEW REMEDIATION TQTAL

FULL CLASS 6% 40% 15% 4% 65%
SUB-GROUPS 26 10% 2% 1% 15%
INDIVIDUAL 2% 10% 3% 5% 20%
TOTA L 10% 60% 2()%- 10% 1 ()()(7:-
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deal about the nature of the classtoom process. T this case, it s obvious that the
teacher depends on full class lecrres tor the manorny of direct instruction (with a
comparable distribution of preparation tine) but uses mdividual student contaci as the
major form of remediation, Review work s ene- thard (2047 versus 60770 as much time
as direct mstructon and s again domnnated by the full cliss lecture approach.

Iomustbe remembered thar the pereentaves used i the @able refer only 1o e spent
on the istrucuona! tek T the wacher nonmadly spends 154 of the schoel day on
administration and 107 on momtonng and evalianon, then the remanng 754 s
avatlable for the instructional tesks depreted e Table Twoo To hind the actual
percentage of total teacher tme spent on g tisk one can mutiply the pereentaves i the
table by the 7% of tme the table represents of Al acuviness For exaople, tull class
remediauon takes 4 of instructional tiae and 350 o alb time ©080 times 00,

The division of categornes g tme wlocation matres are not baed bat should
follow some rational moded o how thie weacher wiil sotually pettorme The ase of
cdhicational materiads i preparation, astracton, weview and ramedinnion conld he
mdicated by addimy oo dord dinension cvecton o the matooe For example, materials
use could be categonzed as reterence hooks, wentbooks, maps and chans, other
materials, and nomaterals Then the e allocation tor cachcetl me Table Two would
he furthes distributed deross the Bive matersads pae categonies

Time allocation data can be collected by sarvey buat the resulis are notoriousty
unrehiable due o the wendeney of teachens or sdimnistrators to remember or reconstruct
reality i Tine wath desirable patterns o behavior, Observation is tar superior although
the observer must be relatively well trmed i rehable resalts are to be produced.

A valuable purpose of the nme use mdicatons s not o dentily ellectiveacss porse,
but to rse questions with the teacher or others about why cortan time allocations
existand the rationale tor them A second use of time allocation measures s o judge
the tmplicit technology uscd i the chssroom. Even though a teachier niay be provided
with materials and cquipment that are designed 1o promote a student- or materials-
centered tnstructional approach, a tune-allocanion analysis may reveal that the teacher,
through his or her own behavior, has maituned a teacher-centered operation that
violates the conditions ot the new mstructional alternatives, T evaluation of pilot and
experimental educational approaches, 1tis possible 1o conclude that a new approach has
failed 1o improve stadent porformance when, in tact, closer study o teacher behavior

51


http:nutlit.rN

Chapter 3

might reveal that the new approach was never implemented or at least not implemented
in the form the instructional designers had planned.*

Time allocation measures may be criticized because they are not directly
interpretable as positive or negative in terms of educational effectiveness or cfliciency.
However, they do provide a basis for making sounder inferences about the use of the
teacher resource and the nature of resource interaction within the classroom,

C.  Student Time Allocations

Process measurement of student behavior follows much the same pattern as for
teacher behavior.  Survey approaches, depending on cither teacher or student
reconstruction of time allocations, are acceptable but generally considered inferior to the
measurement by observational techniques. The measurement of individual student
behavior is subject o a wide variety of structures; Table Three is one alternative and
includes a hypothencal set of time allocation data,

For this hypothetical analysis of student time alloca.ion two dimensions of student
istructional behavior are sclected. The first is the form of student interaction with the
teacher and other students: the categories are (1) full ¢lass interaction (with teacher in
lecture/discussion formaty, (2) small group with teacher present, (3) small group
without teacher present, (4) individual ttorial with teacher, and () working alone. The
sccond dimension of behavior is the form of materials used: here the categories are (1)
no materials, (2) texthooks, (3) instructional support materials, and (4) audio-visuul
equipment,

In the example given, fully one-half of the student's time is spent in listening to
lecture/discussion presentations without the use of any instructional materials. The
next two largest categories of tme are texthook wsie in a full class setting and textbook
use alone by the student. In this example, support materials are relatively heavily used
while audio/visual equipment is rarcly used and only in the full class setting,

Again, time allocation data on students are not direct indicators of effectiveness or
efficiency but do provide more informed Judgments to be made about whether the
instructional process is using resources properly and what the probable effects of
i cuction will be. This data, unlike most other measurements, can lend itself 1o the

—

* This is an example of what Dobson and Cook (1980) refer to as Type 111 evaluation
crror; namely, the evaliation of a program or treatment that, in reality, has not
occurred.
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TABLE THREE
HYPOTHETICAL MATRIX OF STUDENT TIME ALLOCATION

FORM OF
MATERIALS USE/ NO MA- TEXT- SUPPORT ANV
STUDENT INTERACTION  TERIALS  BOOKS MATERIALS EQUIP. TOTAL

FULL CLASS 50% 10% R% 2% 0%
SMALL GROUP

WITH TEACHER 260 2% 1% 0% 5%
SMALL GROUP

WITHOUT TEACHER % 6% 3% 0% 10%.
TUTORIAL 0% 0% 0% 0% 0%
ALONE 0% 10% 5% 0% 15%
TOTAL 53% 28% 17% 26 100%

n
(]
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discussion of possible attitudinal and behavioral effects of instruction,  Because each
form of interaction clicits different patterns ot student behavior, i is possibie 10
suggest ditferent probabilities for seeh ity as independence, icadership, or cooperation
based on student ume wllocation data (this is espectally true when the data is generated
using observationat techmgues ),

In-desigming the measurement of student behavior one can add new dimensions
{cmphasizing tacility use, active versuy passive stadent behavior, or varying subject
matter cinphasis, tor cxample) or defime new categories for the dimensions given (one
muy have a category for mined-materials use since, tor example, a textbook could be
used mconjunction with other materials or with audio-visual cquipmient). These
decisions are of less immediate coneern than the recognition by analvsts that the time-
use and other behavioral data on students are a leeitimate means of assessing quality and
probable etfectiveness or efticieny |

The data presented moTable Thiee tepresent only the tme on-task. Any time
allocution stidy would alvo have o sepitrate classHication for time off-task (cither as a
stugle caterory or as o behavioral diension with i set of separate sub-categories of s
ownd However, tie ot tsk e normally would not be included in the time
alocaton matiiy siee 1t wouhd 0ot cross tbulate with the other dimensions (such as
materials wser 1823 0o the student's tme s oft-task, then the pereentages presented
i Table Three are percentares of the 757 of time onzlask. For example, the 8¢ of
tme spenom tull ches use ot suppont materials would cqual 65 ot the totl student
tme (7577 of w00,

There we specual applications ol the student--and the teacher--time use data to
analysis of cquity clfecis, By analvzing student mieraction with resources by student
category fgender, ethnreny, socal ¢lassy within 2 single classroom or school, one can
develop wmuch more reliaple indweator of probable mequality in achicvement, attitudes,
and behavior. Tt s interesting o observe whether students with existing learning
disadvantages receve more or less attention from teachers and whether they are subject
to a ditference in the torm and amount of tutorial or small proup assistance.
Educational input dat that exclude these issues of process may indicate that
disadvantaged students have potential access to cquivalent teachers and other resources.
Process measures of the sanie students, however, could indicate that the disadvantaged
students receive substantually less direct aceess (0 teacher time, material resources, and
peer support. Thus, ditterent measures ot the same classroom can result in indicators of
ctfectiveness and clticreney that are mterpretable i diametrically opposite Ways.

Student behavior data, of the type discussed here, can be of value when used

independently but is of greatest use when combined with other process data on
administrators and teachers, Collectively, the behavioral data can give a more complete
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explanation of how alt of the resources of the classroom and school interact 1o produce
cducational effects. The relevance of this w educational planning and management is
three-told.

Fust, to the extent that admmistrator and wacher Pehioaors can be correlaned with
admistrator and teacher charagtenstics, there wall be a greater ability o interpret the
cliectiveness of education in those cases where only npot data are avinlable. The
iformation hinkmyg characteristios o behaviors can serve as a basis for
teacher/adnunistiator selection criteriy as well as helming o design teacher/administrator
tratning programs. Sceond, the knowledge of ericctive behaviors can allow the
curricutum tor traimimg prozrains o be turther refined soas o deveiop the desired
behavioral patierns and o allow selection of tramnne candrdates on the basis of
conducive athtudos and behaviors: Thard, this same ntormation would give school
administrators a better foundauon for montonne and evaluation ol teachers and o basis
for encouraging moditication m observed tewcher behaviors.

At present. these contributions o the managenment and planning ol education are
unrealized. Unub v Long rescarch comnumment o process analysis is made the
contribution never will be realized, One must overcome coneerns s 1o subjectivity,
mmmediacy, and generahec-abiliny and convinee the educational system's feaders tha
norance of education2d process s womagor source of systemic inefficiency and a major
harrier o ettectve educational reform,

Such work a5 an deal activity tor donor support since it is experimental but does
allow Tor the nroduction of generalizable techiniques (and possibly generalizable
findings). Such work requires a commitment of substantial time as well as resources.
However, it would engender o valuable discussion of what is wanted from the
cducational process and what can and cannot be moditied in the classroom environmen.
Because of collection costs, process data may never be as cost-effective in facilitating
cducational decisionmaking as are input data; however, they can be more cost-ctiective
in promoting correct decisionmaking.
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CHAPTER FOUR

INDICATORS OF EFFECTIVENESS IN EDUCATIONAL PRODUCTION:
OUTPUTS AND OUTCOMES

In this chapter the discussion of educational effectiveness indicators will proceed 10
the two most commonly used catcgories of measures, educational outputs and
educational outcomes. As with the carlier discussion of inputs and process indicators,
the focus of the discussion will be on the value of the indicators in increasing the
understanding of educational production relationships and of assessing cducational
clfectiveness.

I. OUTPUT INDICATORS

To many persons, the use of input or process data to measure cducational
cffectiveness is anti-intuitive. To them, effectivencss can only be indicated by what the
school produces. In this section, educational outputs (the immediate clfects of the
educational activity) will be reviewed in four categories: (1) attainment effects, (2)
achievement effects; (3) untitudinal/behavioral effects: and (1) equity effects. While this
catcgorization does not exhaast all possible educational outputs it does encompass the
large majority of those measures that commonly are used as indicators of classroom,
school, or system ctfectiveness.

A. Attainment Effects

The simplest measures of attainment effects are those provided by educational
corollment statistics. From these statistics one can compare over time the number of
students by grade or level of education, by program type (c.g., academic versus
vocational, secular versus religious), by control (private versus government), and by
subject specializations (these normally are used only in sccondary and post-secondary
institutions). These statistics may be used tor comparisons over time at the system,
school, and classroom level or for comparison among schools and classrooms cither
within or among the program, control, and specialization types.

Normally, increased attainment is considered a positive indicator of effectiveness
since a desired output of cducation is more griaduates.  Educational attrition and
repetition, on the other hand, reduce or slow attainment and, therefore, are considered
negative indicators. It is useful, however, to note that high attainment rates can be
achicved hy lowering attainment standards. Conversely, high standards for attainment
can result in higher levels of attrition or repetition. These points are made to indicate
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that attainment data, without complementary data an achievement, are inherently
inadequate measures of educational effectiveness. (See Haddad, 1979, for a discussion of
the educational and economic implications of promotion and retention policies).

Rates of educational progiession, repetition, and aurition can be calculated either
from a crogs-sectional or cohort format, Table Four presents a set of cohort data for the
Yemen Arab Republic (YAR) for 1976/77 10 1982/83. The data on aumber of schools
and number of classrooms indicate how rpidly the Y AR's educational system exspanded
over that time period. The cross-sectional (single year) data for 1982/33 could be used
to indicate the relative size of different grade fevels as a pereent of the previous grade, as
given below:

Primary School Enrollments; 1982/83

Grade Twuo as percent of Grade One = 81126k
Grade Three as percent of Grade Two = 7991%
Grade Four as percent of Grade Three = 08.549%
Grade Five as percent of Grade Four = 63.98%
Grade Six as percent of Grade Five = 68.22%

One also can atempt w approximate growth of the Grade One class by calculating
Grade One enrollnient in 198 /83 as a percent of Grade One enrollment in 1981/82.
However, i the YAR this percentage (97.494) a5 less that 1004 because of the
abypreal decle in Grade One enrollents between ihe twoyears, Inthe two previous
vears the vatio was substantially i excess of OO TE3O T4 in TS 1/82 and 114,374
in 198G/S1. This anomzly s an indication of the pro olem of relyving on cross-sectional
dat, even when comparative cross-sectonal data is avaitaole for more than ore year.

The decline in Grade One enrollments in T982/83 is explamed by the phenomenon
of muitiple age groups of students entering Grade One when new schools first open,
When a village that previously has not had a school first receives one, students older
than the normal Grade One student of age six or seven may enter Grade One, Thus, in
subsequent years the total enrollments in Grade One may fall even though the number
of Grade One six- or seven-year olds actually may increase,

An alternative 1o the cross-sectional student progression data presented carlier is
possible if one calculates progression as a percent of the previous grade in the previous
year. When one has successive year cross-sectional dat of the type in Table Four this
is possible. The result ¢ such calculations are indicated on page 60).
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TABLE FOUR

YEMEN ARAB REPUBLIC PRIMARY SCHOOL ENROLLMENTS BY GRADE

YEAR

1976/77
1977778
1978/79
1979/80
198G/81
TO81/82

1982/8 %

ONE TWO

836,403 47971
91,84 57,784
97.288 S88T
140,215 70,491
160,361 V6,381
182,660 129,845

F75.075 144455

THREE

35,292
41,729
40,837
49,640
05,232
37,887

115428

FOUR

23,426
28,081
25,596
33,279
13,796
S840

79112

FIVE

15,235
18,184
16,014
25,138
27.640
37,682

50,613

SIX

11,772
13,704
13,385
16,486
20,8613
26,417

M5

TOTAL
ENROLL-
MENTS

220,159
251,286
251,967
3315249
414,273
522,996

609 212

SOURCE: [EES Project, Yemen Arab Repablic Education and Human Resourges
Sector Assessment, T986.
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Grade Two  (1982/83) as % of Grade One (1981/82)
Orade Three  (1982/83) as 40 of Grade Two  (1981/82) RE.00%
Grade Four  (1982/83) as % of Grade Three  (1981/82) K014
Grade Five  (198Y/83) us % of Grade Four (198 1/82) = 80.52%
Grade Six (LOR2AND) as 9 of Grade Five (198 1/82) U1.63%

79.08%

I

i

i

Normally, in an expanding cducatonal system, the progression rates will be highe
for a comparative cross-section than for 4 one-year cross-section, This is because the
previous year's enrollments at cach lower grade Ievel will be smaller than the current
year's. Again, the Grade One o Grade Two progression wate is an exception in the
YAR exampie becanse of the anomaly of the T982/83 Grade One enrollment decline.

Even this refined caleulaton of progression excludes an important factor. While it
ix obvious that most of this year's cnrollment in o paiven grade stould nave originated
in the previous yeas's prior geade fevel, the existence and effect ol vrade repetition
cannot be determined from cross-scetional dats, For exainple, i the YAR da, a
probable explanation of the higher progression rate at the Grade Sixlevel i i just
that morc Grade Five students progiess 1o Grade Sic but that Grade Six students are
more Bikely o repeat than are strdents at other prade s, Thus, the Progression rate, as it
normally 18 calculated bused on aypresate data, compounds progression effects with
repetition effects, Repetition levils fend o be highestin the carliest grdes twhere the
requirement to learn a new Lintuage or basic skills may hold student: back), where
national tests are adminiscered, or where purposetal botdenes ks appear in the system.
The last two locations are often the same and freque aly comcide with the
administrative division of schooling - that is, between pritary and secondary, between
Junior secondary and senior seconda y, and between secondary and higher education, for
example,

It s important in studies of progression rates 1o distinguish whether the rate is
cale lated based upon graduation (leaving one grade level) or further attainment
(ente . the next grade fevel). In the YAR, for example, the calculation of primary
school progression rates can use graduation from Grade Six or successful deeess 10
Grade Seven as the final standard of progression. For 1982/83, the number of Grade
Seven students was equal to 77.0 pereent of the Grade Six graduates the prior year,
Thus, if one had calculated overall progression from Grade One in 1976/77 to Grade Six
in 1981/82, the rate would have been 243 pereent (21,045 graduates versus 86,463
Grade One students six years before). I Grade Seven adnissions are used o measure
overall progression tor primary education, the progression rates would have been 23.5
pereent (20,332 enrollees in Grade Seven in 1982783 compared to the 86,463 Grade One
students in 1976/77). Both progression rales have anatytical value (although one based
on graduation rate normatly is preferred in measuring educational effectivences), but one
must be clear concerning the basis of rar- before using it for policy analysis purposes.
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Some of the problems with wepetinion with reappear in the caleulation of overall
progression rates. [ the above exaaples, the number of graduates--exam passers--may
include students who began i an carlicr Grade One cohort than 1976/77. Also, the
Grade Seven corollinent i 198283 miay include students who are repeating Grade
Seven and even somie who delaved transition from Grade Six to Grade Seven for one or
more years, The analyst muost be able o approadmate the reality behind these numbers
or the caleulated progeession rates are only a mathematical and not a statistical exercise.
Any (wo sels of numbers can ve used 1o create tractions, pereentages, and cven
correlations, The ditference between mathematical methods and statistical methodology
is that the Laer regres that the sets of numbers be related to coneeptually generated
variables and that the numbers represent adequate measurements of the underlying
concepts. Siee many cducational decisionmakers have neither the tinee nor, in some
cases, the traming o make methodological assessments, the analyst bears a special
responstbiliny for methodological propricty.

The use of tracer studies of specifie student cohorts can be used o supplement the
intornation gained from more ageregate enrollment data, I Table Five, the results of
the spectal cohort tracer survey conducted by the YAR's Edacational Development
Research Cenjer (EDRC) wre compared with the inter-grade progression rates generated
carlier from the single-vear cross section and the two-year cohort comparisons. While
one normally might assume that the implicit errors in the cross-sectional methad would
render that estimate Teast uselul and that the Tong-term cohort approach used by the
FEDRC is the most sophisticated approach, the results in Table Five indicate that these
WO Fates are more siilar o one another than either is o the two-year cohort rate. As
noted carlier, one can be sure, inan expanding edocational system, that the cross-
sectional approach will underestimate actual progression levels. This is indicated in the
table in that the cross-section rates are the fowest of the three scts given,

But how can one explain the great difference between the two-year cohort data and
that derived from the ERDC tracer study? Three probable explanations exist. First, the
degree of errollment over-reporting in the normal enrollment census may have increased
(or the degree of under-reporting may have decreased) i recent years with the result that
data trom the two most receni years would be refatively biased upward. Second, the
exclusion of repetiion effects from the tracer study's calculation of progression
incvitably lowered the progression rate.  And third, it 1s gquite probable that current
progression rates are higher in the early grades than was the case when the carly years of
the tracer study were being conducted. In addition to the many expected reasons why
progression rates might increase over fime, the YAR system was reducing its formerty
large number of incomplete (less than six grade levelsy schools during this time period.
As schools added higher grade levels, progression rates increased because children could
continue their primary cducation in their own community.
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TABLE FIVE

COMPARISON OF PROGRESSION RATES
CALCULATED BY ALTERNATIVE METHODS

TWO YEAR

ONE YEAR  INTER-GRADL SIX YEAR COHOKT
GRADE LEVEL CROSS-SECTION  COHORTS PROGRESSION_REPETITION
GRADE ONE _—) - - 8.2%
GRADE TWO 81.1% 79 1% 71.0% 6.1%
GRADE THREE 79.9% 88.9% 74.7% 12.0%
GRADE FOUR 68.5% 90.0% 72.3% 7.4%
GRADE FIVE 64.0% 86.5% 77.4% 4.0%
GRADE SIX 68.2% 91.6% 81.3% 5.4%
GRADEONETO
GRADE SIX 19.4% 50.1% v 2 [/ —

SOURCE: IEES Project, Yemen Argb Republic Education and Human Resource Sector
Assessment, 1986
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This discussion indicates the need to understand the nature of the data with which
onc is working. A major use of progression rates as indicators of effectiveness might
be to compare rates among schools, regions, types of control, gender of students, or
some other characteriste, Proper policy interpretations of these comparisons can only
be made i one knows the context of school operations in the various types of schools
betng compuared.

Psacharopoulos and Nyuven (1987) present an example ¢f another measure of
stainment effectiveness: the age-cfficiency indicator. The indicator illustrates the
extent to which the actual age distribution differs from the official norm. For example,
it the "ofticial™ age for pramary school enrollments is from 6 10 12, a "gross enrollment
ratio” can be catealated as fellows:

Enrollment at ages 5-17
Gross enrollment (alio = oo
Population at ages 6-12

This can then be compared with a "net enrollinent ratio” that is derived in similar
Fashion:

Enrotlment at ages 6-12
Netenrolment rio = e
Populavion acages 6-12

The age-cticiency indicator is derived from the ritte of the net enrollment ratio to the
gross enrollment ratio. Because the population term cancels out, the age-efliciency
indicator is ¢quat o the watio of age 6 to 12 enrolliments 1o age S-17 enrollments. The
assumpaon ts that i svstem s more “elticient”™ when there are fewer students outside
the normal age for a devel of schooling.  This indicator, like many other
cnrollment/population ratios that may be calculated, is useful oaly as long as one is
cognizant of the role of 1k educational system. If remediation is a primary
responsibility for the system or some subset of institutions, then the age-cfficiency
indicator could be Jower i value and still indicarz that the system or institutions were
operating cfhcientiy.

All of the altument measures presented here are potentially appropriate indicators
of educational effectiveness. When these attainment measurss are combined with other
measures, such as those of achievement and equity, an cven better educational
effectiveness indicator can be produced. And when these effectiveness indicators are
combined with cost data (generated by the interaction of inputs and process variables)
one finally can establish an indicator of educational ¢fficiency.
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B. Achievement Effects

Achievement effects are pechaps the most commonly used of output measures. Test
scores, cither the absolute Tevel or pre-wst/post test differences, are the most commonly
used measures of achievement effects. However, the common use of testing, and its
ready aceeptance by educational decisionmakers, disguises a rather heated controversy
among cducators and anclysts concerning the psychometric properties of individual
tests, the tests” relevance to desired educational ontputs, and the definition of cducational
achievement as measured student change w terms o st results.

The accepted credibihity of tesung as a mcasurenwnt device appears to depend on
four charactenistios: (1) it s w seennnply objective measure; (2) test results 1o
themselves to inter-student and mier groap comparisons: (3) testing has been
traditonal charactensue of educatonal systems amd has been assumed o promote
student disciphne and cHort and &8 standandized testmg can promaote a centralizazion of
cducational authory . o contrast, the credibabity of tests may be attached on the basis
of their vahidity and rehabriiny ccfatne o the undedyving characternstics that the (ests
auempt to measarg.

e addivon, Chapman and Windham (19300 pont out mne genersthizatiens that can
be made about the use o @ test score ws an appropriate ndicator of educational

achievement:
I Testmg s not evaluating:;
2 Large seale standardized tests the tvpe mostolten used i developing

countrics, do not el one what students know:

3. Tests donat mcasure learming directly:
4, Test scores are not perfect neiasaes of knowledge or achicvement;
S, Often the donean of skally or knosdedge that atest seeks to measure i

poorly understood;

0. There are msothicwns pechometie e ool bases for establishing standards

OF test st eess or Lo

7. As mheasured Iy tests achiesement way not be the most anportant criteria by
which 1o judee an edocational activaty;

K. Program qualiny cannot be anproved supiy by risig test pertormang e
standards; and

Y. Gain scores should never be used as a sole basis for program evaluation.
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This general controversy over testing cannot be dealt with here; however, it is
important that a more general recognition of the controversy over testing be promoted
and an increased skepticism be encouraged toward the ready identification of t2st results
with educational achievement.

However, some agreed measure of achievement must be established. This can be a
test or the result of observational judgment (as it often is in the case of teacher
assignment of student grades). However established, the achievement measure for a
single individual or group (and the group may vary in size from a nunber of students
within a single class o the group of students ina national or multi-national
classification) can be interpreted ineffectiveness s 1 Six i way's:

1. Absolute tevel of achievement;

rJ

Average level or distribution of achievement;

‘»d

Group achicevemnent relative to larger group average or distribution;
rer g b

=

“Mastery” fevel of achievement:

5. Achievement gain; and

6. Bifect size.
The absolute level of achievement ts normally represented by a test score or assigned
grade. 1f one understands the psychometric properties of the test or the mix of objective
and subjective criteria used e assignimg a grade, these measures have some value for
policy interpretation. However, the absolute achicvement incasures rarely are used in
policy analysis since it is more common that decisionmakers are dealing with groups of
students and are more interested in achievement relative w other groups or relative 1o a
different time.

The average level or distribution of achievement provides more information than the
absolute levels in that one can now interpret individual level of achievement relative o
a group averag: or pattern o distribution., While group means are the most commonly
used measures of cential tendency, in certain situations one may wish o use other
measuares suck as the group median or mode, Alternatively individual scores may be
stated in terms of the quartile, decile, or percentile in which they fall relative to the full
distributior.,

Similarly, the achicvement ol one group can be compared with that of a larger
group. The comparison can be one of central tendencies or distributions. The latter
might take the form of noting that 15 percent of one group scored above a certain level
or grade while 25 pereent of the second group scored above the same level or grade.
Since equ.  output concerns (discussed below) relate to distributional considerations, it
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s mportant that achievement data be available in terms of measures of the distribution
A not just measures of central lenueney.*

I alb of the cases discussed here 1t is tiportantio know whether the assiganient of
dscore or grde s nonm-reterenced or criternon-referenced. Nom-refereniced achievement
measures simply state where an mdradual student's or group's achevement fulls in the
overalb distribution of those wested or praded. Thus. a score of 90% or grade of "A" i
mterpretable only s arelanve, not an absolute, manner, In fact, such scores are ordinal
not cardmal wanterpretation since one canrot state that a score ol 0 represents one-
halt the teval of Teary mdented by i score o 8O netther can one assume that the
achievement difterence between an A and B eradeas equal to hat between a B and ¢
grade.

However. coerion-reterenced scores (hased on a criterion of skill or knowledge
acquisition) also have thew nterpretive limitations,  In addition 1o the standard
paychometric problems of test destgn, Clark and Vogel (1985) have found that
criterion- referenced teses have ciphastzed immediate educational outputs (practical
knowledge of simple acts or routines) rather thar the rore generalized and desirable
outputs (the fearmimg of concepis and principles). While such bias 1s not inherent in
critenion referenced tests, cHicieney analysis requires knowledge of the type of test or
grade eriteria used and anorecianon lor any significant imeasurement biases,

The fourth torm i which aetiesement measures nis 1, mterpreted 18 in terms of a
‘masteny” level Here, the eriterion-referenced test of viade is assigned a threshold
value, below which o is judeed that achicvement is trrelevant in terms of mastery of
the underlving crieria--whether they be conceptual or procedural (see, for example,
Aren, 1984, for a discussion of masiery learning and its relation to time and cquity
issucrn Some mastery standards require that a score of 100 percent or grade of "A" be
attatned for mastery o be recognized. Other standards accept that mastery may be
achieved atlower grades or scores and that achievement beyond mastery is possible. To
specialists in the field of mastery learniy these semantic distinctions are criticar; 1o
pohicy analysts it is necessary only to understand the level established for mostery and
to be willing to aceept the rationale for it

Mastery standards commonly are viewed as anuthetical to norm-referencing. In fact,
mastery learning standards may be viewed as the sine ¢ wi non of the criterion-referenced

* Posdethwaite (1987) supports the use of distributional comparisons and
comparisons between parts of the distribution (c.g., quartile levels). As he notes (p.
I157) "The question s, which knowledge is useful and nceded (even if it is
sometimes not pereeived o be needed)?”
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approach. Mastery tests are not only designed so that scores relate o underlying
educational criteria but also require that any judgment of the scores is not itself left to
the norms or subjectivity of the analyst.

The final two measures of achievement interpretation are achicvement wain and
effect size. Both nizasures are related to the economic concept of "value-added”. Thus,
unlike the aforementioned measures of achievement, these measues imply attribution
of the change or difterence in achievement to some other change. In the case of
achievement gain tor » person or group, the explicit change is one of ume. However,
implicitly, the pre-test s prior to some educational event and the post-test s after it
The natare of the event can be simply a passage of time but more commonly it relates
to some torm ol instractional mtervention. For example, the imtervention may be one
year of schooling or the use of some edncational matenal or alternative technology tor a
frxed period of tme. Regardless, as suggested initem 9 ol the list of generalizations
about use ol test scores o indicate educational effectiveness, one faces o major question
when using achievement g as ameasure of effectiveness” Namwely, can one separate
true achievement gams trom anonahes mtrodoced by test mperfections?

The mterpretive sttuation s mproved when one s COMPUNTIY Lans (N Eroup mein.
and improved even more it ore uses residualized gaan measures un o which the RTINS
residualized by regressing the pre-test on the post-test scored, residualized truc-score
estimates (o stabstical atempt o separate tue scores Trom error effects and assess
change only in the true scores), or an analysis of covariance  (used when proup not
individual student pains are the tocus and one can avoid the confounding ol results
because of non-randam constitution of the mdividual groups). Waatever approach is
used, one sacrifices precision of measurement for comprehension by decisionmakers
whose statistical training (and paticnce) may not be adeqguate 1o anderstand the
modifications or even o understand why the modilications are made.  Therefore it
appears that, just as with tesung generally, the use of gin scores, even with the above
imitations, will contmue 1o be acceptalle o all but the most conservative
mcthodologists.

Similar problems exist i the use of etiect sizes. Normally. ctiect size is detined as
the difference between the average scores of an experimental and a control group, divided
by the standard deviation i the control group. Etfect size 1s a crntically important
concept since it ottern s the basis for deciding af o new instructional device or system
deserves wader dissenunation

In iterpreting effect size measures as an indicator of effectiveness, three
considerations niust be taken o wecount. First, are the only diflerences between the
control and experimental group those that are explicitly destgned as part of the
experiment? The influence of an experimental condition on performance regardless of
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the nature of the experiment (Hawthorne effects) s a sufficiently pervasive phenomenon
that some inherent skepticism toward experimental successes is justified. Anything that
changes the normal reutine and focuses ;- ial attention on teachers and students is
likely to clicn iuproved performance. The methodological quesnion is whether similar
cffects could not be aohieved without the specific experimental intervention that is
being tested.

Sitmilarly, one must examine the control wid eaperimental groups closely 10 see
that the teachiers and students i one group are not Smiicantdy ditfferent from those in
the other. T large experiments this can be achieved vy random asstgnment to the two
groups; smaller experiments will require stratificaaon and matching ot cruical
determnants such as those discussed carlier under input and process measures (Kelly,
T9N3, T984). Finally, one must attempt 1o guarantee that the effect size measures will
reflect expertmental effects and not ditferences i the quantity or quatity of resources
(the “preenhouse” effect). Too often, the “success” of experimental classroom
approaches compared to traditional models is i result of additional physical and human
(especially supervisory) resources. Tn some poorer nations, the evidence that radio or
television instraction or programmed learning is superior o traditonid classroom
results is hardly surprising f the traditional classroom lacks even the minimum teacher
and instructional material resources that the traditional approach presutaes. Efect sizes
generated from such Hawed research has hitde value tor policy unless it can show that
the increased cost of the experimental aliernative is better invested i the alternative
than i nmproving the raditional classtoom by investing the additionad’ funds there,

The second area of consideranon manterpreting eHect sizes is the presumed hinkage
of the test measure o the curriculum, The relationship of curricalum o testing, is one
thatis mediated by classroom resources and behavior as sndicated below:

FORMAL ACTUAL MEASURLED
CURRICULUN  ------ > [ CLASSROONT Jo-aao > STUDENT
EXPLECTATIONS PRACTICI: PEIKFORMANCE
N .
~ |
—— —

e s —

Measured swedent performance, the basis for calculating effect size, can be
determined by three major relationships: the relationship of curriculum expectations o
classroons practice, the relationship of performance measurement to classroom practice,
and the relationship of performance measurement o curriculum expectations. The latter
two relationships are the alternative criteria for examination design. Should the basis
for test construction be the official curriculum expectations as stated in formal
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documents or the actual classroom practice observed i schools? Variation in measured
student perfurmance can signal varied classroom practice or can indicate a difference in
determinac v an rerms of the curriculum's effect on classroom versas the testinstrument.

That this i a real source of contusion is indicated by the example of the Tmproved
Efficiency of Learning (IELY Project in Liberia, Early evaluaton resalts, based on
West African Examimation Council tests that chumed 1o be based on the national
curriculum, indicated no supenor student performance in the TEL scheols relative o
traditional schools. However, on examinations based on the L instractional program,
the TEL schools did stemiticantly better than the radimonal schools, The interpretation
of these contradictory resalts depends upon onc's judgment as to the relative quatity of
the two currcota (he othcal natonal carmculum and the imphen 1L curricalumy and
the validity and rehiability of the two exannnatons,

Ideally, eftect size shonld be a tuncuien only of ditlerences i classroom practice as
indicated below:
ACTUAL
CLASSROON PRACTICE
TRADITIONAL

~

_ P 4 CLASSROOM S .
FORMAL 7 MEASURED
CURRICULUM C e e e .. g STUDENT
EXPECTATIONS PERFORMANCE
~ \ ,
ACTUAL P

CLASSROONM PRACTICE
EXPERIMENTAL
CLASSROONM

If the examination designed to measure student pertormance isa valid and rehable device
in terms of us relaonship o the curriculun, then the elfect size ditferences are
meaningful; it s not, then the analyst wall have a dutficalt, if noc unpossible, task o
disentangle the varous relationships among expectatiens, practices, and measurenient.
Too olten, examimatons are designed 10 measure the curncalum that is impheit ui the
cxpenmental practices rathier than that officidly documented by the cdacational
authority. Where the oftioal cormealun s notarticulated with great speaificity, then it
can be impossible w Jdeternnne effeet size noany meaninglal manner. In the 1EL
cxample, the TEL professional sed b maintained that their examination (as welb as their
instructional system) was more closely related to the nationad curriculum than was the
examination administered by the West African Examinations Council. Given the state

6Y


http:p)r)gra.il

Chapter 4

of development of the Liberia curricutum at that time., the 151 assertion could not be
readily rejected.

Fhus womay be seen that the caleulation of effect size differences are only the
beginnimg, not the concluding, step in the andiysis of alternative classroom systems.
A with the measurement of student achievenient generally, effect size analysis is
subject o a siembicant deyree of debate and subjective Judgment. Ax was noted in the
mtroduction, cttectivene v and cthicienoy analysis do not remeve the need 10 make
pohey choices but they do have the poential o inprove the basis upon which those
chotees are made. The deyrec t which this potenbal s reaized will depend upon the
care and sophistieaton sl w hich such data s i hieyement measires ire penerated and
anah sed.

¢, Attutadinal Behavioral Fiffects

Output mewstres of educational etfectiveness are dominated by the Tocus on the
attamment and wchievenmient tsues discussed above, How ever, immany wiys the public
perception of education and the pusirtivat o for Lovernment or commanity involvement
s repulation or hinancng are DRty o relate as much o sehoohng's effects on
stadent attitodes and betueoon av it does 1o e more casthy guantificd measures of
atanment and aclne cement,

IE e interestimg to uote that i the clssioom dssnment oF prades wostadents,
reachers i many educational svstems are asked 10 constder student classroom behavior
asatactors Some classroons prading systems even inehude spectal categories for such
e as motvaton, behavior, disciphne, etbort, and ciizenship. These same concepts
are rarely transhued mto standardized measures used at a level of aggregation above that
ol the schaol. Among the recse o a s the most Important appear (o be uncertainly
over the natare of the desired attitudes and behaviors, controversy over the ability to
measure these characteristics accuratedy. and confusion over how the classroom process
relates 1o the developrient of the desired Characteringos.

The mix ot desired characeristics can be expected to vary from nation w nation.
The relative cmphasis on independent performance versus group relationships, on
competiion versus cooperation, on ielivious faith versus wlerance of other beliefs, and
on tadional versus modem values will depend bot on the personal values of the
naton’s pohioeal leadership toperatingsw i constitutional limits where they exist and
are operabley and these mdnduads” attivades oward the propriety of using schools as a
means of disseinating their own views. Almost all nations will use cducation o
promote natonal pride but in some this will be extended w the point of promoting
support tor the ruling party or even ol a single individual or family. The degree of
controversy this promotes will depend upon the homogeneity of political views within
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TABLE SIX

MODERNITY QUESTIQNNAIRE

Please indicate your agrecment or preference in the following statements by marking
A for agree strongly, B for agree, C for disagree, D for disagree strongly.

—_—

_20.

I T was given a choice 20 shillings today or 40 shillings aext month, 1
would take my 20 shillings 1day.

Itis usually better to meet familiar people than new people.

Success depends more on tuck than hard work .

[Lis usually not wise o try new things.

If you cannot solve a problem, the best thing to do is 1o leive

itfnr a day or two,

Good planning is more important than hard work.

Some people are able to bring harm and misfortune to others through
NEgIc and soreery.

A child should plan his own future.

Happiness is more important than success.

The only people one can really trust are one's family and relatives.
There is no sense in worrying about the future,

I would like 1o live in another country for some time.

Itis generatly a waste of time 1o plan for the future since unforeseen
cvents can interfere with the plan,

ILis generally not possible 1o understand why people behave the way
they do.

Education is more important for boys than for pirls,

Ialways try to get better marks than my classmates,

Often, feehings are a beter guide 1o action than reason.

Lam more ambitious than most of my fricnds.

[t1s better to learn about all nations rather than to concentrate on
learning of one's own country only.

One must plan cach day for the next.

SOURCE: G. Psacharopoulos and W. Loxley, Diversification of Secondary School
Curricylum Study, Guidehook: (Washington, D.C.: Education Department,
The World Bank, February, 1982), pp. 14-15.
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operationalization, and the more substantial are the methodological limitations on
measurement.  To this general rule one can add that many of the most signilicant
variables, once measured, are interpretable only by subjective means.

D. Equity Effects of Equality Measures

The use of cquity effects as measures of output differs from the use of the
aforementioned ctfects in that equity is a means of interpreting the other effects rather
than an alternative, per se. Thus, equity etfects can be expressed in terms of attaininent
measures, achievement measures, or attitude/behavior measures. Also, equity effects
normally are expressed in terms of two dimensions: statistical imeasures of disperston
and measures of group differences. The first dimension of equity measures would
include the range of a distibution, the quartile desiation, the mean deviation, the
standard deviation, division among eriteria levels, Lorenz curves, and Gini coellicients.
The second dimension of cquity would comipare groups identificd by such characteristics
as gender, age, ethnicity or race, location, size of place, sociocconomic status, ete.) in
terms of measures of the mean, mode, and median values as well as i terms ot group
differences in the values of the first dimension of equity measures. For example, one
could compare mean achicvement between males and females but also could compare
the range of scores for the two groups. It is possible, for example, to have similar
average achievemene between male and female groups but o have male students achieve
both the highest and lowest scores. Depending on the central tendency measure of
achicvement alone would disguise this phenomenon.

It is important to emphasize that the statistical measures ol dispersion®  are
indicators only of in¢quatity not inequity. Equity interpretations require subjective

judgements concerning whether the inequalitics are justified or acceptable. For the
purposes of this presentation cquity is best understood as denoting a judgnent of
"fairness” or "justice”; both of which are inherently subjective concepts,  The
mcasurement of educational output equality 1s important in two ways: cquality is a
hasic indicator for making judgments of equity and the variation in output cquality can
alfect student and teacher motivation,  For students, one normally assumes that
relatively high achievement promotes higher motivation and low achievement results in
the opposite.  However, such is the complexity of human nature that, for some
students, superior performance may lead to future complacency and poor performance at
one point in time can be a goad to higher motivation for success at a subsequent time.
Whaltever the conditions in individual students, the policy umportance of equality

* The statistical measures are dealt with in the Appendix to this monograph,
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measures are that they are an immediate basis for assessing equity and a potential
indicator of future motivation.

AL of the staustical measures disenssed - the Appendix can play a role as
mdicators of educational effectiveness where cquity considerations are a policy issue.
Obviously, these are not the only measures used in the discussion of cducational
cquality. I the next section, the discussion will review the second dimension of cyuity
tudgments that is based on comparing groups (n wrms of both central tendencies and
vartation) rather than measuring varcihon per seo Some examples of this second
dimenston have alicady been given. For example, oie can contrast all of the
distribution micasures mentioned above for specihie groups that are detined interms of
characterssiies deemed imponant for poliey. As noted carhicr, the wmost unportant or
commonly wsed of these characteristes are pender, age, cthocs Jrace, location, size of
place. and socioecononie status.

However, i additon 1o measures of distiiution, HUCE-group comparisons can be
nude on the basis of the contral endency measares of mean. mode. and median, These
terms are commonly understood but what s feas well appreciated sowhen to use one
cather than the others, A< standind tule:

(- the mean should be used when cach score should hay e cyqual werght, when
ot relabdi s desied aad when stamdard devaton or product-moment
cocthicients ol conrelation are 1o be caleulated:

() the median shoukd be used when an cisthy dereeed mcisare of central iendency is
destred, when one wishes woneutalize the eflect of extreme vitlues, and when
only ordmal vather duin cudnd salues of the distnbution sre avaitable; and

(9 the mode should be used when o quick approviation of central tendeney is
castred and one has @specia et mannnun mcdenee (nost frequently
recurting) vilues,

A second problem with measares of cential tendeney used formter-group comparisons
15 the degree of reliabihity that exists merms of the dit“erences between means,
between medians, or between modes. The greatest statstical emphasis has been on the
significance of dilferences hetween micins,

The assue s whether o measured ditterence i the means of two LIOUPS TePresents o
real and dependable ditensog e o an acordenial aid transitorny ditterence thatis erelevan
tor policy purposes. To e snmteant i ferences 1 means the standard procedure s
to-test the null hivpothe s, it ) the hypothesis that no "true” difference enists. The
testvares dependimg upon whether the means are themselves correlated or uncorrelated.
The detl tor conducting tests of this type can be tlound many standad textbook on
introductory statistics,
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In summarizing the use of group differences as an indicator of relative effectiveness,
three conditions must be fultilled before one is justified it making a policy inference:

(1) the difference between the measures of central tendency must be judged 1o be
statistically significant;

(2) there must be some logical or statistical basis for assuming that the differences
in central tendency and distributional measures are determined by factors within
the control or influence of the school authority; and

(3) the magnitude of the ditference is such that a policy emphasis on this condition
may be shown to be cost-eflective.

IF the final two conditions are not fulfilled, then the measures discussed here may
indicate "real” effects but not provide any basis for school reform.  The policy
alternative is either to accept the effects as given or to consider new means of school
operation (including variations in the quantity and mix of resources) that will allow the
school to have an mpact on these outputs.

A final issue relative 1o measices of equity is that one must eonsider the school
authorities” relative prelerence for different distributional patterns of achicvement.
While few schools or school systems can be ad overtly o seek inequality as an
cducational vutput, schools and school systems: can be expected to vary dramatically in
their tolerance for inequality. Some schools are interested primarily in increasing
average achievement. The three means of doing this are (1) o attempt to increase
achievement of all children; (23 1o emphasize increasing the achicvement of advanced
students; and (3) 1o emphasize improving the scores of studenss that are below-average
in achievement.

Most teachers and administrators vill assert that the first option is the onc they
pursuc. However, if a school is judged in terms of its average achievement, the most
rational procedure would be to combine school resources with those students who have
the greatest probabitity of increasing their measured achicvement. Unfortunately,
neither the research Hierature nor fogic can provide an answer with certainty as 10 who
these students are,

Some teachers obviously believe that 1t is better or casier to invest their time with
the more advantaged students; implicitly, they are making the assumption that the lack
of intetligence or motivation of the poorer students cannot be overcome sufficiently to
justify the teacher investing his or her time in these students. Other teachers operate in
Just the opposite fashion and assume the better students (by themselves or with
cducational materials) can continue to do well and that the proper allocation of teacher
time is in favor of the disadvantaged learners.
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I0a difterent criterion than class or school average 15 used, then teacher behavior
might change. For examiple, if a school were judyed by the proportion of students who
pass a school leaving exanenation there would be an explicit incentive to concentrate
resources on those students who are on the margim i terms of Cxamination success.
Alternatively, if the school were judged by its ability 1o avoid wartage (dropouts and
repetition), the resources might be focused on dic students who are on the margin in
terms of mmimally acceptable attainment.

Overall, judging schools by specific central tendency or distributional criteria is
likely 1o create a "tringe” effect:
(1) those students are are judped o be suceessful without assistance may be left
alone;

(2} those students +ho are judged o be impossible 1o help with the amount of
assistance available wii e Jeft alone, and thae

(3) resources will be concentrated on those students who have the greatest marginal
probatn’ . being moved into the category 07 success.

Multiple problems cxist in this siuation. First, no single measure s likely 1o be an
appropriate indicator of educational effectivenes.  Second, even if a sigle measure
existed, there is ne assurance that the political anv tarcaucratic environment within
which educatior operates would lead to its identification and dissemination. And three,
most teachess i developing nations simply do not have the skills o0 make the type of
psychological appraisals of ability and motivation that are subsumed within a “tringe”
decision process,

In the next section the discussion will move {rom outputs to outcomes of
education. To repeat the distineiion made carlier, educational outcomes are those effects
that are more distant in time and more diffuse in incidence than are educational outputs.

I, QUTCOME INDICATORS

Dealing with educational outcomes involves the same two critical issues faced in
dealing with cducational outpuls: identification and auribution. The issuc of
identilication (including the steps of definition, specification, and measurement) of
outcomes is similar in terms of relevance and difficulty to that dealt with in the outputs
discussion.  Although the variety of attributes to be included and the diversity of their
incidence do make outcome identification slightly morc difficult these are not
insurmountable barricrs.

More challenging 1o the analyst is the issue of attribution, i.c., causality and its
direction between the education variables and ihe multiple variables that represent both
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alternative and complementary outcomes.  As was stressed carhiei, no strong consensus
can be said to exist in terms of the degree of attnibution ol educational outputs o
cducational inputs and processes, The eftect of non-school influences and of relevant
but unmeasured school influences, forees one to accept educational input-output studies
with great care. Acceptance of the assumed direction of casality 1s only one of a
multiple set of assumptions one must posit hefore proceeding to alter wmputs and
processes in the hope of ahering educational outputs.  In dealing with outcomes
determinacy, one must accept a number of assumptions and be satisfied with a lower
degree of certainty before proposing that a change in educational outputs can lead 10 a
desired change in educaticaat ontconies.,

The reason ftor the heightened uncertainty s that outcomes are the result of the
interaction of cducatonal outputs with a great variety of external influences. These
external influences may include the determinants for admission 1o higher levels of
education and training, the supply and demand conditions in the fabor murket, or the
multitude of planned and accidentad intluences that shape an individual's atutudes and
behavior. In summary, cducational outcomes are determined by many other factors than
the natue and quantity of educational outputs and the degree of determinacy ol inputs 10
outcomes is certinly less than the determinacy ol inputs o outpuls.

This discussion of cducational outcomes will serve as the basis for the later
discussion of external efficieney. The outcome measures that will be reviewed in detail
here e the tollowing:

. Admission o further education and training;

Achicvementn subsequent education and training;

2

Employment;

tamings;

[, S SN OS]

Attitudes/Behaviors; and
6. Externahities ™

Each of these outcome categories can be used as an indicator of effectiveness and, when
combined with appropriate cost data, as o measure of external efficiency.

A, Admission to Further Education and Training

As one graduates from cach level of taining the two major alternatives that one
faces are o seck immediate cniployment or o continue education and traming. As the

* Externalitios are. in fuct, a classification of the incidence ot the prior five categorics
of outcomes rather than an alicrnative outcome category (as will be clarificd in the
later discussion).
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level of educational attainment increases, the opportunity cost of education also
incresses in terms of foregone opportunities for cmployment and carnings.  Some
students are able 0 engage in part-time cmployment while continuing their education
and training activities; other students may be fortunate enough to recerve an education
or training stipend that helps compensate them for their Tost camings whiie in school,

[n both cases, the etfect is o alter the benelicost relatonship that is the basis for
the schooling/training decision.  1n some sttuations, excessive subsidies can make
continued education or traming not oely sup.rior 1o the student's present alternatives
aut superior o the employ ment aliermatives they face after graduation. In developing
nations, this situstion has occurred most trequently m teacher training programs and in
vovational/technical training activites. The provision for part-titme cmployment and
the granting of stipends must be reviewed periodically to assure that these spectal
Opporunites e an incentive for trammg and not an incentive 1o avoid or postpone
craduation.

Justas the graduate must choose between cmplovnent and turther education or
traaming, so can the etfectiveness of the curriealem and instecnonal activities be Judped
i terms of how well the eraduate s prepared tor these twvo altetnatives fand, mdeed,
how well prepared the eraduie o make g rational choice between the two).
Unfortunately, no consensus cvists i (e o the relatonship between the w« hool
factors (inputs, provess, sputa and these o oatcone abiematines, The PrOpensiy
ol educational managers 10 "vocatonalize” the curnculunm whenever gradvate
cioployment beeomes a problem would suprest that aclear relationship has been
established between curriculum wid copleyment. “Tias "vocutiona) school fallacy™, us
Fester (19635 has termed i, has perisied o the fave of g vartety of logical arguments
and statstical analyses (e see ¢ Tapman aud Windham, (985S,

At the carly stages of cducation itis assumed that hteracy and numeracy skills are of
substanual apphicabitity in both the Tabor market and in the competition for access o
further schooling. The further one moves along i the educational system, the more
mtuitively appealing it is 1o assume that the school should provide some skills directly
related w immediate emploviment. This tendeney toward vocationalization is reinforeed
when severe bottlenecks are introduced into (he system with the result that substantial
portions of the age cohort e forced out of the academic system. Unforunately, the
benefits of training that are provided by vocational opportunities often are offset by the
stigma of academic faiture or inchigability that cmployers identity with vocational
school participants.

To use the students' progression o further education or trining as 4 measure of

cducatonal effectivensss involves several dangers of misinterpretation. First, the
chotce to continue may be more 2 function of cducationa) proxmity than of past
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same ceducational background the difference in progression rates must originate from
other determinants.  Unless one can control for all of the differences other than
cducational quality that may determine the decision to continue education or training,
there 1s no obvious justification for assuming a class, school, or region is superior in
effectiveness solely on the basis of differential progression rates.

The fourth and final major source of possible misinterpretation of progression rates
relates (o the differental value of further education. As noted above, the decision o
continue schooling is an investment decision based on both costs and benefits. Even
where cducational ceffectiveness and costs are similar, students may face different
probable benefits to further education. Education and training skills and knowledge are
valuable depending upon their complementarity 1o other human capital characteristics of
graduates and the nature of the lubor market.  The issue of complementarity is
tHustrated by the example of two graduates who differ only in terms of the business or
professional associations ot their families, The graduate with the advantage of these
assockations can expect a much shorter job search penod and, probably, a higher initial
salary ac " greater Hietime camings. The graduate who is equivalent with the first
except for these familial professional associations, must discount the benefuts of
cducation in terms of nigher job search costs, lower initial salary, and lower lifetime
carnings. At the margin, such personal differences may cause variations in Progression
rates that are totally unrelated to the eftectivencess of the educational institution.
Gender, race, and cthnicity are other human capicad characteristics that may, in cascs of
employment and/or wage discrimination, or labor market segmentation, have
differontial degrees of compienientarity o acquired academic and traiming skills,

In addition to family advantages, a second major factor affecting probable benefits is
the nature of the labor market itself. The difficulty and cost of transportation s well as
possible segmentation of the market between modern and traditional cnterprises have
aggravated the extant differences promoted by the persistent division between urban and
rural markets for employment. The result is that two graduates of identical educational
skills may make different educational progression decisions and both graduates will
have made a rational choice given the probable benefits they may expect,

These human capital and Tabor market differences can be attenuated by restrictions
on discriminaton, improved labor mobility, and greater access o information. In fact,
uncqual access 1o information may itsell create a differentiating effect on progression
rates in some categories of graduates (it will usually he the more rural and cconomically
disadvantaged ones who also have the least and least accurate information). At times,
disadvantaged candidates fail o continue their education and training because they do not
comprehend the probable net benefits or realize the actual availability of financing.
More often the case is that the match between graduates and future opportunitics is not
a proper one because the appropriate information and counscling systern does not exist.
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The failure of societies, developed and developing, to invest in such systems
commensurate with therr enormous investments in cducation is one of the major
anomalics of the human resource secton,

In summary, progression rates normally may be viewed as a positive correlate of
educaiional effectiveness. However, relative effectiveness can be judged by wsing
progression rates only when all of the other major determinants of the progression
decision are controlled lor adequatety.

B. Achievement in Subsequent Education and Training

Since one purpose of education is 1o prepare the student for further learning, the use
oi measured achievement at a higher level ol education or training as an indicator of the
effectiveness of educanon may spoear ian obvious choiee, In fact, progression rates arc
much more commonly used than are 2wt achicvement measures. There are three
reasons for the infrequency with which future achievement measures are used: time
delay, measurement problems, and uncertain determinaey. The time delay problem is
obvious. I one nmust wait several months or even years o measure achievement at the
neat level of education or training tien there s aninherent delay in bang able to
assess, analyze, and, 0 necessary, reform the carlier programs, While the conduct of
education is an ongoing actiy ity the atiention spans ot politicians, admimstrators, and
even analysts are linite. The assessment of Tuture achievement and the attempt to relate
it to antecedent educational expericnces is a valuable dctivity bat not one that can
satisfy the system's need for tmely results. Because of this, future achievement
analysis probably will continue to be used (whereatis used at alh as @ complementary
resesrch activity to less time-extensive eyghugtions o edncational clfectiveness.

In those cases where time is not 4 barrier, there are stll a set of measurement
problems related to the analysis of futare achievement. Al e! the cautionary comments
presented in the carlier discussion of achievement measures as outputs would apply as
well 1o the use of futire achievement measures as educational vutcomes. In addition to
the normal problem of assessing and interpreting ditferences in school grading or
examination results, one must also be concerned with the problem of changes in the
group being measured. 1f one is able to trace the individuad students this is less of a
problem.  Howcever, as iy more common, one may trace a group which itself can
undergo changes.

For example, if one wishes o assess the effectiveness of Primary School A
graduates in terms of their achicvement in Secondary School X, two problems exist,
Fivst, all School A graduates may not go to secondary school (or. because of migration,
may go 1o a school other than School X). Second, the grades oo examination results of
School X may include the performance of students from schools other than School A.
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The result is that the achievement levels in Secondary School X are not solely related
10 the graduates of Primary School A and may not even be predominantly related to
those graduates.

This methodological problem, unlike those raised carlier for assessing achievement
cesults, is relatively casy 10 resolve, It only requires that an explicit tracer study
approach be adopted from the beginning.  However, the problen is a real one and
should preclude unjustified ascription of future achicvement effects (o a preceding level
of education when one has not taken into account the constituency of the measured
group.

‘The tinal reason for the scareity with which tature achievement measures are used is
the probienm of determinacy. While most will concede that achievement at any level of
education or uaming is determined in part by the skills and Knowledge the student
brings from prior education, there is no consensus about the degree of determinacy such
prior experience has over achicvement. For example, inmeasuring Grade Seven reading
achievement, in addition 10 the students’ ability at the start of Grade Seven (itself an
imperfect proxy for the effectiveness of carlier educanon) one must consider the eltect of
Grade Seven inputs and provesses as well as the continaing effects of nonschool
determinants,

The result is that, while 2 wajor goal of education at any level may be to prepare
students to achieve more successtully at the noxt level, the measurement of future
achievement is not a certain indicator of prior educational effectiveness. Only by
controlling for other concurrent determinants can one be assured of a proper estimate of
the effeet of prior experiences. And, because of the problems of separating school and
nonschool effects, even this measure of prior experiences is not an indicator solely of
cducational effectiveness,

Lven with the three problems of time s o measurement difliculties, and uncertain
determinacy, the measuremen: of future o evement cansull play a role in assessing
educational effectiveness, However it can b implemented elfectively only in a tracer
study approach that will allow for proper convral of other influences on achievement
and a stable definition of the group being measured. Even m this form, the future
achievement measure is not adequate by il o adicate effectiveness. To be most
appropriate for analysis, it should be used as part of a set of multiple indicators of
cducational effectivencss,

C. Employment

To those students who do not continue their education, whether the discontinuance
is by choice or not, the major consideration of edurational effectivencess will be how
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well education has prepared them for employment. Here, the wrm employment is used
to encompass the full range of activities from houschold chores, to casual self-
employment, to informal and formal entrepreneusial enterprises, and o employment in
the modern formal sector. Too often the discussion of educanonal effectiveness has
been limited only 10 the last of these employment forms, e, whether a school leaver
can obtain employment in the modern formal sector. However, much of education's
effect may be revealed mthe ather forms of emplovient.

Fhis especially 1s true for those who Teave school ai the primary and junior
secondary levels. The most wieful copraave stills they will have acquired from the
cducation system will be those of basie lieracy and numeracy. Research, such as that
cotdacted oo farmer productvity (Basi, 1969; Jamison and Lau, 1982 Jamison and
Moock, 1988 Cotlear, 1986; and Chow und Laa, 1987, suggests that these basic
educanonal skitls can have a direct effecton the abihity of workers 1o acquire and use
information. While some debate exists over the means by which basic education
translates nto greater productivity (s 1t the skills, per_se, or the altitude toward new
imformation), it has been o penerally accepted premise for educational development in
the tast decade that of @l education and traimng alternatives, basic educational
development has the most direct and cost- etfective relatonship with peneral cconomie
development (World Bank, 1980).

The basie educaton provided 1o women can have a variety of positive influences
even in the honuz. These range trom improvement i time allocation and better health
and consumer behavior to a more supportive atttade tor family entreprencurial
activities ‘md the edocation or children. Where the culture allows feniale participation
in employment outside the home, the provision ol basic cducation can have at least as
dransatic an effect on productivity of women as of men. Since womes often engage in
the small scale enterprises (tourist crafts, herding, weaving, brewing, ete.) that provide
a cash contribution to the family's sub.istence agrarian income, the educational
ceffectivencess issae is of vital importance in this regard. Often, it s the wemen in the
family who control the cash funds nsed o finance Lamily contributions o educational
COslS,

The skills of Titeracy and numeriacy are essential Tor all small scale entreprencurial
activitics.  While some such activitics may exist withoat educated participants, the
entreprencurtal markets will never become regularized or equitable without the abilities
implicd by literacy and numeracy. The elfectiveness ol education can properly he
indicated by how well school leavers are prepared o engaye their acquired skills 1o meet
the entreprencurial opportunites that present themselves, even m the most rural and
remote arcas ol developing nations,
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As an indicator of educational effectiveness, employment is, however, only a partial
measure. Obviously, the analyst needs to know the type of job and the productivity of
the school leaver in the job to assess the full effectiveness of education. However,
employment rates still are commonly used measures in the assessment of an
educatonal institution's or system's effect on the cconomy.

The calculation of employment rates normally is done by dividing the number of
ermployed workers by the size of the active labor force. The active Labor foree is defined
as the sum of the employed workers and all others who are actively _sceking
¢mployment. A problem with the ciployment index (or the unemployment index
which equals one minus the employment index) is that neither the number nor the
proportion of unemployced workers who are "actively™ seeking employment remains
constant over time. For example, il there are 1,000,000 individuals in the active labor
force and 900,000 are employed, then the employment index is 90%. If, because of
cconomic improvements, another 50,000 workers are ciployed, the emploviment index,
normatly witl not inerease to 954 (950,000/1,000,000) as one might expect. Because
more jobs are available, some individuals who were not actively secking employment
will begin to do so, thus increasing the size of the Labor foree. If the effect of 50,000
new jobs is o attract 25,000 new individuals into the labor foree, then the new
crployment index will be 92.7¢0 (950,000/1,025,000) rather than 955 . A similar
pattern occurs during periods of poor cconomic activity: as employment declines some
labor force participants abandon hope of finding employment and leave the active labor
force. The result of this phenomenon (which is a Tunction of the definition of the
employment rate) is that changes in the index of employment are less than proportion:l
to changes in the index of cconomic activity.

In most cases it will be preferable to use the level of employment or the change in
cmployment rather than the index itself as an indicator of how well education is
preparing school leavers for employmer - lowever, since aggregate cmployment data
covers such a wide age range (usually Te " years 1065 or 70 years) and such data is
often unavailable or unreliable, the best means of studying education's cmployment
effectis through data that concentrate on recent school leavers. While such data may
sometimes be retricvable from aggrepate employment statistics, the most uselul data is
that collected from tracer studies. The use of tracer studies allows more detailed
collection on the personal characteristics of the school leavers and of determinant
characteristics of the labor market.

The analysis ol tracer study data on the education-cmployment linkage can be
summarized in teims of three decision points: (1) the decision o continue or
discontinue cducation; (2) the decision to accept immediately available cmployment or
engage in ot search behavior; and (3) the decision o accept a specific Torm of
cemployment. ~None of these decisions are free; cach is constrained, at least in part, by
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the decisions of others. For example, in a system of competitive admission for higher
levels of education some students will not quality for the next level of education. Even
if they have the desire to continue, the availability of private schooling and of the
resources o finance a private schooling choice will determine if the student will be able
1o continuc his or her education,

Once the decision is made o seck employment, the individual school leaver must
decide whether to aceept employment of a type that is available immediately (if any is
available) or to engage in u job scarch process in anticipation of finding employment
that is more suited 1o his or her skills and interest. Job search behavior, like education
itself, is an invesunent activity for the individual. Thus, it is subject to a comparison
of benelits and costs. The job search costs may be reduced if the school leaver can
engage in some form of employment while secking a more suitable job (in the same
manner that students finance educational costs through part-time employment while in
school).  The willingness and ability to migrate (an investment process itself) can
increase both the potential costs and the potential benefits of the job scarch process.
Migration will be engaged in whenever the probable net benefits of migration
{including the emotional and practical considerations of separation from the family and
home community ) are considered positve, The job search process for an individual is
facititated by the availability ol information and personal connections, In this, as in so
much ¢lse, the urban and higher sociocconamic status individuals will have an initial
advantage.

Job scarch (measured i time and success of job acquisition -- ideally, this can be
“weighted” by the quality of the job procured) s a superior indicator of educational
cffectiveness than are simple employment rates. First, the job scarch measure
cmphasizes the current pattern ol interaction between educational leavers and the job
market. Sccond, increases in the length of the job search period are the first warning of
labor market stagnation for a particular skill or type of school leaver, For example,
cmployment rates of school leavers six months after the end of their education could be
constant at 85 percent over a series of five successive cohorts. And yet, job search data
for the five cohorts conld reveal that cach successive cohort has taken a longer period of
tme 1o attain that 85 pereent employment figure. Changes in the quality of jobs and
in the length of the job scarch process are carly indicators of possible labor market
problems for a particular type of school leaver. The changes may be the result of
cyclical varianon but cowd signal a long-term ("secular™) change in employment
patterns. For this reason, the value of tracer studies can unly be fully appreciated when
the studics are conducted on a regular recurrent basis,

The final decision in the job search process relates to selection of a job of a certain

type. Based on available information, the school leaver should select a form of
cmployment that will maximize the net benefits (the present value of the sum of
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Il one decides to use carnings meazures as the primary outcome measure there
remains a large sct of residual decisions which must o be made. Among these, the
most significant include the following:

1. to use initial earnings or lifetime carnings;

lo use ¢ohort versus cross-sectional daty;

lo usc group mexans versus median's versus marginal values for camings;

to attempt to control for ability differences in carnings determination;

W use a wage function approach or to accept nominal wage differences as given;

to correct for purchasirg power and other equalizing differences: and

i BE=A TS T~ N VS R O

1o validate camings reports.

Obviously, the rationale for investing in cducation is in terms of education's
potential effect on camings over the full lifetime of the educated persons, Based on this
understanding, it would seem equally obvious that lifetime Carnpings are a superior
measure to initial carnine as an indicator of educational effectivencss. The difficulty is
that there are severe problems in forecasting the expected lifetime carnings of any
particular individual or group at a given point in time. To use past carnings patterns
for different levels and types of cducation or training is appropriate but these figures,
even if available and acceptably accurate, must be moditied 1o ke into account
changing labor n.arket conditions.

Dore (1976) has presented the definitive explanation for the devaluing of educational
credentials over time in both developed =i developing nations. The problem is most
dramatic in developing nations where the wumber of high level jobs is small and where
cducational expansion at the postsccondary level is proceeding rapidly. Within a single
generation an vider sibling's college degree can provide eniree into scnior government
service, a middle sibling's degree can qualify him or her for a director's position, and the
youngest sibling may be fortunate, with exactly the same degree, 1o obtain an entry
level clerical position in a government ministry. In this environment, the use of ex
post carnings data car greatly overstate future carnings potential, Such carnings data
may indicate the effectiveness of education twenty or thirty years ago but is not a valid
indicator of the current effectiveness of education,

The value of initial carnings as an effectiveness indicator is that it provides an
immediate measure of education’s interaction with the labor market. There still are
problems concerning the relationship of initial o lifetime carnings and of carnings as a
result of education rather than hedonic or cqualizing differences, but (he initial carnings
measuce is often to be preferred o ¢x post carnings measures as an it dicator of
cducational effectiveness.
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FIGURE TWO

COMPARISON OF CROSS-SECTIONAL
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Figure Two indicates the difference in age-carnings profiles depending upon one's
us¢ of cross-sectional or cohort profiles. As Colberg and Windham indicated in 1970,
the cx post cohort and cross-sectional profiles cach indicate quite different aspects of
carnings patterns over one's lifetime. *

The cross-sectional profile is useful 1o indicate the relative carnings of individuals cf
ditferent ages, but with the same level of cducation, at a single point in time. The
relative concavity of the curves can indicate a varying scarcity of educational
qualifications among the age groups and/or changes in the quality of education over
time. The coho-t profile traces a single age group over time and indicates how the
single cohort's carnings adjust through the years o changes m the “vintage™ of skills,
continued on-the-job human capital mvestments, and different relative scarcities of
educational qualtfications.

Il one considers the age 25 groep in 1960, one can see that using the cross-sectional
profile as an expected carnings profile would have undersiated the increase in camings
dramatiically over this group's lifetime.  Some of this ditference in profiles would be
reduced il one converted all carnings 1o 1960 purchasing power cquivalents (“real”
carnings profiles). Lven with this adjustment, real productivity gains over time would
cause the cross-sectional profiles to understate the realized coliort profiles,

One means of beproving over the use of initial carmngs alone as an educational
ctfectiveness indieator is 1o ke the ratio of initial carnings to lifetime carnings for the
most recently available cohort. Modify this ratio by current forecasts of changes in
productivity and the future scarcity of the educationai credential of the group under
study, and then this new ratio can be applied to the current measure of initial carnings
to produce an expected lifetime income value. If this is appropriately discounted for
time preference, one has a relatively simple approsimation of education's expected
lifetime eftect on carnings. This process assumes an acceptable quality of past carnings
data and lutare forecasts of productivity, labor market changes, and inflation,  For most
developing nations, the wisest decision may be o use initial carnings alone as the
ctectiveness indicator and involve the other data on carnings protiles, ele. in one's
policy analysis but not in calculation of a quantificd mdicator. Finally, one always
must return to the basic ruie of e advantage {or recarrent collection of data and
desigming all reforms and irnovations with sulficient flexsbility so that further changes
may be made as more and/or beiter data become available,

* Sce Bowman (1986) for a current cxample of the .mportanc of considering cohort

cfiects in the analysis of educational/curnings relationships,
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Thus, the initial camnings measure discussed above should be understood 10 be a product
of both camings and employment probabilities.

Blaug (1972) has noted that there is 1o mose consistent correlation in the social
sciences than that between education and camings. A major barrier 10 a straight-forward
interpretation of this correlation as proof of causality is the issue of individual ability.*
Theoretically, it is possible for the correlation relationship between education and
carnings to be spurious if both are, in fact, functions solely of ability and thus
unrelated 10 one another. An extreme view of the causal relationships would be as
shown here:

Educatonal
ftects
Personal
Ability
Earnings

Bffects

As depicted here, education has no determinant effect on camings. Personal ability is
the determinant of the educanonal effects toutputs such as attainment and achievement)
and of the carnings cffects (normally considered an educationil outeome). For this set

ot relationships to be valid, education can have no causal eHiect on carnings.

“his would mean that any ndividual would have the same camings regardless of
whether or not they have any educatonal accomphshments, The correiation between
cducation and carnings woeuld be only a coincidence ot calture or tradition {more able
people both consume more educition and carn more money) but carnings effects could
not be ased as anidicator of educational effectiveness because no direct causal link
would exist between the two.

* Ability as ased here refers to the measured skills and knowledge possessed by
individuals at the tme they begin a certain phase of education or training. It is not
used in the sense ol mnate ability or 1w delincate genetic advantages or
disadvantages. The difficulty of measuring ability in a meaningful way is great
enough withont attempting to parcel out original and acquired trants of studens or
trainees (a4 pursuit that is methodologically difficult and often irrelevant for the
policy debate). See Griliches (1977) for indications of the difficultics encountered in
estimating ability effects in the education - carnings relationship.
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Even if statistical evidence were lacking to support a residual effect of education on
camings when one controls for ability, logic and personal experience would fead one to
reject the extreme model presented above. However, the extreme model contains more
than a grain of truth. I one studies the consensus model of the relationships among
ability, education, and carnings it is obvious that some consideration of ability effects
must be tken into account in using carnings as an effectiveness indicator.

Educational
EEffects
Personal
Ability
Earnings
Effects

In fact, two forms of ability determinacy are shown. A direct effect of ability on
carnings and an indirect effect through personal ability’s impact on educational outputs.

In the carlier analysis of cducational outputs 1t was stressed that the effect of
education in terms of achicvement must consider the concept of leaming gain or value-
added even though these measures pose serious methodological problems. Similarly,
the effect of education on carnings must be considered in terms of how much carnings
for a group would have been with and without education. For example, assume two
groups of students exist, A and B, and group A has greater skills and knowledge than
group B. Further assume that the effect of upper seeondary education on their carnings
are shown 1o be as follows:

Grroup A increases average earnings from $3,500 o $4,500.

Group B increases average carnings from $2,500 10 $4,000.

Group B will be seen to carn less than Group A bot'y with and without the additional
carnings, But the ingrease ineannngs as a result of the additional cducation will he
greater for Group B, whether measured in absolute terms (81,500 to $1,000) or as a
percentage increase (60.0 percent versus 28.0 percent). The point is that use of
carnings levels alone would have indicated that the education of Group A was more
elfective because it would have compounded earnings and ability effects.

The example of personal ability is a special case of the more general need to control
for non-cducation determinacy when using carnings as an indicator of educational
effectiveness.  The common means of this control is through use of an "camings
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seevives and then to price this market-basket in the different locations. To do this
suceeselully requires a carcful selection of a setof goods and services 1o be considered
(this sormaily is kased on asurvey of consumer behavior) and the collection of accuraie
price dat,

One of the most erroncous pereeptions one can have is that veneral prices are lower
i rural areas of most developing areas. Prices for some locally produced foodstutls
may indeed be lower, but the large majority of modern products and services are more
expensive, It requires less currency 1o hve in rural areas not because priges are fower
but because the Jevels of vonsumption are lower. An educational example can illustrate

this point. Most educational systems have standacdized pay ter teachers regardless of
where they are located. However, because of the common aversion to the isolation and
hardship of rural hie, the rural school consistently will have the arcatest problenis with
late assignment of weachers, absentecistn, and twmover, Thus, the amount pard the rural
teacher may be the swne Galthough it can be even Tess because many systems place the
newestor least-guahbied teachers m rural sehoolsy, but the quality ol cducational serviee
received i ikelv o be poorer,

Astilar sinanon may exist tor testbooks whose prices are controfled by
government. The raral parent may not have o pav more for a texthook but, because of
cconomic reahtios such as wansportation and storage costs, will find that fewer if any
texthooks are availuble for their chuldren. The rural parent often is 1eft with the choice
of no textbooks or buving a more expensive textbook copy on the “unofficial” market.

A tmal example of confusion that enters into purchasing power comparisons is that
of housing. Housing 1s frequently cited as the most dramatic example of why it costs
more 1o ive o urban areas. And vet, the comparison is not made with the same
quaily of housing i rural arcas. Certamly 1t costs more to live in a modern house in
an urban arca (and especially one with electricity and water) than 1n a traditional house
in a rural area. For purchasing power compartsons to be meaningful, one must
compare not the same nominal “thing” but the same quality of thing between urban and
rural arcas and among regional locations, The current interest in teacher incentives
research (Thisgarajan and Kemmerer, 1987) 15 based in large part upon an increasing
recognition that purchiasing power and other disequalizing differences wust be considered
in teacher remuncration it any progress is to be made in providing similar educational
services in dissunilar settings,

The final carnings decision s one of validation. Probably the greatest single (non-
tax) carnings vahdation eftort ever undertaken is that currently engaged in by the United
States govemment as part of the Tederally funded, need-based college student assistance
program.  While controversy persists over the accuracy of carnings reports and the
efficiency of attempts to validate them (Windham, 1985), the main lesson that emerges
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For example, the production m education ot the dacceptanee of preterences tor liberal
or conservative poalitical postons, religious or secubar viewpomnis. msulir versus
internationalist athtudes, ete., will be commended or condenrned depending upon the
prevarling view of the current governiment or of the public. Natons vary deariatically
i terms of the range of consensus views and mothe nation’s willmeness 1o use
cducation to propagite these views, The two most controversal areas e rehivon and
politics. In certain societes there iono controversy at least miternally s i thic ase of
cducanon o promote the nanonal rehynon or rdeclors or to make gse ol cducation us a
vehiele to promote the current politieal leadershap,

One of the more mipressive aspedts of modern educanon, v beth e dos cloped and
developmg worlds s thae the same school curncatum can atterat o wcorposate the
condittonal skepticrsny of the sciennhe method with calls for ungue siomi acceprance
of religons ar pohiteal decirnine. The wherent coatlict between the too curercular
activities has led o degree of politead resitanee o edncalion m seite countie s where
graduates have begun o apphy ratonal tools o matters of relneens or pohtical faith,
Politrical resistance o education, however s comstamed by the polar pressures of the
soctal demand for educational opportninty and the cconome demand tor skitled
eraduates: Tnany case s socul views wiether produced by educaion o not will rarely

bean acceptable mndnator of cducanional ety eness

Avretmement o the preceding catepory has produced the behavioral measure related
to polial parncpation. His outcome b aducanion s mtended to be a more
objechively measurable ctivet ot educaton, There o hiide guestion that both political
oftice and participation - cectoral wctnany s positivedy correlated with educational
attaimment,

This outcome of cducation niy be classitied appropratedy as asodad benetit of
sducations it may even be used as anontcome measare that s indicatve of a specitic
aspectol the ettectiveness of educations however, it deals with sach aangular aspect of
the ol mix of desued cducationa! outcomes that, by tiself it has only o mmor role 1o
play o the assessment of general educational clfechiveness. More unportant i this
regard is the ettect of cdacaton on consaption heliavao,

In aadion to the chrect of edivation on carmngs, research s long tound an etect
ol cducation on how canmmes are used 0 meet consumer needs A lchael, 1972,
Basicaliy education improves the abbiny of anondn duad o acquare mlormation, (o use
mforsaation i makmy consumier chorees, and, i concernt with the educationally-
influenced higher carnimgs fevel, o atlocate consamption dectaons i such a way as to
increase ndadual utifity over time. The first two etlects, on the acquisition and use of
information, are identical in type o how education alfects cammg potential. Because of
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enhanced fiteracy, numeracy, logic, and knowledge (the eaperience of others) the
cducated person can acquire information from a wider variety of sources and at a lower
cost than can the less educated individual,

Once the information is obtained these same educationally acquired attributes allow
the educated person 1o process the information for better decisionmaking about
consumer alternatives. The educated person will understand better the need to compare
benetits and costs, will have more of the skills necessary (o separate objective and
subjective costs and effects, and will be better prepared to assign subjective evaluations
o the decision process. Theodore Schultz (1975) has asserted that the major
contribution of education to an individual's welfare is in cducation's ability 1o improve
the individual's capacity to deal with “disequiibria.”  In this context, the term
“disequilibria” refers o any situation in which change is required and choices must be
made. By improving the etficiency of both information acquisition and use, cducation
enhances the individual's <Kill i improving his or ber own utility or happiness.

The final influence of education on consumpuon behavior is a result of the
interaction of the informaton ettects discussed above with the higher carnings.  An
often underestimated advantage of higher carnings s that it allows the more educated
person addiional resourees to widen consumption choices across distance and over tme.
Urban studies of the poor otten find hagher unit costs for food and services because of
the low meome person's inability o travel to locations where prices are lower or 10
store ttems effectively and thus allow for savings due o purchases of larger quantities at
one time. Also, the availability of creditand the educated individual's improved ability
to understand and utilize it, permits a better planning of consumpon over time,

The reason why the change in consumption behavior normally is considered more
unportant as an educational outcome than are the other etfects on attitudes and behavior
is that the consumption effect 15 more objectively determined and, through its
interaction with carnings, has a great rinfluence within the total set of outcomes. The
latter point is fmportant o understand  because, regardless of the emphasts on
methodotogical care and detail, and the use of multiple measures and indicators espoused
here, most effectiveness studies of education will concentrate on camings as the primary
outcome measure. However, if education increases the etficient use of as well as the
production of, carnings, analysts who use only the carnings indicator will underestimate
the relative effectivencss of education in terms of individual utility or happiness (the
ultimate product desired for the investment in education).

For example, it increasing education from the primary graduate level to the

secondary graduate level increases mean carnings by $2,500 (when controlling for all
other determinants of carnings), this amount will not depict the true difference between
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the two levels of education. I secondary school graduates are more efficient in using
their income than are primary school graduates, againunder geteris paribuy conditions,
the "effect” of education will be in excess of the carnings effect of $2,500. This
imphes that effectiveness or etficiency studies that use carnmgs effects alone as the
measure of educational effectiveness will be biased consistently downward in their
evaluanons,

This could lead 10w loss than optimal investent in education by mdividuals or
society. Also, since some fypes of education may have a greater effect on consumpuon
patterns (and it remains to be proven that academic education differs significantly from
vocational education m this regard) there could be a relative misinvestment among the
difterent types ol education and trainumg it carnings levels alone are used as the measure
of educational outcome effects.

I, Externaditics

Externalities are not so much a separate outcome but rather a means of categorizing
many of the outcomes already discussed here. An externality of education is any cffect
of education, positive or negative, on other individuals that was neither intended nor a
basis for the education decision itself (thus, they are "external” to the process). The
term “spillover™ effects is sometimes used to imply the same lack of direct intention in
causality.  The externalities of education are the basis for identifying the "social”
benefits and costs of education. While ideally such social effects should be available to
all individuals without exclusion (see Windham, 1998, for a discussion of this issue
relative to higher education and the rationale for its inclusion in public or private
financing decisions) the terms social benefits and social costs have now hccome, even
Lo most cconomists, synonymous with positive and negative externalitics. Windham
(1972, 1976) lists eight major externalities of education:

(1) increased social mobility:

(2) change in the distribution of carnings or income;
(3) changes in atiitudes and values;

() improved political participation and leadership;
(5) lower unemployment;

(6) improved mix of manpower skills;
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(") enhancement of the productivity of physical capital; and

(8) an increased quantity and quality of rescarch.

In discussing rescarch on these externalities in the case of higher education, Windham
noted in 1972 that:

The existence of heneficial externalities from the production of college
graduates is uncertain: their maner and extent await claboration even il they
do exist; and it they are specified objectively, they still do not constitute by
themselves, an adequate justification for public subsidies of the (higher)
cducationat process,

Filteen years later this situation remiains unchanged for higher education and, il
anything, the uncertain existence of externalitios and the question of their relevance has
been extended o the carlier levels of education.

Externalities enter into the analysis of cducational effectiveness and efliciency
because one must separate the determinants for Judging the etfect of edacation on the
individual versus the etfect on the socicty. Some outcomes discussed here, such as
alicred attitudes or values and ercased political PALLICHPation, are appropriate measures
of educational ctfects only tor soaiety and not for the individual, By definition,
externalities are those etfects not considered by the mdividunt who is making the
cducation decision.

However, these outcomes may be a fegitimate measure o be included in SOCIety's
Judgment of educational elfectiveness. The use ol the externali ¥ COneept o calegorize
outconte varables between those relevant o the mdividual and those relevant only o
the societal collective is crucial since effectiveness or clhiciency studies are designed for
evaluation and improvement of the decision process of individuals and of society. Mosl
outcome research suggests that greater attention needs 1o be paid both w the improved
identification and measurement of externalities and to a more careful separation of
individual and external outcones of the education PrOCess.

This extended discussion of outcomes concludes the discussion of educational
ctfectiveness indicators.  As noted at the beginning of the outcome section, the
measurement of outcome effects and their attribution in whole or in part to educational
determmants are even more severe challenges than was the case for the more direet and
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immediate educational ouiputs.  However, the outcomes have greater influence and
seope 1o terms ol capturing education’s forg term effect on individual and social utility.

In the next section, the discussion will turn 1o educational efficiency. This requires
a combiation of the effectiveness measures with information on educational costs.
Following a brief discussion of cost identification and measurement, the efficiency
analysis will be presenied based upon the decision criteria nodels discussed earlier:
benelit/cost analysis, cost-eftectiveness analysis, least-cost analysis, and cost-utility
analysis. Efficiency models will be studied in terms of single time pesiod analvses bat
the discussion also will stress educatiomd decisions where the incidence of effects amd
costs takes place over multiple time periods.



CHAPTER FIVE
THE ANALYSIS OF INDICATORS OF EDUCATIONAL EFFICIENCY

Efficiency analysis of education incomorates all of the concepts and issucs presented
in the preceding chapters on educational effectiveness.  In addition, it adds the
consideration of educational costs and imposes on the cost and effectiveness measures
specific decision models for the relating of efficiency measures to cducational
decisionmaking. Teis eritically important that one realize that the efficiency anulysis
can bz no better than the effectiveness and cost data it incorporates. And data quality in
this context refers not just o accuracy and tmeliness but also 1o the scope and
relevance of the effectiveness and cost measures nsed.

The discussion of educational efficzney will begin with an introduchion to the basic
cencepls of cost. In the carlier conceptual discussion briel mention was made of cost
definitions (average, totd, marginal, cwe.). Here, the emphasis will be upon the
operationalizaion of cost concepts as measures to be used in the discussion of
cducational efficiency.

1. THE MEASUREMENT AND INTERPRETATION OF
EDUCATIONAL COSTS

In measurmg cducational costs for project or program anadysis there are two main
approaches that may be used: the ageregate approach and the mgredients approach. In
the apgregate approach one uses vost data tha already exists to estimate the quantity and
vilue of resources used i the production ot the educational outputs or ontconies under
study. For example, i the TEES Project’s Yemen Arab Republic (Y AR education
and human resources sector assessment of 1984, government expenditure data were
avatlable for cach major level and type of cducation.  The cost data included
expenditeres on teachers and educational materials and some recurrent facilities
expenditures (for major reparr and maintenance activities).  Adso available were the
ceatral and regional adiministrative costs of the education system although the
government normally did notdivide these cost by fevels and types of education. This
division was accomplished by assuming thai the share of adimimstrative costs borne by
cach level and type of eduation was proportional to enrollment. While an acceptable
approach. the assunmiption of enrotiment proportionality of costs probably overestimates
cost at lower refative to higher educational icrels. Most government administrators in
the Yemen Arab Republic felt that there was a higher involvement of administrative
resources per student at the post-primary levels of education.

Unlike the accountiog system in many nations, the educational accounts in the
Y. AR, a'so altowed inclusion of donor support for current expenditures (in the
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recurrent budget this was almost exclusively support for teachers). Even with the detail
available on expenditure by level and type of education, the governmient of the Y AR,
still realizes that much inits cost data systeny needs 1o be reformed and is in the process
of making such improvements, The nijor data concerns of the government are general
accuracy, differences between amounts allocated and actually expended for a given year,
and the Tack or adequate statistics on private and community contributions.

The fast aspect was dealt with in Botswana by using the ingredients approach, the
second major costing method. In the ingredients approach one takes the separate
categories of inputs (ingredients) and sums these 1o a total, Depending upon available
date, the inputs may be summed on an aggregate (total expenditures) or unit (per
student, classroom, or school) basis. In Botswana, the calculation was done on a per-
student basis, for cach ol three school control categories, wiih the separate inputs of the
parents and family identified as follows:

- iniual enrollment contributions

- registration fee for school leaving examination

- student activities fee

- unilorms

- labor for school maintenance and repair.

These private contributions varied in amount by level and type of education. At the
upper secondary level and in vocational programs some schools also charged feces for
materials and Taboratory expenses. It should be noted that items with a life of more
than one year--such as school uniforms--were annualized by dividing the original costs
by the expected number of years of usable lite, Table Scven summarizes the cost data
caleulated for ihe Botswana s ctor assessment,

A more extended example of the challerge faced in deriving cost estimaes by the
mgredients approach is presented by the BHE sector assessment update report for the
Government of Botswana (IEES, 1986B). Again, little expenditure detail was available
for specilic levels of the syster for the major inputs (staff, equipment, materials, and
fucititics). Rather, the government budget (as indicated in Table Fight), presented
expenditure categories including both activity forms (central adminisiration -- called
“headquarters™ -- and curriculum developmen, for examypic) and levels of the system
(primary cducation, secondary education, ce.) Urtortunately, the major school
expenditure, teachers” salaries, was not divided by the ievel or tvpe of education but
instead was aggregated into the single category of the railied waching services.
Similarly, bursarices for all poogram typos and levels were a smgle category and not
presented so as to allow analysis of bursaries in specific programs.

The solution to this was 1o develop, with the Botswana Ministry of Education
personnel, a systein for allocating the anounts in the aggregated categories across the
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TABLE SEVEN

BOTSWANA SECONDARY SCHOOLING
UNIT COSTS, 1982-83

Governmeny Government-Aided Community Junior
Student Gov't Total - Student  Gov't Total  Student Govit Total

Tyne Cost Cost Cost Cost Cost___Cosl
Tuition P20 P 20 P 200 P20 (Granl)
Uniforms 10 10 10
Books/
Supplics a5 35 Incl. in wition
Exam Fees 5 5 5
Dinner 12 76
(Day Pupils)
or
Room/Board 60 114 114
(boarders)
Teacher Salaries 357
Other Salarics 100
Other Expenses 238
Subtotal 809 less 70 415

tuition (boarders)

or

771 less

tuition (day pupils)
Boarders 130 789 919

82 751 833 70 395 465 215 134 349

SOURCE: IEES Project, Botswana Education and Human Resources Seclor
Assessment, 1984,
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TABLE EIGHT

GOVERNMENT OF ROTSWANA
MINISTRY OF EDUCATION RECURRENT BUDGET
TOSH/ES AND 19009

N 5275 N RAUVAA!
ANNUAL

Department  Expenditure Percent Expenditure Pereent GROWTH

(000 (P000) RATE
Hewdguaners™ 7,750 10.4% 17477 12.6%% 14.5%
Primary
Education 842 1.1% 1,083 0.8 4.3
Secondary
I ducation 10,357 13.9% 23,004 16.6% 14,36
Teacher
Training 1,602 2.1% 2,404 1.7% 7.0%
Technical
Education 2,259 3.0% 9,241 0.6% 206.5%
Nonformal
Education 817 1.1 868 0.6% 1.0%
Unified
Teaching 41,852 56.0% 67,528 48.6% 8.3%
Services
Curriculum
Levelopment 1,032 144 1,095 (0.8% 1.0%
Bursuries 8,232 1.0 16,249 .74 12.0%
TOTAL 74,749 HO0.04% 139.039 100007 1L

*Includes the University of Botswana and the Brizades,

NOTE: PUS/SS Tigrares are ferecasts and 1990290 are National
Development Plan 6 taryets

SOURCE: 1EES Project, Botswana Education and Human Resources Sector
Assessment Update, 1986,
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levels and types of cducation. For teachers this was done based upon separate data on
teacher assignments by types of academic and teacher trainimg credennals. From this it
was possible to derive the probable salary levels. For other categories, such as
curniculum development, adeguate data did not exist for allocation and, thus the category
was folded o with other general adimmnistrative costs and distnbuted based upon the
assumption of enrollment proportonality as was discussed abowe,

The cost situation was made more complicated i Botswiana by the eastence of
cducational financial support trom nnnistries other than the Muaustry of Education,
local support, and some private fanuly costs. Based on avaitable data and assumpuons
about eapenditure levels and mcrdenve, estimates were made tor seven major levels or
types of edocaton awth addinonai detat on the three magor vocanonal/technical
Programs).

Fable Nine presents the cost data for Botswana tor the vears TOS3/SS (caleulated for
the orgmal sector assessment--fEES, TUS R and TYN/85 rovernment figures used in
the assessment update--TEES, 19868y Diflerences between the two sets of figures
result from real changes i the mtect dior eaample, the government was making
substantial new nvestinents m vociational and techmcal cducanon dunng this period),
changes e corollments cance these are unt not acpregate costs), better cost data, and
difterent assumptions tor distribatine central costs, The fatier two changes were
mitiated morespons s o some of the data gquestions raised e the imnal Botswana
assessment and the resultant remtorced apprecation tor the vidue of accarate cost dati in
policy unalvais, Whide the wverage reader nins be surprised by the dispanty between the
Two estiniates e some tens, most cosamahoets would be eratified by the fact that the
nes frzures fotfow hoeacadly the same pattern as the carlier ones. This especially is so
given that the carlier estimates were derved under less than deal conditions of ume and
resources. Like all eftectiveness or ethiciency work, cost analysis should be done on a
recurrent basis. rdeallsy on at least an annnal bases, both o adenudy trends and o allow
tor a cumulative mprovement m the methadology of deriving costs,

Costamaly sis has as 1 prmary purpose the production of cost higpares for use with
clliecuveness measures o produce indwcators of educational etiiciency. However, at
umes costdat are wsed vathout paradled cttecuveness data and yet some conclusions, or
at least mterences, concernmy ethicieney may be drawn, This s qustticd only in
selected situations. For example, the dat presented in Table Nine can be adapted to
creade o torm ot cost mdex. The miest common approach s 1o set primary cducation
cqual o 1.0 and denve mdices tor the other Tevels and tvpes ot education i ierms ol
their costs relative to that of prmary education. For the TON3/54 data in Table Nine,
the primary cducuation cost is 189 Pula, so all other costs would he divided by this
amount to produce the indices on page 11
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TABLE NINE

GOVERNMENT OF BOTSWANA
UNIT COSTS OF EDUCATION

1983/84 - 1984/85
(Pula per Year)

110

M

—
eyl

Primary Education

Secondary Education

Brigades

Other Vocanonal/Technical
Botswana Polytechnic
Automobile Traming Trade School

Botswana Institute of
Administration and Commerce

Teacher Educauon
University of Botswana

Nonformal Education

*Government or govemment-aided schools only

987
938
7143

N/A

160
733
1000
3160
N/A

N/A

N/A
1455
3079

25

SOURCE: IEES Project, Botswana Education and Fruman Resoureys

Sector Assessment Undate, 1986.
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Primary Education 1.0
Secondary Education 4.0
Brigades 5.3
Other Vocational/Technical 11.2
Botswana Polytechnic 15.6
Automobile Training Trade School 12.8
Botswana Institute of Administration 5.2
and Comimeree

Teacher Education 5.0
University of Bolswana 378

A danger of this torm of cost analysis is that the politician or administrator may be
unduly surprised at the scale ot some of the differences. This problem can be
aggravated if the data is presented i a polemic form such as “every college student
means the sacrifice of places tor 38 primary school students.” The “sacrilice” measure
is accurate only i the unit costs also are marginal costs (otherwise it may be possible
to expand the number of either college or primary students without requiring a seduction
i the other proportional to the index) and budget levels are constrained for aggregate
ca scational expenditure (o condition that unfortunately is increasingly common in all
nations),

Obviously, costs differences of the type depicted in the indices must be offset by
differences in the etfectiveness of the education and training categories. The cost data,
used i solation of eftecuveness data, may raise nnportant questions but can never
answer them. The antipathy many adnnnistrators and project drectors have toward cost
analysixas that, unless such analysis s done for all competing forms ol education, cost
data can place a program or project at a poliseal or burcaucratic disadvantage. This
results because normal accounting procedures in ministries often exclude some costs
and overlook others. Thus, a detnled analysis that reveals these costs will make a
program or project appear relatively more expensive than other programs that fuave not
been analyzed ina sinular fashion, Such comparisens ol costs are best done when
cffectiveness amony the alternatives s the same (or is assumed 10 be the same s i
most feast-cost analvsesy, This often is the case m pre-project assessivents and even in
some project evaluations,

One of the most detled andlyses of costs done on a major educational development
project was that condocted with World Bank tiancing tor the jot Government ol
Liberia-UGSATD Improving the Etficieney of Learmng (IEL) project {Windham, 1983
ABCDE)LY Thew anaiyses covered ssues of unit costs by grade level, cost

The TEL projectmvolved the use of programmed teaching materials in Grades One
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Aariation among school locations, projections of dusemination costs by alternative
dissemination schemes, comparisons of cost versus effectiveness between the 1EL and
control schools, and a revised cost analysis based on changes i the materials
requirement for the 1EL proyrm.

The changes were encouraged mopart by hadings i the carlier cost analyses.
Araong the major porits of the cost analysis weres (D that the TEL system had large
cconomy of scale elfects but that actual class sizes exeeptat the prade one or two level
did not allow the svstem 10 ke advantape of those scale eftects: (23 the SVSICn was
more adaptable motenms of relative costs o wban schools than the raeal ones tor which
they were first designed; and Gy that dissemmation costs would be greatest in the rural
schools hecause of liugh transport and management costs,

Fven wath these conceris, the restlts of the cost analysis were postive for the TEL
methodotogy . Table Ten summarzes the cost conipanisons for the original and revised
EL systenvand tor three wisumpions about testbook costs. The two magor residual
concerns were the abserpuve fiscal capacuy of the Liberan government and the
question of the government's commutment to the 1L approach versus the traditonal
teathook-based svstem. Tn 1986, the Goveranent of §iberia, assisted by the USATD-
fianced TRES project designed an mtepnited TEL-tevibook system for consideration as
the core instructionad system tor nomary cducaton i Liber (1EES, 198600, Much of
this design work was based epen updating and modilication of the ortginal cost
analyses.

Once cost estimiates are gencated, by cither the aggregate or the ingredients
approach, one sull has 1o be prepared for the problem of their appropriate analysis. The
relationship of costs 1o class or sehool size poses a special problem in this regard. In
the TEL example, o was noted that the costhaess of the 1L materials, and thus their
relative cost when compared o textbooks, vared depending upon class size. When any
input costis fived--that s, it does notinciease m apgeregate amount with enroliment,
then the umit cper-student) cost of that mput must dechine as cnrollment inereases.

The view ot the teacher expense as a tiaed cost of education presents a basis for
exanining s concept ot une cost. Part A of Figure Thre » indicates that the average

and Twoand in the Lasteni o of Grade Thice, Thereatter, programmed fearning
modules were provided tor the remander of the six year primary cycle. The
modularized L system v celved e use of basic istructional modules, reading
booklets, review booklets, practice bookicrs aad semester tests. At the higher grade
levels student guides, test booklets and tost answer keys, block tests, and an arts and
craft manual were provaded.
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TABLLE TEN
RELATIVE PER-STUDENT CQSTS QF INSTRUCTIONAL MATERIALS

Grade Level and NUMBER OF STUDENTS IN CLASS
Instructional Moterin 20 40 60
Grade One
TEL (Original) S5.91 $2.95 $1.97
IEL (Revised) 3.55 1.78 1.18
Textbook (A) V.38 9.38 9.38
Textbook (1) 4.69 4.69 4.69
Textbook (O 2.35 2.35 2.35
Grade Two
LEL (Originaby S0.27 S$3.13 S2.00
EL (Revised) 413 2.06 1.38
Textheok (A 1088 10.88 10.88
Textbock (13) S 5.44 S
Textboois (1) RN RN 27
Grxle Three
IEL (Oniginaly SO.1 S3.07 S2.(H
IEL (Revised 3.3 1.67 111
Textbook (A 1078 10.73 10.73
Textbook (B) 5.37 5.37 5.37
Teatbook () Q.68 2.68 208
Girade Four
[l (Ongmaly S0.70 $3.35 S223
. (Reviseds 280 1.40 O8
Tewthook 1) a.p 042 942
Teathook By 4.71 4.71 1.71
Textbook o) 2.36 2.36 RERTS
Grade Five
IEL (Onrinady S6.70) $3.35 8223
TR (Reviseds 2.80 1.40 3
Textbook (A 11,63 11.65 11.65
Teatbook (1) a83 5.83 5.83
Teaxtbaok ¢y 291 2.91 291
Grade Six
L A(Ongmah 50.70 $3.35 82238
IEL (Revisedh 250 1.40 03
Textbook (A) 902 9.02 9.0
Texthook (B 4.51 4951 4.51
Textbook () 200 2.0 206

SOURCE: DN Windbann, “"Cost Extimates at the Revised Tonproved Efficiency of
Learmmg” Project’s Materiale Component”, 1083,

NOTE; Teathook (A) 1efers 1o approved tevas at one teat per student. (Textbook
B) refers 1o reduced price et at one text per student. Texthaok (C) refers
o reduced Price teads ol two per student,
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FIGURE THREE
TEACHER COSTS PER STUDENT

L SINGLE TEACHER CASE

Teacher Cost
per Student

S~

Number
0 of Sudents
L MULTIPLE-TEACHER CASE
Teacher Cost
per Student
S100 B
$350
D
L —_
<] A € I Number
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educational production that the perception of cost varies depending upon the role of the
individual within the educational hicrarchy. The parent or student may view all costs as
given or fixed with the exception of student time. In a socicty where child labor
remains an important contnbuting factor to tamily weltare, the amount of time required
for schooling and its incidence within the work day and across the calendar year will
have a dramatic eftecton the willingness of parents o release children o participate in
school activities. Depending upon coltural standards, parents may have difterent
opportunity costs (the value of the perecived sacrifice in allowing the child to atiend
school) Tor nuile versus femate children; when combined with labor market biases in
favor of males, the net, i not aggregate, effect of these cost and benefit comparisons is
normally in tavor of male edacation over fenale education (with the nevitable result of
maLimng across generations the very gender inequality that education progeams often
are designed w ameliorate).

Mandaiory schoolmg, if enforeed, has the effect of redacing the fegal opportunity
costs of chiid participation in schooting 1o zero. 1t does not aftect the real sacrifice (o
the family, of course, and that is why enforcement not pronouncement of compulsory
schooling is the keyv determinant to changing family beaavior,  While mandatory
participation laws or regulations may requize participation they do not, by themselves,
assure regabae attendance, retention, or motivation in leaming, A major problem in
many developmg nations s that compulsory cducation laws have been instituted prior
to the establishiment of @ school system that can benetit most students. The resalt can
be a disilhrsomment with education by some parents and children and an abandonment
of the school svstem for private and nonformal alicrnatives or even for a return o
traditional child or young adult forms of cmployment. For some sub-Saharan African
societios the failure of the educational system hus Peen coincident with the tailure ol
grneral cconomic developiient. Thas, the opportunits costs of cducation are lower
(because of fewer jobs toi ciuldren ind s oung adulisg s soime children may be canght
between the equally dismal alternatives of aoseemmye v mettecnve cducation and a labor
market which requires incrcasingly el edecational ceedentials for even the most
rudimentary of modern sector jobs.

While the costs of swdent participation are quite real o the parent and student they
often are 1gnored by the teacher in designing instructional conduct in the classroom
Viewing the student time as "free” moy lead the teacher o institute activities that make
poor use of student time, mcluding Jeaving students to wait for further instructions or
assignments. While sonie time off-task is inevitable, the danger in the teacher having
an unconceried attitude toward a proper utilization of student time is that ail students,
but especially the more advanced students who wie likely to complete assignments miore
quickly, may develop negative classroom attitudes and b.d work habits.
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As suggestd here, the dramatic difference in the <tadent versus teacher Hrdument as
1o the valae of student time is o0 e heart of my wy clissrocm problems. Teachers e
vested with the authority to use ot their own e and it of the students: i,
there may be excessive use of the fecture forme hevause 1hi - anpadch coonomizes on
teacher time even though it may be wasteful of mdividgunl student e tolaive fo e g
group, tworial, or self sindy aliematives, A ISR SR HITHY IS HNTCIC U T TN TERICTRR W
require that the ieached's choee of mstructivng! icchnolomy consder the cost o ali
mputs atd ot just il of tier own e and effor,

the complient of the student vis v the weeener olten e cohoed by eacher
COMPLUNES HouE parenis, Supervio :~:‘ amdadmnistatons, Many o hers may feed tha
the “mamagess” of the schools are mabinge man; rementdecisions as o there were asera
macimal Costoto uang eacher te. Thus, decisions are misde 1o change the
cdiitionad process by ancreastng the demands onteachers mther thar by supplyme the
wachicrs wath the complementay inputs necessany o neke e each e niore offective,
dhe wtionie et waicher responsibilitios can be increased wiiont altecomy the
noral schoed budeet winel s not the case i additional instroctional suppot
materials or cquipment are provided, What olten results, of coure, iy that the new
tesponsibishties are eithier itulfilied or exert areal "cost 1 wers ol general teacher
matvation and elort cand can lead o reduced retention of teachers and substantl
Concomant costs tor the raining of nevs weachers and the loss ot expertise). thven the
sakary of teachimy i most developing couniries, anythimg which inereases the burden 1o
teuchers of remaimng m then occupation will dive out ot eae ting those who have the
best oppertuntiies in other employment. While there 1s unhkely o be a pertect
correlaton between the ped: wwomical abiiny ol wachers und other joh opportunitics, the
correlation 1 assutied 1o be positive: the nnplicition 1s that there will alwavs be a
tendency o foe the bettor eachers first 1! the “cost” of being o teacher is increased
substantially,

Frnallv, mdividual school aldmimistratons often foel that central government
burcaucrats or pohticriaes may oot consider the iplications tor focal school costs i
the pronouncement of new progranis or policies, There 18 00 hore consistent pattern
of policy practice I education osver the Lust tw cnty years, in both developed and
devetoping nations, than for contral authonnes o devolve new re sponvibilities on the
focal school without i conconiant increase i the resources with which to nieet these
acw responsihiines. The toregoing is not a speaitic criicisim of atempts o ncrease
the Tevel of effort of cducational practition:rs: rather, was a general warning that a
fadlure o consider costs--in all their torms--may lead nor just o the failure of new
reforins but 1o the creation of counterproductive results.
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From this briet discassion it may be seen that there is policy mnsight 10 be gained
from the analysis of cost ssues even when effectiveness measures are not avattable, *
Whatever the comribunion of cost analyses alone, however, their real vatue lies with
their use in conjunction with the effectiveness measures discussed carlier in this report.
In the next secnon a histng and brict discussion will be presented Jeating with the
alternative indicators of educatonal ethiciency that mav be prodeced when one has both

cost and effectiveness dati
I, ALTERNATIVE FDUCATIONAL EFFFICIHENCY INDHICATORS

The Tollowing discussion ot etticiency iy appear almost anticlimactic given the
detailed discussions ob etfecnveness measures. As noted ahove, any valid effectiveness
macare, when combined with cost data, can be osed o mdicate the degee of eflicieney
with respect to thie resource measuied, However, i the discussion that follows the
cruphasis will be on these cHiectiveness measures--such as nunber ol students,
praduates, achievement. or cunmgs--that are most frequenty used o aedicate
cducational efherency.

The discussion will be oreanized aroutd the towr niodets of eificicney analysis
presented carbier: beactit/cont, cost-effectivencess, Teast-cost, aod cost-utifity. Within
cach category the disenssion will focus on eximples of the effectiveness measures
appropoate to the particular model s well as sonie further methodoiogical issues that
arize relative o the specitic model or s operationalizaion, The discussion s not
exhapstive and does notinclude ol the atorcinentioned elfectveness measures. As
was noteid i dise sy then in decnl, some measures sunply are o narrow o be
used wlone us agenerad etticreney indicator, Others sisapdy cannot be operationalized at a
reasonatle ievel ob objectvity and/or tor a reasonable data expense. Hoveever, the list of
indicators presented here aee important i themselves and as prototypes for other
indicators that may be developed it alternative and preferred measures of effectiveness
hecome avaulable, In swmmary, the mdicators discussed below are indicative ol the
major runge ol mdicators one s hikely 1o encounter e educational policy analysis in
cither asdeveloped or devetoping naton.

A, Benelit:Cost Analysis

In basiness sitvatinns the direct outputs of the production process have a financial
value fhased upon neket or soctal judgmenty that is stated o monetary terms, Thus,

Supporl from non-cconamists tor the important role of cost acalysis can he found

in Friend (1985), Canvnings (1986), and Postlethwaite (1987).
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the comparison of benefit/cost ratios for business alternatives is a common means ol
promoting rationality in the decision process. Whether the benefits and costs are lor a
single time period or occur over multiple time periods has no elfect on the validity of
the benefit/cost eriterion: it is equally suitabie tor cither consumption or investment
decisions,

Education and the educational production process are not directly analogous o the
situation in the business sector, The direct outputs of education, such as attainment
and achievement results, are not dircetly expressible in financial werms. To identify a
benefit of education in such terms requires shifting to the less direct outcomes such as
employment and carnings.  Employment effects themselves are interpretable in
financial terms only 1o the extent they affect the probabiliy of receiving different
patterns of Tuture carnings or of reducing obligntions for social support such as
unemployment and welfare transfer pavments. Also, the consumption aspects of
cducation are rarely constdered directly; more often, they are treated as a residual effect or
as an explanation for expenditures on educision i escess of what can be justiticd by the
investment criteri,

Beciuse cducation takes place over tume and ity results Capecially those related
carnings) oceur over an even more extended time, two special fonns of benetiy/euost
analysis have beer used in studying educational investments: the present value of
benefit/cost approach and the rate of return approach. Both models are based on net
benefit and cost relationships such as those shown in Figure Four, Parts A and B, In
Part A, there is i single net cost period followed by o period of varying net benefits.
This is analogous to the normal understanding of a period of education and training
(during which direct costs and opportunity costs are incurred) folowed by a period of
higher carnings, Part B indicates a patiern of recurrent net cost as weuld oceur if an
individual had to interrupt emplovment periodically for new or refresher training.

o is critical to understund that the diagrams represent net costs and benctits to the
individual for every single time period. Benefits from education may occur while the
person is stll in traiming and the person may have additicnal costs during the
cmployrient period to naintin the vishue of their education,

The concept of opportunity cost was raised in the original discussion of efficiency
and educational production. It training or education requires that an individual sacrifice
craployment or leisure time then the value ot this time is a "cost” of education. Most
commonly this is operationalized in terms of the foregone carnings of the individual--
the reduction in carnings as a result of the time spent as a trainee or student. Similarly,
the carnings benefits must be not total carnings but the increase in_earnings as a result

ol the education or training program.
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FIGURE FOUR
INCIDENCE OF NET BENEFITS OVER TIME

A. Single net-cost (investment) period
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Net Benefits
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B. Multiple net-cost (investment) periods
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The Anualysis of Indicators

The net benefit curves presented in Figure Four are Tor individuals and would be
relevant for individual decisions abouat educaton. (U one were analyzing social decizions
about educational investments additional factors weuld have o be considered since sonie
costs and benefits would not appear as a direct effect upon the individoal student or
trainee. For example, the amount of subsidy (ol tuition, housing, tood, ¢tc.) paid by
government or other social agencies to asaist the stdent/uamee should be added as a
cost factor 1o the amounts paid directly by the individuals; stimilarty, some authors
insist that the higher amount of taxes paid on higher mcomes by graduaies is @ benefit
to society and should be added 1o the netamounts recenved by the individual (Windham,
TOST, suggests that only the difterence beeween the educated person’s increased tax
payments and his or her increased use ot public services should be so considered),
Faternalities, both posinve and neganve, also must be mcluded o the analysis inorder
to factlitate the sociad decenons and oancrease their natonality

Given the datam Figure Poar cunderstandimg that 1 may be private o social, jor an
tndividual o for o groupy, 1t is posaible o calcuiate either a present value of
benclit/cost ratio or G rate of return statistie, The detuls of present value analysis can
be found moany uedergraduate finance test, The standard reference tor e of return
asalysis s Psacharopo dos” Retwns o Pducanion ¢19730 However much ane may
disagree with his apphation of the methodolopy (i lees, 19861, no beter treatment has
been provided of the "asic concepts o1 rate of et estinanon,

Both torms ol anaiysis depend on conrpanmy benehits and costs over tme, The
present value approach caleuliates the tme decountad vatue of benetits minus costs for
all the time periods i which benehits or costs cecur, The tormula used is:

i i
B[ - Oy
e Y ———
{ l - U )l
t=1
where; PV = the sum ot the present values of the nei benefis (Bt-C
By = benefits i each time perod
Cy = costsin each ume penod
n = numiber of tune periods 7
r = rate of discount.

For an cducational mvestment to be justiticd the present value of net benelits must not
be negative (if they are zero the mvestment leaves the investor's present condition
unchanged) and the present value muast be at least equal 1o that of alternative
investments.
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While the present value approach s local and obvious and his pedagogical mant
i training individuals mothe myestment conceptat has not heen the more popuolar
criterton. Rather, the rate of retum approach tor cducation has dominaied the economic
Hterature in the same manner that rate of retn has been the preferred cnternon in
business myvestment analyvsis. One would use the same formula as above but, ather
than using an externatly defined rage of discount unost commonty the cost ol borrowing
funds), one soives the equation o tind die amque e of imnterest tat will cause the
present value ot the sum of net benelits o equal zero. By delimtion, this s the same
rate of interest that sets the present value of benehits equal to the present vidue ol costs:
i thus establishes the rate of mierestat which the project will "break-cven.”

Phs approach satsties the cotenon of nonener. vy, since 1l the caleulated rate of
retarn exceeds the approprite external e dhe rde of borrowing, fon example), one can
be suie the present vilue ot net benelits s postive. However, the rate of return
approsch should be wearded i comparme mutually ovclusive altiernatives (torms of
cducation or educitiondw otk alternaives that canaot be pursued smultaneousivi, Ray
{1984 notes:

[y such comparsons, the project with the hiphest e of retun s not
necessardy the one with the ipher NPA and as therefore not necessarih
the best project. While avanant of the rate of return technigue can be used
teandicate the correct chosee msach cases, a0 useally cundersome and
prone o eror TPhe rate of et wechnigue 1s theretore not folly
sabistactony .
Afeymcaly explananon for the continued wae ol e of return analysis i spute of tus
methodological weahnoss iy e ot apparsns comple iy o noneconomists.

This debate asides the mvestment analysis cntena as indicators ol educational
cilicicncy will and should continue 1o be used. Those technicians who misuse such
analyses are no more culpable than are the administrators and others who have not made
the effort o master the concepts and thus are not able o mterpret the results of such
analyses tor themserves. As with b ~Feieney gnalvees the investment eriterion of
beneliteost o not the sole answer but can be o sitmhicant contributor to better
understanding and thus to better answers

The educational system, and the ceonomic environment m which ity operares, will
need better answers desperately i the next two decades. Tgnoring the effect of education
on carmings 1s foolish both protessionally and pohitcally tor policy analysts; fatling 10
improve the quality of the analysis of tins relatonship through proper use of benefit-
cost approaches would be equally foolish.
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TABLE ELEVEN

PUBLIC PRIMARY SCHOOLING IN BOTSWANA:
ESTIMATES OF UNIT COSTS AND CYCLE COSTS 1983/84

I. UNIT COSTS

Cost to Parents P IS

(uniforms & misc.)

Cost to Government
MOLE P 136
MLGIL 18
Local 20
Subtotal 174

Total Cost PIsY

I, CYCLE COSTS
Year Pupils per Standard*

One  Two  Three  Four  Five

One

Two

1,000
48

Three
Four
Five
Six

Seven

96Y
1,037
882
833
1,083

A. Costof an A or B pass = 214 years or P4,0415
B. Costof an AB,C pass = 10.3 years or P1,Y47

T Assumption of progression rates based on Ministry of Finance and Development
Planning projections for 1983 forward.

SOURCE.

TEES Project, Botswang Edycation and Human Resources Sector
Assessmient, 1984,
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Chapter 5

cven the best objective data wiil not eliminate tie need for subjective judgments by
decisionmakers. In the final instance, all educational decisions--from the individual
student-teacher interaction to the formulation of national policy--are cost-utility
decisions.

The researchers’ responsibility is to widen the efficiency definition to include more
outputs and outcomes and o impra- ¢ the accuracy, breadth, and timeliness with which
this daw is provided. The most dramatic example of what happens when rescarchers fail
to do this is the sad histery of educational innovation projects. Whether the innovation
is educational radio or television, programmed teaching or instructional materials, or
any other atiempt to affect traditional classroom practice, the myopic focus of the
rescarchers on achievement results alone has been a primary reason why dissemination
of these innovations has been so rare and so slow. Achicvement results are important,
but so arce costs, so are administrative changes, so are parent, teacher, and public
giiltudes. The undimensional definition of cducational effects has led the educational
innovations to be experimental successes (by their own narrow definitions) but
dissemination failures.

In some cases these failures are good things; administrators or others may have
recognized what the researchers did not: the innovative system would not have operated
cfficiently outside the "greenhouses” of the controlled innovative classrooms and
schools. Unfortunately, many of the "failed” innovations would have been of
substantial benefit to many children and, eventually, to the larger society. In these
cases, the failure of the researchers becomes a failure for the educational sysiem and for
the society.

The culpability of the rescarchers hies in their unwillingness 1o identify the
appropriate cfficiency indicators before the researchers begin their work. Instead of
assigning an cfficiency indicator the rescarchers feel is important (and often selected
because of its relative case of measurement), the rescarchers should have engaged in
identifying the critical stakeholders and eliciting from them the appropriate measures of
cfficiency. Not all of these will be casily operationalized and, for some, the cost-
cffectivencss of their collection will not justify including the efficiency standard in the
rescarch. But identifying the multiple indicators that stakeholders feel are important
will improve the relevance of the quantitative results and alert the rescarchers (o the data
gaps in the policy relevance of their work. Knowledge of the latter can help researchers
prepare the presentation of their resuits in a manner such that all stakeholders will
understand better why certain outcome: or outputs important to them are not part of the
rescarch results,

Il the above discourse sounds uncomlortably close to a description of needs
assessments or marketing surveys, that should not be surprising. The concept of
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"social marketing” that has had such a salutary impact in health and agriculture
dissemination activities has not yet been atilized effectively by educationalists. Social
marketing has two main initial functions: to identify the wants and needs of the subject
population and o promote new or altered detinitions of ndividual wants. Applied o
efficiency analysis, the first tuncoon is fulfilled by identifying the outpuis and
outcomes the various stakcholders o education believe are important. The second
function is more proactive i that one attempts o introduce new output/outeome goals
or 10 alter existing ones,

For exomple, parents may desire cconomic success tor thewr eld but not understand
why mathematics skills are a relevant indicator; the researcher ¢um social marketer for
efficiency analysis can altempt o show parents how certain educational skills can
promote the goal the parerts already have (thas altering the parents” understanding of
effectiveness or efficiency anaiysis based on mathematies achievement)  In another
case, teachers or administrators may not see cost containment as an issae relevant for
them. By convincing them of the alternative uses of time and resources in the
classroom and of the dire consequences that will follow from the exhaustion of national
fiscal capacity, a new standard of effiviency meorporauag cost considerations may be
aceepted by these stakeholders.,

The discussion of etficiency indicators completes the review ol tie application ol
the eronontic concepts of production and utility to cducation. Before proceeding to the
summary discussion and the presentation ol recommendations for research and policy,
the next section will present a discussion of the role of ¢tficiency analysis in the
creation and maintenance of educational managcment information systems. Thig
discussion is included here becanse of the tipodtance of institutionalizing efhiciency
analysis within the normal workings of the education system. To date, efficiency
analysis has been an ad hoe occurrence in the management of educational institutions
and systems: since the major impact of efficiency anaiysis can best be realized fron the
cumulative mmpact of its recurrent use, the presert sitaation is one that, if maintained,
will continue to Himit the value of efficiency analysis and retard the efficiency of
cducational operations.



CHAPTER SIX

EFFICIENCY ANALYSIS AND EDUCATIONAL MANAGEMENT
INFORMATION SYSTEMS*

The relationship of cfficiency analysis to the creation and use of an educational
management information system (EMIS) often has been misunderstood.  Efficiency
analysis is not a means of psing the EMIS, it should be the means of designing the
EMIS. Efficiency analysis docs not say jus. what can be done with data but, more
importantly, establishes criteria for determining what data should be collected. This
latter contribution is especiatly important in that the present EMIS operations in most
developing nations suggest that radition and case of collection often are primary criteria
used in the identification of data for collection.

Why should efficiency, rather than quality or equity, be the organizing principle for
an EMIS system? Quite simply the efficiency concept incorporates the mest inclusive
set of eriteria one could have for assessment or evaluation of an educational system or
of its components. The cfficiency concept is inclusive of concerns for quality or
cquity, whether these latter concepts are defined in terms of inputs, processes, outputs,
or outcomes. In addition, by giving cqual place in the analysis to both costs and
elfects, the efficiency concept is more responsive 1o economic realities and more
responsible in terins of recognizing the legitimacy of other social and individual uses of
resources.  Finally, as was suggested in the efficiency chapter, there is a direct link
between understanding how to use cfficiency daty and conceptualizing the design of an
EMIS in terms of muliiple indicators and multiple stakeholders.

Because management information systems (MIS) have been deveivped primarily by
non-cconomists, there has not been the emphasis on a central organizing principle for
the systems that one might have expected given that MIS originated in the systems
analysis work of Simon (1977). Simon's basic structure of systems analysis parallels
that of cfficiency analysis in that one begins with probiem definition and proceeds
through establishment of criteria to the proposal and evaluation of alternative solutions
10 the selection of an "optimal” choice. This is exactly the ccenomic model of choice

The discussion presented in this section has benefited from he review of the
EMIS-related literature in the IEES Project's Issucs and Opportunities [or
Encrgizing Educational _Systems (1987). Some of the current presentation is
directly traccable to that excellent summary prepared primarily by Jerry Messec of
Florida State University.
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and was adapted by-- rather than originating with--Simon from classical as well as neo-
classical economic literature. Efficiency analysis is, in fact, an application of systems
analysis where one secks 1o optimize the interaction of costs and effecis within
constraimts on available resources inglyding information.

Information as a scarce resource and as o resource subject to cost-effectiveness
considerations has been @ major contribution of the work of Simon and of his followery
in the MIS and EMIS helds. Paratlcling the deveiopments in information system
concepts in the last thirty years has been an even more dramatic development in the
cquipment (hardware) by which information can he processed. Krocher and Watson
(1984) note the dangers inherent in the fascination of planners with the high-
technology hardware of MIS (as opposed to the poor quality of data sources and
decision-criteria which have not kept pace with the developraents in MIS equipmeni).
In stressing what a management mformation system does rather than how it does it,
MIS reformers are atiempting o rebalance the mformation tield in line with concerns
expressed here about efficiency data and their use.

The simultancous development of computers wand their heightened soplustication)
has led 1o a common contusion that MIS is 2 computer systen Ia fact, MIS have
existed ever since the first systematic coflection of data and such systematic collection
can be traced to the carliest records of civilization, The improvement of MIS requires
two major changes: (1) the ability to idently dat aceds of users and cost-efiective
means for the collection of this data at a level of acceptable quality, and (2) more timely
and detadled presentation of data in a form readily interpretable by the users. Computers
have helped in the first instance by facilitating certain torms of collection and, more
importantly, by reducing some forms of transcription and aggregation errors common
to pre-computer systems. In the sccond instance, computers have certainly reduced
processing time for large dat sets and have allowed much greater letal in the
presentation of results,

Given the significant contribution of compurers, there are still two important steps
fefuif a sophisticated and responsive MIS or IIMIS gperanon e te be extablished: (1)
the formulation of better critena for data collection and articulation and (2) better
training for data users so they can make use of te data that will become available in
greater quantity and detail. These steps cannot he achieved through a further emphasis
on hardware development. Both require a new emphasis i terms of the methodological
approiach taken to the role of information in dechsionmaking. Again, the conclusion of
this report is that efficiency analysis and its subsumed body of concepts provide the
best organizing principles both for the establishment of data criteria and the training of
data users.
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Efficiency Analysis and EMIS

I. DATA CRITERIA

The critical sk in designing an EMIS is the definition of information needs. Thus
can he done i one of three main ways, First, information can be colfected because it
has "always™ been collected and/or because 1 is refatively easy o collect (the emphasis
on carollment data versus achievement dati s explainable in this way). Second, one can
conduct a "felt-need” analysis of major decistonmakers in which one asks them to
articulate the types of informenon they require and o assign priorities among the
informatton types. Third, one can hnpose on the svstem a set of eritena based on
theory and experience but relaed more 9 what the MIS professional teeis is needed
rather than what the end-user or decisionmaker teels v needed. The proposed use of
cfficiency analysis as an organizing principle for an EMIS will inselve the integration
ol both the second and third ways of idennfyimy dia needs,

The use of
example is that the dedmonmakens may ot be able o explan i adequate detl the
type of wmformiaton they require. Many organizations tail 10 express clear
decisionmaky critena or, even it they oxpress thom, do ot apply them
sigmificant proporton of their cperations,

Sateltneeds appmach alone can encounter a vancety of problems. One

Matthies and Matthies (1977 deseribe the possible frustravion thar may be
encountered by information speciatists who mierview ornagers noan attempt to cheit
decisionmaking details: "Frustrated MIS designers niay accuse managers ol not
adequately enderstanding their work, while frustratea manayers may areee that the
designer is not ablc o comprehiend their orgamization.”  The wosion between
information designers and users lies i the fact that the designers seek w simplity the
decision process into its objecnve and measurable components while users operzte in a
more complex environmient where information wwe s influenced both by organizaiional
structures and burcaucratic practices and by cloudy critena tor suceess and o partial and
uncertun finkage between decisions and decision eliects,

This situation parallels that discussed carbier between the use of objective daia to
establish a framework tor the subjective cost-utility judgments of decisionmakers. The
protlem for many information users s their fcar that more and betier objective data will
make 1t increasingly ditficult o rotionalize (im the non-perjorative sense) their
inevitably subjective decisions. The problem s aggravated by those information
designers whose hubns extends o the point that they resent--and attempt o prevent--
any intervention of subjectivity in their information system. Such individuals seek to
establish mechanistic processes bused on quantitative data and fixed. objective criteria;
while some technical and engineering apphcations of MIS may justify such an
approach, 1t s totally inappropriate tor a social activity such as education.  In fact, the
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CHAPTER SEVEN

SUMMARY AND PROPOSALS

1. SUMMARY

For a varicty of cultural and political reasons inost education and training programs
have been organized as public or private non-profit activities. The goals of these
activitics arc rarcly clearly specified, if cven defined, and, in any case, may be expected
to vary depending upon the interests of the multiple stakeholders in the human resource
development enterprise.  Morcover, there remains a limited understanding of the
objcciive functional relationships that exist within and among the four stages of
cducational production -- inputs, process, outputs, and outcomes.

The result of the imprecision in the knowledge of goals and the inadequacy of the
understanding of the individual educational variables and their compound relationships
is to make management of education an exceedingly difficult task for the student and
parent, for the institutional administrator, and for the public planner or policymaker.
Because most educational decisionmaking is conducted in a context of diffuse and
uncertain incentives, educational management has been characterized by a lack of
conscnsus as to goals and standards. All educational managers operate in an
cnvironment that subjects them to short-term political and social pressures that may
compromise their attempts to achieve long-lerm resource ulilization, socialization, and
human capital development goals. The current problem in education, in both developed
and developing nations, is not just the present state of systemic ineffectiveness in the
accomplishment of goals and the common inefficiency in the use of public and private
resources, The greatest source of concern should be that there are so few current
incentives that will encourage managers and users of education o improve the system
and its individual institutions.

The concern over this issuc is great for two reasons. First, education and human
resource activitics are, next to police and defense operations, the single largest category
of public cxpenditure in most countrics and an increasingly important part of private
expenditure in many countrics. The current size of the expenditure on education will be
under great pressure in the remainder of this century both from population increases and
demands for more and better trained workers. The extent of the social demand cffect is
indicated by statistics such as those from Africa that projcct that, in the next two
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decades, 110 million new students will have to be absorbed by educational systems that
already have been overextended by the S0 million new students of the Tast two decades, *

The second source of concern relates o the potential ctfect of continued
educatonal incfficicncy on the operation of the economics and societies in the
developing world. Much of the cconomic, social, and political progress ol the last
quarter-century ¢xists on an extremely fragile base. More than any other social
mstitution, education will determine whether that base is reinforeed or eroded.,
Improvements in the quality and the equality of educational opportunities in the
developing world can be assured only by clticicney enliancement activities.

Every human resource svstem has three financing alternatives when faced with
mcreasing social and economic demand (Windham, 1986). These are: (1) 1o obtain new
ievels and sources of funds: (2) 1o aceept poorer uality and/or reduced access; and (3 10
merease the efliciency with which cxisting and future resources are used. The first
alternative will not be available in many countries and aimost all developing nations
will Tind the increase i resources over the next quarter-century o he less than
commensurate with the demands placed on the edncutional system. The second
alternmative is explicitly unaceeptable bt mnphicitly utilized by an mcreasing munber of
nations who are politically pressured 1o allow social demand for education to expand
beyond the devel where guality of instruction can be maintained or cquality e access
promoted further.

I the first alternative s anevalable and the second should be unaceeptable, then
efficiency enhancement activities cease 1o be sinply a means of controlling costs and
become insicad the central organizing operations for the planning, delivery, and
evaluation of education and training programs. Ouly by empliasizing more efticient use
of present and future resources (lnancial and human) can educational SYsSIems provide
more and/or better opportunities for personal and social imiprovement. A delay in
implementing ctficiency reforms will not simply increase vhe problem, it will reduge
significantly the probability that the problem can be solved  The risk is not just that
funds will be wasted or that government budgets will be strained: a failure of the
cducation system that is concomitant with the current high fevel of social and cconomic

¥ Durygki (1978) notes that: "To foree the pace of educational development leads 1o
one absolute certainty. Studards of scholastic attainment begin to fall and continue
in a downward trend until, paradoxically, education for all becomes education for

none.,
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aspirations of parents and children can lead only to economic disfunction and social
distress. These dire warnings are not the products of the generic pessimisni of the
cconomist's "dismal science;” rather, they are a simple extension of phenomena that
alrcady may be perceived in the large majority of developing nations in Asia, Alrica,
and Latin America,

Also, it should be stressed that it will not be appropriate for the developing nations
1o await models and examples from th » developed nations before beginning efficiency
reforms. The wealthier a nation, the more toolish and wasteful it can afford to be. The
inefficiencies in education in developed nations are more politically tolerable because
these nations both have more financial resources (current and projected) with which to
disguise their inelticiency and lower social demand pressures (because ol slower
population growth) that would expose the mefficiencies.

Developng nations will have o establish the examgles of efficiency enhancement
that eventually will be copiced by the developed nations. This makes the marketing of
clficiency proposals more difficult since developing nations are more accustomed to
importing rather than exporting social experiments. Also, the developing nations have
a legitimate basis in their historical experiences for distrusting attenipts by developed
nations 1o test reforms in the developing world that they are not wuling to test in their
own sccieties, These barriers to efficiency enhancement are real but must be overeone,
Most ditficult, these barriers must be overcome before the educational situation
deteriorates beyond what even efficiency reform can do to salvage it

The major purpose of thiv monoyraph has been to provide a context within which
debate, planning, and monitoring of efficiency reforms can ke place. In addition 10
introducing the economic terms and concepts related to educationad production and
efficiency, an atiempt has been made to discuss ihe state of policy analysis concerning
many of the variables, measures, and standards presented.  As noted in the original
introduction, this presentation has attempted to balance the apparent precision of
ceonomic theory with the complexity on:d uncertainty of administrative practice. While
the result may involve a sacritice of both some of the more refined aspects of ccononic
theory and the details of daily educational adminisuration, some individuals sull may
question the need for the degree of hoth absteactness and complexity that remain, The
simple fact is that the major barrier 1o efficiency analysis does not lic in mastering the
supportive economic concepts, These coneepts -- and the derived terms and models -- are
gencrally logical and easy to master; anyone not willing 1o make the ctfort to master
them deserves to be disqualified from a major decisionmaking position in education,

However, the true complexity of elficiency analysis originates in the nature of

cducation itself; specilically, the varicty of types and levels, the extraordinary
variability among determinants and effects, and the requirements for subjective
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Judgment conducted within a context «f multiple staxcholders with differing and, at
times, mutually exclusive porls and values, The presentation here has been designed to
clarify the use of the ceonomists’ corcepts, terms, and models and explam the
inherent complexity of sducational decisionmuking and the appropriaieness of
subjective judgments, Fducatonal decisionmakers cannoi avoid responsibility for the
judgments they make concerning cducational cosis ana 2flects; however, by usimg the
eliciencey ols presented here they can mininize the aritrariness of their decisions and
assure themselves ot bemg able o nrovide a clear, if nltimately subjective ationale for
the decrsions that have been made

The discussion of the research ierature has been desigued o characterize what
cducational rescarchers beliewve they know abeat educaiong production and efficiency.
The eriticisms presented of this reseasch have hud the purpose of emphasizang the more
“efficient” alicrnatives for research desipned 1o promote efficicncy enhancement in
cducation. Eficieney reseanh must be planned and judized by the same standards of cost
contnment or etiect i aton that the researchers apply o the educational systen
itself,

In summary | the et Y concept has been asserted 10 be s ouseiul metaphor for
educational analysis cven thoupl educational actvines isve few characteristics that are
analogous to the techmical production systeis th engmally gave nise w efficiency
concepts. Applicd o education, the et ey metaphor cannot be used o create i self-
regaidanng, sclf-sustamimg sed ol controls amilar 1o those of classical competitive
ceonemic markets. o education, in both (e pubhic and private sector, ¢fficiency
analysis musi be mcorporated as a device for Burcaucratic or individual decisionmaking,
In both the burcancratie and individual case, there are three requirements for effective
decisionmaking: (1) training in decistonmaking logic generally and in efficiency
analysesspecitically; (21 miproved nformation on cducational costs and effects; and (3)
the promotion of sets of incentives that cncourage the use of both better
decisionmaking skills and the rmproved mlormation,

For mdividual decisionmaking the incentives already exist in terms ol the
mdividual’s selt interest, These incentives will be mercased as more countries choose
orare forced 1o implement more user-financing of cducation. Improved burcaucrang
meentives are more ditficult o penerite or promote. However, as the financial and
human resource problems of nations merease with ume and senior policyniakers
themselves become more sensitive 1o the Issues of etficiency, the burcaucratic
incentives for the use of beyer decistonmaking skills and tmproved educational
informatien should be realized.

As this discussion has stre sed. the current mterest in efficiency issues will not
prove to be 2 transient phenomenon in educational planning and management.
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Although the efficiency concepts have sometimes been misapplicd and resistance 1o
them -- for the wrong reasons -- contnues, the efficiency approach to education offers
the most inclusive and articulate means ot designing and evaluating plans, operations,
and proposed reforms of education at both the svstem and the institutional level.
Economists and financial analysts will have no heense to impose their opinions on
curriculum speciadists. trainers, teachers, or administrators but all of these individuals
should be under increased responsibility o present justitications for their activities
within the framework of probable costs and effects. Such analysis must shift fom an
A hey condition to a prerequisite for consideration or continuation of an educiational
activity. - A cooperative and supportive relationship should develop between the
clliciency specialist and the cducational professionals with residuat differences more a
matter of variant conclusions tan ol disparate assumptions,

It has been asserted here that the cthiciency prnciples are a singalarly appropriate
means for organizing the rainmyg ol decrsonmabers and the design and operation of
cducational manageinent information systeins, Tins was done in full recognition of the
limits on the proper defimtion and measurement of many of the etticiency COnCepts in
terms of educanon vanables. Also, it has been stated here thar die more relined and
concertually appropriate an educational ettizeney vartabic becotues, the more dithicult
the variable will be to operationalize and o mterpret Ve conclusion reached 1 tha
efficiency analysis is 4 cumualative process that can provade some immediare answers
but has irs greatest valae in providimg better Jong erm answers o cihicieney
mformution evolves. Supporting this point s the equally importans asserton that
educational ethiciency anahysis must be based on multiple mdicators, Muhiple
indicators ot etficiency allow tor aninternal check ol quality and mnterpretability and a
the same time are responsive o the varying persoectives of multiple stakeholders in the
cducatonal process,

The efticiency approach will require achange ia how educational decisionmakers are
trained and how educational data are collected and wied. While tradition and case of
collection will always be legitimate considerations, educational management
information systems must be reoriented more away from the interest of data collectors
and to the needs ot data userss The principles of efficiency analysis, as discussed here,
can help assure that this happens,

The preceding is presented as backyround for three major proposals for the
restructaring of educational management and decisionmaking,  The proposals that
follow arc not revolutionary but they are designed 1o aceelerate the evolutionary process
engendered by the current fiscal and human resouree problems faced by so many
countries.
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Chapter 7

1. PROPOSAILS

The research, trmning, and operational alternatives for advancing the role of
cthiciency analysis i educational management have been summarized as three major
proposals:

Lo Trammyg and operadmy of begmmmy middle-level and senior educational
decisionmakers i decision-making principles and i the necessity tor and the
means of operstionadizaton of elhciendy analssis m educational managenent;

2o BEstablnshment and monitorimge of ctlectiveness and cliicrency benchmarks
within cducational instintions and - e and

30 Development and ninvienance of an educational manapcment mformaiion
systen based onthe pringipals ol etlicieney anady sis,

While detal in these proposals waill depend upon the necds and resources of 4 specihie
national conteat, the discussion here wil' soess the penene tramewerk for each of the
three proposals. Also. the relanonship among the thiee proposads will be emphasized.
The mplementation ol a single pre 'w.x.ll or any pair of proposals will not have a
proportional mipact oninproving cducational management. The proposals are designed
(o be constdered and mitated woecther,

The ssue of the prpning and wpersdng ol eduatona Jeyisionnakers was raised
carlicr within the context ot the wdnnmistrative capacity discussion. While individual
decisionmaking pracuices of students, parents, and commutity members i education are
of cqual impartance, the greatan teasidiliny for ceform bes in deahmg with admnistrators
of the educational burcancracy. T most countites these ndividuals control finncing
and personne’ decisions and have a siemificant corintrimng or tacditatung effect on
curricalum and classtoon practice,

As mentioned carlier, thes truning should incorporate both the general principles of
mproved decisionmaking and the speaific concepts ol efficiency analysis applicd to
education. The rairiny program should be organized around four niajor sets of
activities,

First, pre-service traming for all educational personnel should melude an
introduction (o basic efficiency concepts and a justification for their centeal role in
educational decisionmaking. This pre-service training would create a common basis for
discussicn of efficiency issues among teachers and between teachers and administrators.
Second, alt sctool and institution or program administrators should receive more
advaiiced training in efficiency analysis as a prerequisite or a concomitant requirement 1o
their assuming new administrative responsibilitics.
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Chapter 7

TABLE TWELVE

LEVELS OF DEVELOPMENT FOR SYSTEM OF
EFFICIENCY-BASED BENCHMARKS

LEVEL ONE

. Student Data
- Enrollment by school
- Gender ratos
- Progression rates (aggregate only)
2. Teacher Data
- Distribution by qualilications
- Distribution hy location
- Student-"Teacker ratios
3. Curricelum/Educational Materials
- Testbook availability
- Regional and size-of-place distribution
4. Facilities/Cquipment
- Number of "complete” schools
- Students per school
- Students per class
5. Attainment/Achicvement
- National examination puss rates
- Promotion ratex
6. Outcomes
- Nodata
7. Costs
- Teacher salaries by qualilications
- Aggregate budget data
- Cost per student by level of education

LEVEL TWO (All Level One data plus the following)

1. Student Data

- Gender data cress-tabulated with size-of-place
and region

- Ethnic distributions
- Detail by feveland type of program
- Scparate repetition and attrition rates
- Age distributions

2, Administrator and Teacher Data
- Qualifications distribution including specializations

{continued on next page)

158



Summary and Proposals

(Table Twelve continued)
- Age and experience
- Distribution by location
- Students per administrator
- Tumover rates and ncidence
- Absenteeism
3. Curriculum/Edacational NMatenals
- Texthbook avaitability and unlization
- Avatlability of support materials
- States of curriculiuny development and dissemination
4, Focilities/Equipnmeny
- Factlives uthzation by fevel and type of program
- Equipment avadability
- Distribution of special use aciliies
S, Attainmieny Achievenent
- Exanunanon scores and pass rates cross-tabubated wiih
student and school characteristics
- Attunment distributions by stadent and school
chiaracteristivs
- Promotion rates by stadent and school characterisiics
6. Outcomes
- Barmings data from peblic complovment
- Employment data tzparceater by level of education
- Tracer studies of secondary school and higher education
praduates
7. Costs
- Ingredicns approach cost calcubated for cach tevel
type of program
- Unitand cycle costs tor all programs

LEVEL THREE (All Level One and Two data plus the following)
1. Student Data
- Subject or course spectatizations
- Attitudimal and behavioral measures
- Time utilizauon
2. Administrator and Teacher Data
- Time utihization
- Training needs
- Interaction with community
Job satisfaction

(continued on next page)
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(Table Twelve continued)
3. Curriculum/Educational Materials
- Knowledge of curriculum by administrators and teachers
- Users' evaluations of curnculum and materials
- Evaluztion of alternative instructional technologies
4. Facilitics/Equipment
- Equipment utilization
- Needs analysis
- Maintenance and replacement projections
5. Auainment/Achicvement
- Determinants of educational outputs
- Determinants of inequalities
- Analysis of high- and Jow-achieving schools
6. Outcomes
- Net present value estimates by level and type of
education
- Studies of graduate attitudes and behaviors
- Job search rates by level and type of graduate
7. Costs
- Detailed cost analyses of nxjor programs and
alternative technologies
- Cost projections by levei and typ: of education
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information on input quahiy or on sutput and outceme effectiveness, this condition can
give rise to serious efficiency misinterpretations. The goal of the data benchmark
system should be to emphasize a balanced deveropment acress the seven data citegories
s that comparability o detul, coverape, and accuracy promote miproved
interpretability for policy purpases of the ol data systenm

Data detar! abo miay be espected o vary by tevel and ype of education or training,
Because of the ancreased fevel of operating expenses, cae niay expect a greater
avarlebility of cost detd to emerpe i the fepher education and vecauonal training
subsectors, Becaise ol the pohincal and sociad importance of concerns with basic
cducationa opporiuaily, measures of gender, ethie, siee of place, and regtonal equity
mnccess and retention may be collected i greater decad ac the preprimary and primary
cducational levels, However, even these patterns of data detatd by fevel and type off
cducauon will vary from couniry to countiy,

The tmny o the berchiak svstem dlustiated i Table Twelve also nimy be
expected o vary according o resouice avanatslity, Benctunark daia wall depend most
heavily on the smual cducabontd census, Special date cottections will comende with
the med-torm nd ntec-term 1 ational phimiag oveles. Inaddinon o these major
activities, the benchmark systeer van gam <aopplemeniary detal trom specal stadies
conducted by government ar or donor personticl i part of preject planming and
cvaluation actreattes, s the canlier discussion of educational process measures
ustrated, the imtroducton oF reciirrent "special studies”™ on education gnvelving both
observational and Tonginudinal stedeesy a0 can be o tactor L enriching data detand
avatlable for educational decisionmah ers,

The level of developrment of the henchiourk systens should delermine the nature of
the alorementioned decisiomnuker trasing programs. However, the relationship
between data devetvepment and traming should be such that the iraming anucipates the
increuses i futare daati sophistication, An extra benclit of raining that assumes or
anticipates mmproved dut s that o will give rise 1o a demand tor sach data by
facilitating s eventual use,

The creation and developiient of an etticiency benchmark system have an enormous
potenual for ancreasng the sophastication and professionadism of educational
decisionmaking processes m developing mations, However, host country personnel are
Hkely to renan skepues! about the benetits of efficieney benchmigks until they see
donor projects apphving such benchmarks 1o themselves, Tois a maiter of special
concern when governnmieni and doner projects that proselyte elficiency enhancement
operate without clear stundards for thew own etfzctiveness or cost amnd etlectiveness
benchmarks tor their own operations.
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The tinal proposal derived from this discussion of efficiency analysis is o advocate
creauon of an elticieney- based educationgl manggement information system. The major
types of data to be included in such an EMIS are indicated in Table Thirteen, The data
types are organtzed in terms of the four parts of the educational preduction process,
The development of the efficiency-based EMIS will paratlel the three levels discussed
above for the efficiency benchmarks, Onee agann, the state of data development at any
point i time for a given nation will be a function of the financial sod human FESOUrEes
devoted o the EMIS. I uin, the amount and quality of these resources wili be a
function of the policy importance assiyned 1o the jomnt efhiciency tasks of cost
contatment and effectiveness nxinnsation by politicians and by senior policymakers
i the education and human resouree sector,

The eificiency-based EAUS can only be properly mnderstood withm the structure of
decisionmakimg that i comrion 1o the public and privite cducation sectors. This
decisionmiaking process tins Tive main stages. First s the aralysis or the current status
of existing policies and praciices. Second s the specification of current plans. Third is
the wdentiticetion of currently unniet needs and of cmerging problems. Fourth is the
draliing of proposals tor new policies, practices., of plans. St is the derivation of the
required changes m onzizanonal structures and meentives and in the quantity and
quality of resonrces. The Jast s hasically an analysis of the financial consequences of
the proposed madification i policies or practices or of the implementation of newly
planned educational ininatives,

The EMIS o be elficent itedt, muse be able 1o provide decisionmakers with the
data, information, and even analysis that s required during cach of these five stages. To
fultedl this responsibility, seven steps wili need 10 be followed in cvolving from the
existing data system 1o a fullv operational, clicieney-based FMIS. These steps are the
following:

Lo Assess current dat collection and assimitation activitios in terias of their
coverage relative teousers” expressed needs and EMIS specialists’
recommendations and the adequacy of current levels of da quality (accuracy,
tineliness, and imerprotabilinyd given present and projected ises of the data;

to

Identty prionty necds tor new data by comparing projected requirement: for data
with current siatus wnd planned changes;

3. Conduct i cost anaivaes of new data ingredients with an emphasis on marginal
costs of diffenng data amounts, types, and quality;

4. After using the foregomg o justity supplemental budget requests, analy ze how
the budget for ihe EMIS should be allocated:
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TABLE THIRTEEN

SUMMARY OF INDICATORS FOR AN
EFFICIENCY-BASED EMIS SYSTEM

INPUTS
A. Teacher Characteristics
- Formal educational atainment
- Teacher training attainment
- Age/experience
- Attrition/turmover
- Subject specialization
- Ethnicity/nationality
- Subject masiery
- Verbal ability
- Altitudes
- Availability measures
B. Facilitics
- School size
- Classroom size
- Stadents per school
- Students per class
- Classrooms per school
- Classes per classroom
- Availability of special-use facilitics
- Ultilization of special-usc facilities
- Condition of facilitics
C. Equipment
- Availability
- Utilization
- Condition
D. Curriculum/Educational Materials
- Availability of textbook and support materials
- Utilization of textbook and support materials
- Artculation of curriculum
- Dissemination of curriculum
E. Admuzistrative Capacity
- Educational attainment
- Administrative training
- Agce/experience
- Organizaticnal context and incentives
(continued on next page)
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(Table Thirteen continued)

Il.

I1I.
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PROCESS
A. Administrative Behavior
- Frequency, extent and purpose of external
administrative visits
- Frequency, extent, and purposc of internal
administrative visits
- Nature, frequency, and result of contact with community
B. Teacher Time Allocations
- Administrative tasks
- Instructional tasks
1. Preparation
2. Instruction
3. Review
4. Remediation
- Monitoring and cvaluation
C. Student Time Allocations
- Time on-task
1. Interaction with teacher
2. Intcraction with peers
3. Interaction with matcrials and equipment
- Timg off-tagk
OUTPUTS
A. Attainment
- Progression rates
- Attrition rates
- Repetition rates
B. Achicvement
- Examination results
1. Absolute lcvels
2. Averages
3. Scores relative to other groups
4. Mastery lcvels
5. Achicvement gains
6. Eficct sizes
- School grade.
- Attitudes and behaviors (to be specified and measured for
cach form)
C. Equity Effects
- Range
(continued on next page)



Summary and Proposals

(Table Thirteen continued)

- Quartile deviation

- Mean deviation

- Standard deviation

- Distribution among criterion levels
Lorenz curves

- Gini cocfTicicnts

- Group differences

1V, OUTCOMES
A. Admission to further study
B. Achicvement in further study
C. Employment
- Initial occupational choice
- Lifetime occupational choice
- Aggregate cmployment rates
1. Level
2. Rate and direction of change
- Job search periods

1. Extent
2. Results
D. Earnings
- Initial

- Lifetime probabilities
- Hedonic and cqualizing cffects
E. Attitudes and Behaviors
- Social responsibility
- Social views and opinions
- Political orientation
- Consumer behavior
F. Externalitics
- Increased social mobility and social inclusion
- Change in distibution of carnings and income
Changcs in personal values
Improved political participation
- Reduced unemployment
Improved mix of manpower skills
Enhanced productivity of physical capital
Increased quantity and quality of reseucch
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5. Do annual foilow-up analysis of actual data use and identify parts of the EMIS
that are underutilized and develop appropriate remedial systems (cncouraging
more use of the data by social marketing, reducing frequency or extensiveness of
data collection, or considering termination of data collection):

6. Develop and implement a means for promoting incorporation of speciai studies,
recurrent analyses, and products of preject or program assessments and
evaluations into the EMIS structure; and

7. Develop and implement a dissemination plan for the full EMIS that will include
the aspects of promoting imyp oved training for educational decisionmakers and
estabiishing efficiency-based benchmarks for all mujor educational projects or
programs.

Once initiated, this sevan step evele should become a recerrent process with
cngoing considerations of the cost versus effectiveness o4 alternative data forms, data
quality, report formats, analytical approaches, and dissemination strategies.  The
maintenance and improvement of the EMIS requires a proactive stince on the part of
the EMIS professional statt und adninistazors,

The status of EMIS development will be the ultimate determinant of the detailed
nature of the two other proposals made here tor decisionmuker training and
establishment of efticiency-based benchmarks. Neither of the other proposals will be
any more successful than the EMIS system permits and encourages it 1o be. [t was
asserted earlier that for full effectiveness these three proposals must be considered as
aspects ot a single strategy. At the heart of this strategy, however, is the assumed
availubility of cfficiency data. Thus the EMIS proposal can be fully justified only if
both the training and benchmark proposals are implemented concomitantly; however, iff
a choice must be made or a priority assigned, the emphasis must be on design,
implementation, and proper management of an efficiency-based EMIS.

For donors, these three proposals are congruent with three major strategies currently
pursued in the education and human resource sector. These are the support for cost
containment, the facilitation of widened financial responsibility and greater individual
decisionmaking, and the promotion of burcaucratic decentralization of responsibility and
authority.  The efficiency enhancement proposals presented here are convergent or
directly complementary to cach of these and the increased efficieney of the education and
training activities of the nation will be systematically supportive of the goals of these
donor strategics. More important, the efficicncy enhancement approach will allow
individual nations wider alternatives for what can be done for and by their citizens both
within and outside of the education sector,
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In the poorest countries the efficiency approach will help stave off the most dire
consequences of fiscal constraints and accelerating social demand.  In the more
advantaged nations the efficiency approach car mean the dilference between a
degeneration to educational inadequacy and a progression to educational significance in
affecting social and individual development. The ultimate product of ali efticiency
reforms will B¢ judged finally by what happens in the classroom and in the individual
student's success or frustration in learning.  The purpose of the macro-oricnted
proposals here for training, benchmarks, and an EMIS based on effiviency analysis is to
promote lone-term, mcro-cducatonal miprovements at the level of the school and
classroom. "The ulumate goal is 6 assure efticient classrooms--clussrooms efficient in
providing cognitive and noncogmtive learning opportunitics in an cquitable manner.

By promoting the better use of existing resources and improved plans for procuring
and utthizmg future resources, education can be tanstormed from a teacher employment
and student containment system to the human ve-ource development system that both
the producers and asers of the system want 1t e be. Without efficiency standards
cducational programs have no clear mcentives to promote their suceess. The proper use
ot ett crency standards o edocatonal management wiil promote improved
accountability of admimistrators and more eftective utilization of all resources, By
avordmg mechanistic and psendo-objective approaches and by acceptimg the proper role
for subjective judgment 1 cducatonal decisionmaking and debate, cfficiency
enhancement ultunately will Tead o the crumcement of Lite chances for individual
students, of greater professional satisto wmong teachers and adnnnistrators, and of
expanded social and cconomie develeptont opportumtios Tor the nation,

The peed now s o proceed with the debate, o countiy- snecific or even region-
spectfic conteat, as o v hat measures, udicators, and standards of efliciency are suitable
for cach level and type of education and tramis . Recurrent assessment of these
efficiency issues will assure that the debate over educational efficiency encompasses
concertis with the vadest possibic range of goals ard means of the educational process.
As the debate continues, one can not just hope, but expect, that the hetter questions
ashed of education now will vield better answers in the future.
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APPENDIX
STATISTICAL MEASUREMENT OF EQUALITY

In this appendix a bricl discussion will be presented of some of the alternative
statistical measures that can be used to quantify the distribution of educational outputs
or outcomes, As noted in the text, however, these statistical measures of equality can
be internreted in terms of equity (“farrness™) enly by the application of value
judgements to the quantitative indicators.

The first of the statistical measures of equality is the mange of the disiribution.

Simply defined, the range is the difference between the fargest and smallest vilues in a
distribution. While useful in comparing variabitity between or among groaps, the fact
that range deals only with the extreme values of a distnbution makes it an unreliable
indicator for distributions that involve a small number of observations. However, even
in sets that involve a kuge number of observations, o single extreme value (called an
“outlyer”y can cause the range measure 1o misrenresent the carent of the actual
variation.  For examiple, one could have two distributions of achievenient scores with
the identical range values ol 20 10 100, However, in one distribution, achievement
scores could be spread cqually across the distribution while i the second, one person
could have scored 20, another person could have scored 100, and all of the other persons
could have scored between 65 and 70, The range measure is useful in identifying
extreme values but, by itsell, does not serve as an adequate indicator of the underlying
distribution between the extreme values,

The guartile devigtion measure of vanability attempts to correct for some of this

weakness in the range measure; the quartife deviation s equal 1o one- half the distance
between the 25th and 75th percentiles in a frequency distribution. The 25th pereentile
(first quartile) of the distribution is that value below which 25 pereent of all values lie.
Similarly, the 75th percentile (third quartile) is that value below which 75 percent of il
values lie (and above wiieh 25 percent of all values i), The quartile deviation
measure emphasizes the SO percent of scores that surroend the median (the second
quartile). Since it measures the average distance of the quartile points from the median,
it is a better measure of score density than is the range. Also, when a distribution is
asymmetrical ("skewed”) the comparison of the quartile deviation measure with the
median can indicate the direction and amount of skewness.

For example, assume a distribution in which the first and third quartile values are 30
and 60 respectively and the median (second quartile) vatue is 50. The guartife deviation
measure is 45 which indicates a probable negative skewness (the mean value for the
middle 50 pereent of the distribution normaily will be to the left of the median value
since the range of sub-median values -- 30 1o 30 -- s greater than the range of super-
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APPENDIX FIGURE ONE
SKEWNESS AND MCRMALITY IN DISTRIBUTIONS OF CHARACTERISTICS

FREQUENCY Negative Skewness

0 mean median CHARACTERISTIC

FREQUENCY Positive Skewness

AN

0 median mean CHARACTERISTIC

FREQUENCY Normal Distribution
/I‘\

0 mean=median - CHARACTERISTIC
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median values--50 10 60) 11 the median value were below <5, positive skewness for the
. . . . . »
middle part of the distribution prolably would exist,

Appendin Frgure One ndicates the shape of three distributions: one with negative
skewness, one with positive shewness, and one with 4 normal distnibution (no
shewness)y Note that i the case of the normal distribution the quartle deviation
measure, the mean, and the medan are albidenteal.

Bothothe ranee and quarnle devianon measures are unsatisfactory for many uses
because they rnore ssubstantal number of the values i the distribution (the range
enores all but two values and the guartile deviaion measure ignores ity pereent of the
valuesy Toamprove on these estinnates of varabiliiv, two further siatistical measures
have been developed: the mean deviation and the standard deviation,  The mean
devianon s the mean ot ali e e devianons ot mda idaal sahies g distribation from
ameasure of central tendeney cosaalls die anthimene mean shthooeh i could also be the
median or moders Forexample il vou have aset of e seores 15002108, and 5. the
mean s obviousy Tob I el et

Al

The deviation ot the idivedual vadues from the mean are 542,022 and -5,
Summing the deviations withopt rerid o postiive or tierative sign gives one 14
dividing the sam ot the deviaton by S ealculating the mean ot deviations from the
mean of the distribution) gives 2.8 as the mean devianon, In a normal distribution the
mean deviton will demark the niddle S7.5 percent of all values. A Largre mean
deviation value nnphes greater vanabiliny atound thic measure of central wendency and a
sialler value indicates Tess varabiity, Teis important o note that the mean dev o
1s based on gl values in a distribution and that all vadues are w crehied equaily,

The standird deviation s the most common measure of vartability used i research,
[Cas Tike the mean deviation i that at mcorporates all vaiues of the destribution but,
unlike the mean deviation, i wenthis extreme values more heavily than others. This
difference moweiglung results from the fact that caleulation of the standard deviation
involves taking the square root of the mean of the syuare of all deviations. In our

* Because the mterquartile generation of the quartile deviation measure involves only
the middle ity percent of values, it theorenically is possible that the probable
skewness discussed here may not be rellected in overall measures of the distribution.,
For example, the guartile deviation measure could equal 43 and ihe median equal S0
(as in the First case given here) but the mean of the Tull disaribution could be greater

rather than less than the median because of a higher incidence of extreme values in

the top quartile as opposed 1o the bottom guartile.
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APPENDIX FIGURE TWQO

Lorenz Curve of Earnings
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Another example of a modificd Lorenz curve would be to rank schools by expenditure
and relate this to cumulative achicvement measures  As in the Cohn example (where
one is testing the relationship of wealth to expenditure), one is comparing a
determinant (school expenditure) o an ettect (achievement). ®

Itas alv ays preferable to use i more raditonally deternaned Lorenz curve (where
the characteristics used for measurement and ranking are the same) where possible
because itinereases the case and clanty of terpretation, One may expect that the most
common use of Lorenz curves m educational analysis will continue to be for comparing
carnings differences of difterent educational groups or cohotts.

The hinal statistical mcasure of eqaahity o be discussed s the Gind coeflicient. The
Gini coefhicient was denived as a means of expressing numerically the relationships
indicated by “he Lorenz curve. Ging coctlicients sioald only be used for "true” Lorenz,

Cumutative

Percentage ot

Earnings

A

B

0 Cumulative
Percentage of
Population
curves (where the characteristic of meidence is the same as the criteria used for vanking
the units of observation) and normally 1s not appropriate (or adaptations of the type
imude by Cohn,

* Heyneman and Loatey (1983A) indicate iow Lorenz curves can be applied 1o

educational quality/cducational achicvement analysis among groups.

175



Statistical Measurement of Equality

The Gint coefticient represents *he mtio of the area between the Lorenz curve and the
diagonal to the area bounded by the diagonal and the lower horizontal and right vertical
axis. In the diagram o page 175, the coetficient would be equal to A divided by A+B.

Since the value of A+ B is constant tor any piven Lorens diagrem, the change in
the size of A (the toral arca separating the curve tram the dingonal) will determine the
stze of the coetticient. The further the curve s away from the diagonal, the closer the
value of A approaches A+B, and the closer the coetticient value is 1o 1.0 {absolute
mequality). The closer the curve is o the diagonal, the Tower the vidue of A ard the
closer the coclticient vadue 1s to zero cabsolote equality), Thus a low coetficient value
denotes greater eqaatity and o heeh value denotes preaten inequaliny

The G cocticient can allow tor conapanson of a Laireer namneber of distributions at
once and s not linnted by the problens of space that one faces trvmg o draw multiple
rorenzeurvesina fied diggram sizes As aresidt, Lorenz curves tow are ased more for
pedagogical than analytcal purposes i the studs of ineguahty.
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BIBLIOGRAPHY

This sclective, albeit extensive, bibliography is indicative of the range of materials
reviewed in the preparation of this document, Because the primary audience for the
monograph is not the academic community, citations in the text have been kept o a
minimum. However, the preparation of this bibliographic listing is intended to
indicate the extent of the debt e, and the degree of influence exerted by, the cducational
and econonic rescarch communities,

It should be noted that the TEES Project s listed as "author” of a series of reports
and monographs. The reader shouid understand that the project is inclusive not just of
its four member institutions (Florda State University, Howard University, the Institute
for International Rescarch, and the State University of New York at Albany) but
incorporates the full membership of its professional counterparts inihe member nations
(Botswana, Haiti, Indonesia, Liberia, Nepal, Somalia, and the Yemen Arab Republic).
The majority of [EES documents are recognized as official government reports in the
nations in which they were praduced.
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