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PIREFA C: 

When I was as,ted originally to propare a morograph on indicators of edIca tionlm 
efficiency, my initial reSpolse was negative. The excellent work done on the topic of 
edia'i onal efiiciency over the last decade by such econonmist as NIary Jeai Bo man, 
EriC I laushek, and I lenr I Levin has recently kven snpplemented by two extensive World 
Bank surve,+ papers by Bill Fuller and N1,rlaine L.oekheed.* 'is raised a serious 
(.ltUCSiion Mlth AS to 1.ie iI-d for and potential vilue-added of' i nitograph such as this 
0e. "H1'iSsuC was reint reed by th fact thiatlv own papers, Internal Elliciency and 
tle African School (prcp;m., Itr tie Woll 11,k1 and--ctauiht.ord with )avid (hapitian-
the FVIlalott1 tO ti tenv in Lduclaonal l)evctrhttint Activities (prepared for the 
hnilrovinl the .ll t f'IFdH .ational Systems ptltit..t), ettiltiled 1 0uchof what Ici ' 
Wi.Sledt ',t\ a1)bt(t the' p~ iv AipllWAit0ii 01 ci iicicr'V 0oMCtC 1 of,ti the evalttint 
C ItLIC01.t 1,i1l.l t.-,.Ht!ra.tiw, and p+lo.<.c 

IhtweVCi, III reA'ltr1s.e to the etrtieaTie; ol ilYIFFS Ct)lh%,tette,, uio lliottbly, lDivid 
:SpialtiC aid Joat (LiiiLcv of the A 1olittelrittioutt and Robert10ty l)eCvhpmient 
Morgan of lh a .ti ;iI *i ereed tt acept te rCClht' Sl ml',iity bIr pr'piring a 

paper ttl ttm1c1ilttrs tf educailoal effeCLivetCieSS atid efficiency. [le pMper waS to be 
desiltield. ',t pllip;itol piece to the ('htapiiaWindhat monograph. Therea evaluaaiio 
were 101t1- striraiwtI., tftered to oe iitr pr'p;ring such a paper: o1t r01 

\,diz rgc Iaretiotof lit,.rattite 
citlli,.itccv I utiid Make it and ulSCItllwide range of 

I.Ih tO'pptttirl tv It "i. ; la n tdie (i educational 
i I 'ilt tlh;it aceeS';Ih to ;a non

'COtIt tilist ll i:i I-,I e -, 

Older rcscarchers W,,ill ricul\',r iliat during previous incaniatioins of USAI) interest 
in educational indic:ators, Sliia Mushk in and her colleagues lassil Kiros and 
Bradley Bdillings l crtldued The most noteworthysveral reports (o this topic. are 
Kiros, Mushkin, and Billings, Lducatinal ()utconie NesUreInent tl 1)ev'lOping 
Count ies (1)75) and Mushkin, Educational Outcomes and Nutritiorn (1977). The 
present eflFort recognizes 'tle seminal nature of this early work and attempts to assure 
that the contributions of Mu:hkin, et. al., are not lost to the current generation of 
analysts ainr( ixlicymakers. 
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2. to distill from the varied experiences of tie IEES project some of the lessons learned
in terns of the oplrmtunities and limiations encountered in promoting efficiency
enhancement in a developing nation setting; 

3. to detail how tie prtlucls of eticficnc y analysis can inform tile development of
educationai management informalion s;ystesllS an1d data- based trgutment along
educational adnrIiniku-ntors and policymtnars and 

4. to create aIbasic tc\l from vhich aIset ot iailcmw.,t training manuals could be
developed to pIOiiutcl the it drstaniri lid :1pprpll,.t' use olfefficiecCy concepts in 

iucational decisionmiakin. 

With these flur just ificatiomis J,.i1 '"idIs, ,\vrk o tLhi.llollnor)tIph be.'ii in Apri!, 1987.

Two iimllnC.ia.3te problems \'e crcitointeel 
 ihic lit was the neecd it) -ootpromise

between the level of detail and anal\tical \oplititll~t that c,\its mithe' econolnic

literature and the types of 
 datm aid iSSUes l:lcd by cducattJ~O.il dccisioimaktrs in most
 
develop ing nations. Because the klric! 
 Of iui.es illti, uf t,, "1chi setilgs are
 
not foriillv fralined ill ecnotlltics, there w.,, dcll t',d
a iced to decide how iliCIh
backgriund ill tcoioititlllhrytl as rc uiled it) presen thc cit-clici', ConCep)s ini a

lteaniilfuf iaini1,r. Ilase'd tll1. 
 il iii 2ndp ci 0\pciiiice Ii! ,:' .;It counterpart
situations with co llapc',, ili such , Ot.the1iiateMial )iesCetit d herC has been designed
to require no fornal ,\j iAiicc iii (colillW ht111to rely thl tilvily tile reader'sintelligence, iltiduslriisitcsms and opettics, to IW,, coInCepts. It was flt th:t soine
coincepts nmitht prove rdiiitif (it)lthe y clic;. ,4 t,i it, It soliit tfc'iLii)lliiiakers;
however, when tli is, cases ocvur, it !t is t' tit a Itth:il Isii h these inidividuals to skip
over :asection than it would he lot iltl other re'adcIs to tltlfcaii t.herse of the' concepts
without sonic discussi,on tcilnctpu' :111c iptltl'- ,l1d dclrivait 

'lIe second clli)ritt)mie i(ClUire d ' as betweci't :1 )crsoital dcsirc it, advocate theincrcased lis i f IIffli ee c coieel.,s in cifticaiottal tlailt it , anid evalutilioi activities and 
a prifessional r.pslnsitbilyto couch sc idv'1,cvcacy ill teri, 01' the constraints thatexist in tihe application of cficienc.y concepts to the, real vOlh! Of' edUCalionil
dccisiollilaking. I lowever, it should bc stressed that itay Wiho c.\ press conicern a)otL
the energing enupliasis oil elficicncy appliCalions educatio!l auC confusing efficiency1o 
with fiscal reductions. This monograph tries to resolve this conilusiot and to listinguish
self-interestL objctions to educational ;acutnitability frim l,:giliintale conc erns over any
excessively mechanistiic approach to tlh crucial decisioniaking concerning the lives of 
students, teachers, and pareiLs. 
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As has already been indicated by thc comments of my colleagues who reviewed the 
first draft of the monograph, not everyone will agree with where I have drawn the line 
between the interests of economists and those of educational decisionmakers or the 
position I have taken between advocacy and the promotion of skepticism. My 
consolation lies in the fact that the reviewers disagreed as much among themselves as 
with me on these issues and that no solution existed to satisfy all 0'fthem. 

Since this paper draws on my experiences in a variety of nations over the last fifteen 
years, any list of acknowledgements must be inconplete. I will begin by repeating my 
debt to Drs. Sprague, ('laffey and Morgan for their encouragement that I undertake this 
project: I hope they have a inimiOrB of regrets now that it is done. I owe a special debt 
to those colleagues who reviewed tire draft version of the monograph in detail (Stephen 
Iloenack of the University of Minnesota, Donald Wimkler of the University of Southern 
California, S.Thi igarajan of the Institute for Internation:ad Research, Frank Farner ofthe 
World Bank, and I)an levy, l)avid ('hapman, and Frances Kemmerer of the State 
Universiiy of1 New York at Albany). They, of crorse, are not responsible for any 
failures h rie to incorporate their coninrents or to do justice to their 1113any excellent 
suggestionls. 

In addition, l ;IIIvery appreciative of the support provided by co~leagues such as Gary 
Theisen, Nlak Rilling, and Frzink Method of the Agcrney for Iiternational Developienit; 
St.eplhon Ileyrenl:.n, Marlairne Lockheed, anld Jaclques Ilallak of the World Bank; Bikas 
Sanyal of the International Ilstitute for Lucation:l l'lanning; Jack Bock, Jerry Messec, 
Peter Easton, and Steveln KIces of Florida Stitc Irniversity; Willic Howard of loward 
University; Victor Cieutat anid Nluy PigoZIi oI '1e lInstituL for International Research: 
Valerie Jale.;ick of the UJniversity of llawaii; and all of niy colleagues itthe State 
University of New York but wilh special appreci ation it)Philip Foster, Warren lchinian, 
Robert Koff, Alan Purvis, Jerry S trudwick, arrd Frederick ern)bowski. Also I wish to 
extend niy strong apprciation to in.y internrational colleagues on tire IlF.ES project 
advisory committee: Minister Othello Gorgar of Liberia, Deputy Minister Abdul Garada 
of the Yenen Arab Republic, Mr. Jakes Swartlarrd of P.otswana, Pak Mlregiadi of tile 
Republic of Indonesia, Mr. Ali Gaal of the Somali Democratic Republic; and to Mr. Ma 
Weixiang of the Sfate Education Conomission and Nr. Cai Pei-Yi of the Shmxi 
Province Education Department, People's Repriblic of Clhina. Whether purposefully or 
inadvertently, all of these individuals have prltloundly affected the manner in which I 
approach tileccoilontic arialysis of education. 

My colleague, )i. Kemmerer, deserves special conrnen(latiir in another respect as 
well; as Institutionai Coordinator for the I-ES project at the State University of New 
York at Albany she has organi,,ed the administrative office in such a manner that the 
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logistics of this volume were handled expeditiously even though I was away from 
Albany during most of lie period of the volume's preparation. The two most valuable 
persons involved in this whole production process were  lEES
Project Administrative AN~si tant, and Nis. ('atheri ne Wightnian, Project Secretary.
Their work on this acItivil waIs CXceplioinal in every way--which 1'01 them is an 
tunexceptionlI occurrence. 

Finally, I Iut. acknowlcdc the debth owed to N1%.Jannette \Vilihani. Ilcr editing
skills are sorely tcstcd InattcIIltS to ctrol AhIIrent stpCllilig, -on vol uted sCntenceC0 a' 
SLctLire, aid perverse p refc reticee for alliterition Iltowever, in(,rciiiip rtan; thian these 
efforts are tier coiitinned paitiCnce, Si[rtq.1rl, and1l affcMtion without which neither this paper 
iotr any other niiiiinglfl lSk co ld he icconliliCd. 
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CHIAPT'ER ONE 

THE CONCEPT OF EDUCATIONAL. EFFICIENCY: AN INTRODUCTION 

lhe plul-,,e of this monoraph is to idenify appropriate quanLiLative indicators of 
educational cffec tiveness and efficiency and to discuss how such indicators should be 
used inassessing edlcatilon at miultipWe levels of the educational system. These 
statistical indic: tors Of c c itional effct iveness and efficiency are required to doc.ument 
the present status of educational activitics, to establish alternative goals for the 
educa1tiol and htinn11ll t1UI sySICtm ill how it shOUldiuotltt'ee I[\) trMS 01 ippear at sonle 
fturlle timre, and to Operate a b,.t.hlllliks to dcfi:t )'Stelic progress hiward better 
utilization of .xistiulc, re.tl[ e-, !\ the%'',f iti ;'.tent or by itdivid al edu'ational 
organii/ations. 

The prinlar aliienies Ii vhomi this onntoralh was writttn :irthe mid-level 
planners and evaluators iin developing natints responsiblc for ediational 
decisi'mnrnaking as the uni\'ersity, go,,erlietI,well ;a,, and other advisors wholssist 
these personnel lor sone, the volhni, iay serve as 11 Clf itSlriCtional text; for 
others, it will prove more usful as a1rcferlce ,oi.. Io inIcrease. the portertial 
contribltion f this volumC, Ct(;c'atiollal agertil,.lt Iraniting, modules beall: will 

dveloped from thi.,umonograph. These nodules will be desiced tor u1se in both 
proup-instruttion and scl-instr. tikio settings. 

u wrder arid 

Of education and evaluation hirofessionals concerlied with resource allocation in 
edticatiorn and CduCattionl*s relationship to perstnal and nltional developlient and, 
generally, of arny educationiaists, ,ocia! scientists, or othtr parties interested in the 
stats of the application of c0otoinic conepts I eductitionil analyis. Becaus of 
thsCc mullmple dienes. sme seetiti or the'Cvolunie' iAav be il. CxessivC detail for 
soei rcaders allready f[ilii Jr w.ith thiiiliutrirn while itt itherectiors, rcaders iiay 
wish to refer to ihe cited litcratire for a itore detailed introdiectiol to concepts with 
which they are inlir 'r. I lowcvcr, the volluite is designred far use ,a self-contained 
presentatiot of the isslucs of educational effectiveness arid eff :iency snice iany retaders 
mray not have the tirime or access to othcr resources required o suppleirent this volume. 
It is hoped that, while ally individual reader nmay desire l:ss of sortie discussions and/or 

itore of others, the lktg' iajority Of readers wvill find tire volurrie useful aid adaptable 
to their own tiaining. experience, aid professional niceds. 

The Sccondary aUdienceC fr this voIhi iN ,iuch us iniclusiVe, Specifically, 

This monograph is designed as a cotmpanion \'iinre to Chapniiar and Windham, 
TlrQ Evalutltion of Elfic'ienc' in [)evetent (1986).ctitg (198~ionalThat 
monograph exai ined issues related to tie design and conduct of program and project 

I 
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Chapter 1 

evaluation of activities that have the enharccnentOf"of Cducaltional Liciency as atgoal.While it dealt extensively witilthe Context, techniques, and processes of' clf'iherncy
evaluation, the prior nionograph did not deal in detail Ath the altcnralive tneal;s ofoplerationli,m+, cffe .ivcnc,tsor ('0CC,.Whie this tcll'Icl'N 
 ,U-ali is dlsigneld
to be of I'-ic'tit a.san iildclic l,,rt volline, freatc- valle will be derived by thosef.ni i~iar with Ile ccLVtN, ad IS'e rcattte iilIi.' (I'hain and Wildhaiil olliiogr-ph. 

In th laSt dc.ade k l a.,icc ' gTeai iltCrea.ISCcci a t iil the 'atiCitllo paid to efficiency
issues in rcgald t) the roila cdicattimn caln pIa in dceclopnicnt (c.Wirihaih , I982B;
lPsacharopuli, and \Vi'odhlll, ll)§; Wiidlhani alld aVng., 1980). This increased 
atteIntion has be,en bIiotil tahioy the onICtined f iscl, conditions under which m11ost 
developing ntion- ar' forced to operate a di the licitedCil dltiand illthese nations for
rcsoiices f'oni the HF1 1< sector itsclF, frili oli, r tlhe, ci;ti Scrvice Sc'tor)S. aiid fro 

ilrai',ltncltiic sctors (e.g.. 
 lilliport and iilinic'i tjll-). W ithin this fiscal 
CliVituerii, Ire detbate M0oci clihcic ia' h tvol,Vne d Into thrce formis of(iciissioii: (") rhetorica;l, 12. co~ntceptuatl and 3 Il+ictii a;l.p 


The rhCiericll i oI,.,lduct",ionalt eliciency ik host chrariclterc, d by lie
ietatlllicllf ofirind illliit. 
iiatiriil[ p1,liiine, (tlilciill; and piilicNlh. Oif [filt
iritcriatioiial doino a rie .c I ltrt,( , ru a ly illvail rialYlic, id L0tcii v, hiel 
uscd as a gcneral concept. it iS illte lin cle,. helhci ci iiclcn.-\ is iearit to exist as aIgoal in and ilf cli r at;iaImcins to onc iliicr .I 1m c r. e' rcliery' ' lilrliiIlIyis 
'aYSLirid ti0 be ai1ll I rniitl\ 'in d hi ;llldcl llcc ' lihilcecriert lct\ lllt'.ott'll areV
ciLtd ISi elll Of 1ii1ill incr'as the a \ itil;iitr 1 id uind' ' iii'&l io thC ltirciitlrltlv it!iIll
 
icTess ,a iidor ilitl ty.
 

\Vithil the 'heitni) c lWf cii>. (ii1liic',lk-N lliltUil ly view that is lcssW lhec i 

SII)orivC 01f the 
 'ilne.'I I uc'lncyV loi0cit' i1I, viek ed witi Se "'ll 
 icioll by
those ".ho fear that c iitill lIi](tel', It nlailestl itlfl p.r1ii ri inithe foris if
 
lower fliscal ill( C,itlioll, andi re'dlcJl Unit co.St. A. in. the ''l cin''y'" ard is rarelyi tidin

defined by fli ese critics, .0,hotlnd IClicrally to Oppose oIIist cncrulachrnien.s h
 
teeutltlill rd 1i1i1iicial a]li 'ts lil 
 ie)ci'fc til il illillS oill pedalg, e)lCs, 

\il.l ir1liii f till' jli li, dth'liil' OlVeu 'hlit i0i l cHiteneUicy Ia'. Ikern ci Ilflteild Al
thisi., level .atl~itachni cOflAikli[J.'1M, tin laC'ktl deu idctil ivc t lricitra'lid ()n
eqall illaiStrct Jl1 ils '(in.-.'l1tl .u l ntil 'iil Lli i ntl'liilic .pCr' .e Ofll U_,lii lllc. 
iSSII. (if \'fLL' 10 aliiiliistr, i 1fl)ii li kCrs. lhC 't' lll

rel liil ;ilt]I)n 
 liC ' t)il l
 
tax.onm(liiic i.Suucs C lii IIItl 1i1i, e xelrlilu Ci'C C , ir r e v rslus M cial cOSts rilld
effc-ts, lchiu pica!il versn'1l1 crc,;wl lllt iCC.C0 c has beeir ISe ILIIh th sie
InIuIC oC iirnISts whir nliavCn tAkirl the Ilin 1t It)lileAI the iiiiiiloli ,; lnlortll allly, fcw
have bCCn persudcd tlil (1 be'aiset, iistl1 iltillO ll adiiniiistialo.rs ald pxlicyniakers 
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The (rolcpt of* Educational El'iciency 

operate in an environnient doeCs allow tiltethai Mnt iil\',a)'s tO fine distinctions and 
dclilrwi:oin; callod for by tihe ecoinm tic I tm'at trc. 

7'Ius, in the last decade the dis tLsioli of catl'J1ion3al eic:ict'y !hasbeen balanced 
between these polar forms of abstra, tiic llie pr ctitionCrs' undefinCd use of elf'iCiency 
as a totem-wofd and the economists' itulIpleC UsC of ClliciCncy as a contCxt-specific 

oTIcept. InakeCi1liate attention has L'eiv paid b) bolil, erp- to practical applications of 
the tfficiency concept to r(Iicduttiial ,activitics. Pmactioncrs olten are uncoi'iifortable in 
discussing these issues bTcanNk' they lfC! the,, alre at 1 izsd\',Itntge relative to 
ccnomists in specl'iyini, operatio ,lalmtears o ,'Officiimc and in niderstanding the 
interpretive biasCs inherent to any such practical dcflitmiomis. Similarly, (cortonmists
have nianitfestcd a reltic'LUmc, toJ oftl irconcl)tita! delnitions to dealaba+tndon the pl: it, i 
with issnes ofipractckal peclhfictioin anid qiialitfica.ioi. AS will be CXplainCd later in 
this monomgraph, am' oper!atl,ml definitin of ducatitioal Cficicny iS subject to 

,legitimate qImeS[itonimm. Ni,y .Cc'(oritslj1S ho avo):.lca,v or appear to advocate particutlar 
efTiciency lllestell' 'arC cii ()criltitim from iheir colleagues for the ,-ontceptiml 
inadeqtliacy (if a particular narc or the, indellquacy A the IhnMm of its qtalUtifcation. 

Ibis iitolo.raplh kill on prltlic'al , p[Sct 1 i httodlcinm feCCivC )ess andf,. h fl 
ci.i cmncv coelt[S A nl;lurs Ih tlcdcicratlio\ of c toallolll prlactitioners -
,especially ahdminrlrmt:eors, pla'.icrs, ;m pollcymakers. While tle ,liscissiomn will 
iiriginatt front aid bcl se ulXn tilec neecltual decimmtion, takCn front1 cCOIiliics, the 
proposed indicators aid their uses vi lllbe judged priiiarily illterms of their 
appriopriateness !ittihe m, htict Cdliititinal fciSiomssttinl illV. itiit, are imade. 
Decisioninakcr. musitut rct,'lie'thathdicmC. c'fiac all of tIhe iilcrnmatimn thy need or 
all of the tilm hCy want: decm.VionitmMlr inl cthcaitional cfficicncy requires a forced 
trade ofT of thit: itlidtiy nd qu:dtl Vit nlorf taioii ver ,lsthe tiinieline.s and 
effectivcness of dciiotis. 

The rellinder of this Iton 't"ra'ph is :triat ed illlour it:tjor parts. The Imnttedi.tely 
succeeding section will deal with tlhe tnd dCliniliMil isstes related to theconceptuail 
mneasurenment of'cducatii:.tl cfTcliviess and eflficiency. The appropriatlness of the 
application Of the CfficiCit'v iiitaphor to education ill be ieviecd and specil'ic 
dcfinitions for comitmioti hfil s will be lki)se).JCd, The scLomild ILmjor sec'tion o tie 
monograph will deal with in!itors of icall'.toal lctMs'CetivcnS; one chaptcr will deal 
with inLut and )ricess :mC"Maie, aVid ai e o id with otptlt atd mitconitoe rmeasures. In 
the discussion, tilt inlclude those tl1hat irespecil'iablevario )us indlicltors will both in 
financial termits and those that can Ibe cxprcsed in (uantilfible but not financial terims. 
Also, the role for quaitalive indictrs il C'licinc'y a1nal'SiS will be discnssed. The 
third major section i)f Ihe( nmonograph will present ireview of ba0sic cost issues and will 
demonstrate how efficiency analysis is cotndtc ted uinder four alternativtye 'Oris: benefit
cost analysis, cost-effcctiveness analysis, feast-cost analysis, and cost-itility analysis. 
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Chapter,4j

finl majrrh ec the' 1 emptt assesth C b 
elevande ifndicators a educ~itio 'efbtj n d f 
developmen and use~o duaional managemenini ato eycnsd disa ' reteo h 
,111lfocu-s'upon th~e of these' inc icatwrsin-p c-d sons§, the 'confstraint and 

fcita s- heus ofieicnydand tie prospects fo r n crecased -ando i}mpro 
use of effec ieneiss or etfij n'jeong and operatio ac uaon andhiumnan resoures development, activities. Tfemngraph wil, coiclude Wtha brief.

R-reviewand pet of recommendatio is of actions, needed Jo inipro e the practical'
relevance of "effciencyconsi crations toeucational sesi(isiuin 

B fo Creproedzg o nmi n te't of the nion graph itisnces r to'clarify some 
oe a ssumptions 'and emphases that hav stutured, this pres entation Tere are 

sec enmain statemrents that shiould help witbiis'clai ification: 

1. r i n emphasis uo~c1etv npii d~sonalkr1nr'iid 

in'Jdividual docisioninakini; ieno bfndati hupo o 

21There is an~emnphasis on applications of educational efficiericy idicaosWti 
decoig ain (sc i hos(- inAfic aidAsia) but t1hepreponderaneo
thdisusion has c4ia] rlevanco todcvelope nations;~ 

3.T1 Ie ocus of the discussion and the rpinder nce of examnples willibe on primaryand secondckiaon (incudingvocationaI/~ ca/cr 
li t, except w1here noted, the'discuissioii alsowould apply to pre-prirnarv, post

g secondary, and both formal and noui1ormal adulted'ucation and trainin'ga2cuitIe 

4. Effioiency indicators will be~deat~wihithindie'contex~tof the need to'create and 
util ize co p-li siv.e c ioa iingmnti o tosseswit 

nations;y~ informotiog th 

There, will be Cfijll discussion of 4iie-rsponsibility for efficiency indicat I' 
specificailly anId educational maaementinfrmation Systems generally Ohcms lveS 
to be'cost-cffective'and resposv' i sa od n ften 

6Temonograph§ 'emphasis will be on the aipplication of lesson's learned from the,-',
experiec~ c iprig thnf~lic~6Ef atinl System's (IEES) project

wit a major secondary focus on th agreuainldvlpetltr rad 

AlI discussion, wili havie as its gqal the practical and operational aspects o 
1 ie icy assessmenit within the conet of tlie efiinyocp' advaniages and 

Jmitations. 



CHAPTE R TWO
 

DEFINITIONAL AND METI IODOLOGICAL ISSUES RELATED TO THE 
CONCEPT OF EDUCATFIONAL EFFICIENCY 

The purpose of this chapter is to provide an introduction to the nature of ie concept 
of efficiency, as currently used by most economiLs. and the advantages and disadvantages 
one encounters in applying the concept to an activity as internally complex and 
contextually diverse as education. In this chapter, a set of definitions A ill be established 
that will servc as the basic terminology used in the subsequent discussion of swecific 
indicators of educational effectiveness and efficiency. The discussion will introdluce the 
four major forms of efficiency analysis applied to education: beneftl-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 tile 
economists' models of cost and proluctivity to eucation. 

It is surprising to most non-economists to learn that the concept of e'iciency is, in 
fact, a relatively new emphasis within the lexicon of economics. Schumpeter's IIistory 
of Econmic Analyv,. i (1060), the standard for tile treatment of the development of 
Western economic thought, has not a single index reference to .fficiency. Part of the 
rea-son for this earlier lack of overt adtention was that the effici ency concept was implicit 
to the market models developed by Western economists from the late 1700s up to the 
1930s. Only in the last fifty year:, has great attention been directed toward issues of 
measurement and empirical iestig of the dductively derived theories of neoclassical 
economics (Joinson, 1975).* The result of this new emphasis on quantification has 
been to raise the issues of the operationalization and measurement of the economic 
variables. The economist no ionger can be satisfied sinmily to state that under a given 
budget, efficiency exists, for a producer when the marginal cost of an output from a 
pro(uction piocess equals the output's marginal revenue Pro(duct or for a consumer when 
the ratio of the marginal costs of all ConStlillon iltens to their marginal utility are 
equal. Without deating the contributiom tIht hhCse abstract models (and thc neoclassical 
insisqtence upon dcfiiing equilibria as optima) have had for understanding social and 
market phctionicnia, tiere has b:cn a recognized netd it)1/rtlduce a practical aid adaptable 
lolm of efficiency that can ad\ ance the ianaemcnict of private and social enterprise. 

Sch,' -rtz and Berney (1977) offer an excellent set of discussions dealing with the 
ne,. '.,ssicail economists' approach to the efficiency concept. 
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co n. ezciim nCganxI~g thj~ 

Urismrant ecgnize fromr 
ch ddo iti~n h ocp f~t esh~cio oh ex en die dsire 

o tputs ar aci ed) i 'ubsurnd in the con~cept of efficiency (effectiveness relative to 
cost.nte C 0 L g sctions of thsmoiograph thelterrieffectivness~ Nilibkeused 

h" i a ors represent outpl or Output proxies (nput or process variables and 
otomes) and1 efficiency. when die indctr reresent a comparison ,of effectiveness

' th costs.In all case :efficiency is4aimore jinclusive term aund -iniplies 1Q 'i
effix 'eness aldcost'consdera s. 

ofI"tef iniuion of efcec sseiidi em physica an~iiiiCS Only,ic ~ 
adeflinition of jecnol iLfca kicx., Ifone~ moife thocett take into accounr, t 
uU ity or mon ,cay measuires, a deftio ofQQIii~ncQ isderie.'Economic 
ae ricy -isdefiedas&eisting whe&n the valiie of 1111o~fuj~jsis maximize'd fora. vj 

or-ere~the LQ illnusfor a fjvr ~ltc fali~~.Both bthe e ficien&yconccpts technological an ecnmiappear~ both rational and intuitively 
hbiosen ai s lesovosi o to mauremnputs~ and outputs SOone may knowei 

ornefiiech extsadintece of~ ecnoi effiiency, to know what values 
( c po i s o r i c s) t o s s g n t o np t s a n d o utp ut t a v o id b ia s i n g d i i d enific ti on of 

a ceitive markctsi~uation 111firmns must strive to adlii&.ve efficiency because
 
thieinability or uniligns to do so wil mcan thatihcir compttr a cag oe
 ~ 

prices and driveiihe inefficient-irm ou of he arket Efficiencin ai&tl
 

maret ndslequiliriang process. Since irins in a:s herfoe asef-Mntrn 

fCrmpeitv noimake arcb n Smffl relative toihe total market~the individ fitI
irm o efet On the cost of inputs or thpiesofteir products. Thus,
hae 


aconmic efficiency can be- dcfincd in a non-arbitrury mnanner.
 

Ulr-funteyfor: .h ewh pfojective e~ chan.istic dcisiori processes,' the
 
conditions of the comipetitive m~arket are increasingly rare ingeneralaind simply (0ot
 

e,Cistin regard to the education and training systemis of most nations. As~ vill be
devloped hcrcefi abandonment of th& optiv supin doS ntrcducco the'
impartinceo fthdeeficc concept; however, it doe foc thoe hio wishto us-i tot 

no miacncept ofuiltiealt witifat a later doint, For thic, enttit isnecssay't- ony da( tiity refers to perceived smabt n'or happinessudertan 

http:adlii&.ve
http:costs.In


"Definio N1t hod olo gical ssu esl-ai and 

a! los ca proxies fortheli con eptual 'ar il' and '(o-ncept subec 
re l, rjudgi-ents concemngi' e ales ofn and -utputs j-: 

taltt se njI eve~opin an rs.is c eramonopoly
f,,,unctian o gaverment or else governmen exist as a major finance n euao of 

teducationalaciviy,. Ins ifLing from the modeI of a comp tiye,market toone oFa, 
breucaf anent or regulatory, steone lasesrh~eself- monitoring and'self-I%: 

f,.,,,equitibriating characteristis thait assured efficiency i amperitive situation. Ta0 
--rplace, uem one, mst'lurn either to'legal rules or bureaucratic incentives that are 
designed toach ye a'pproimauon off iciqc 

Some economists, and many non-cconornists have questioned the por~
transposiiig the efficiency concept amona technicl seing t sca or behavirae onof 
(Kljes, 1984), Amoeaprptt question mightihave been whte ti psil~n
juifiedoLbtranspose thie conceptfome effciecyto a non-competitive context 
It is 'clear, however, iha tregard less of the philospic'aluncertainty over ihe propriety of 
this tran s 0 itii~onthelast ten Years have scep-a'rapid escalation in attention paid'to

eficiency issues related to'dctoa fnrce an~d mnanagemrent; and thisincreased 
attendonhas ocurdi ohscais n akteoois 

Ift4he 'result of thi sincreased attention to efficiencyis~ that more and or better 
educational benefits are tobtained foa give lee fexedtr then the uas, of t he 
efficiency cncept wil t-ejustiied. Ifthe result is hat edctional planners and maniagers 
use economic models and jagna sil o their biase and subjective judgments,
then, the~ 1 not hve served a legitiimate purpose. It is_=ohe eficienc c6,lit will 
important aounderstand that the cf~inycneti eta eie ti i'dfnto 
and valuation of its co ip nients (inputs,' processes, outputs, 'and outcomes) that wifll 
determine whether the current attention focused on efficic rney is a positive or negative
contribution to c-dtcaboaldeelp ii 

'Inprcedig toetbls basicjglossary of efficiency terminologyit is usefulto 
dicuss the coclL fpouto and utility that underly the practical discussion that 
follos. "This discussion of Lheory is presented as a foundation' for the later practical
discuissions. WXhile it is'passiblc fov~one tom benefit from-the subsequent practical-" 

wllbutan:'ds ~r'destadig oais'theoretica ~ondafion,one c-annotccaimito 

*Klees (184) aSSets thatthe requirement that mnarket prices reflect efficiency. is 
V similar to the econometric condition, that'.egressicn coeafficie'nts represent causal 

ipct. HeI'notes that "-. both ne.cessitaite the'tIlfillment of relatively fe ,Ib ut ~nb4t taI uI ' t , codtosai bh ae r rotot~l~ ~iaiainb~econitins~ad i~h ia -little prctical guidice to offero
how incurt these indie'ator arewhien the' necessary coditin~not hold . 
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ChaPter 2 

nidr'r.mtaid the c'liciny issue, ulv witihot an appreciation of the concepts of 
production a.d riliy.
 

ih prodtltionr proec-t.s lor dueatiori, lor which lile najor lato'Crs VrdtC)ited in 
simlplii d iorn inI I"iure ()r.c, consist,, oi fi'ur aillparts: iiiputts, Pr(tI',s, Oullput5, and 
OlItCOHItC, In ligure (ne cxamplcs are given of the types td obiservable and ni-;isurablevariableS tiat iha) he cisitied :n,beton. ilng %itirrn each stage. [n_)ul are ire resources 

inthl I ci\ prlttd.iioI, illuts 11)y he divided intoLlsCt. prodrcl1i Al vi b r to l.'t.cational 
Ihe n.tral thcr.,,el i.t thn;aeI..iL,..IriI.CS, S0hoo1 characteristics, teacher 

Chir.C ri:ic,, allc..riIa in lleti Car .. t'riSli.s, and facilitiesHiStrnCIIorrail ind t hI 

ti'achrI. c.- iit,i caCLe;_the Win.
t .S. I 

, 
ll . .ract.ri relrs 1 the availability of a 

I.'t)Lrt't,i.'-,li~l. mlj .lill[\ ali 11IMi Ci,' A 11t"allo;.lhll.It." ;lldlmw,.
 

arnuittn W,.C 

',iheectn11itei 

I~o exminpic reahe tiraraciennaut %Wodd N' he icacher's Iusteryof the 

.c...lithl tills, Ifor M1i te1c hach r is r sporISrite. lIe effect of 
iitterI en v h thelc,.her -nhj.c ' oirrnI.eltincIuon prtlltioii p)rocc.ss,1 on tiewill depeii


exis tence ot lo i t. siira.iic.i .
 tsoll tl,.tc.(1L ,.'.IIe] llttilnre (the areas of nna.llm.tics 
,kill ii. tert() all kjtli h, d t o'fl l mannerl\ cilc ei' a.i its arid rate of 
tili/;tioi(f (the rnh;Iu' by hl.ch a.Illll tO t.he. r tHIe' 0r C lr1IS corIbtl. with other 

es'. cili :l .
 re ir,,cli ireit~ tNiidit lt', iW ;nh c lllt 

LS rri 

miip)tl.S are transic in t 'r.tioal tutrrs. 


lihe proc,,s stac 01 itti, Ohl.trrnon r.lr.,I()ihe nIetS by which educauonal 
()hten tine term) , _iLjjc hnology 

i,, ut.'d It) rler Ir);Ispcktilic prt hIwr',ngo l t licalti ial outputs; cxanples of 
etinc10riioir I t.i"iie.aci.is.,,iotui i ccur/disctr Simor, sniall group instruction,teemh 
illidirtil \iieriit-teacher tthrri, sell-study wilh traditional textbook or texthook
derie.d Illilttrrl, anti Sell-stlrdV with pi rrrigra el instruction. Recently, these 
traditional icchnoh .,ishave _eens lppleriented hy radio or television instructioin within 
tie cIas',;roorr, more s',o)histrcditi ,tio-vNai .tll riper.',N and COMrptLters. These Litter 
cachirll-ilearlin, pinc(ses ar the ore.n, that are ri'ore "tcciihnogical" but tire term 
teeirnoihgy" ila. ric o 1lh. ct k)r rtsfll'-ittheti itofnal prl'eL, 

lire interactin (I 1irP111" ai P114~ e'' nILtemiillrrr ednlcatiolrlrl tcosts Itdeally,
edncationral man;irtnrcl- ,hriiJ b ;alie i dsrlir hinir,trrtoNi/ learninrg sysieml by
considering altrative rlrlls,. ant prOcCS s l rr11itirroisl] irwever, the reality isOut 
in lnlostdevelrpin, lirairoms etnrslimtaio exist In terits ofltie availability and 
luality of inlt.s ;rnd ovcr [the raingc)t prac ticl and allorda bl techinlorugies ('lilagaraja n, 
1984; Curmmings, IQ0). 
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Derinitional and Methodological Issues 

FIGURE ONE 

MAJOR FACTORS IN THE EDUCATION PRODUCTION PROCESS 

I) ET ,RI INANTS 

INPUTS PROCESS 

Stuident ('haractcristics Forms oflInstructional 
Orgariizaitimn 

Teaclhcr ('haracteristics A.\cnat ye 'chnologkcs 

Sctiooil CharacLcrlitics Ise ofic.ichr and Student 
linie
 

lnslructioial N,lalcrials atd 
Fquipcmnt ('hir:icieristics
 

FaciliticN ('har,icerisiCs
 

V. F F V.CT"IS 

QU l OLnTCON-I-S
 

('ognifive Achicventewi [niploylncnt
 

Iproved Miamial Skills Farniugs
 

Attitidiiial ('hiiges Status
 

Behal~violral ('Clmiges Altitudinal 'inges 

Beliai ioral ('anges 
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pedQornanc teachor-cntered ct.r ni u al 
- cnogsithi' _advodnt oraircl fnfotedjchi ,modeor 

Lcuoffaw ergo cause- irstman e Irll
o(0?r' -_copenditures t t chr it -a~ Sbstanla pr oof 

em o u a ior ad second, becauscac cr. Itudcnt MU ,oare1Cos ns 
Ut tata lecitre,'formatis-sen- by: mosc oac 1r, a h1nl e~bW 

oa c earsoin coqan~d~cp~w ith the arge fun brof s ii nt~s-', 
or-whorn thyare reSponsibe'. "Wile~s c-hetringysm do;c tuhe Of cri~dt~gSmlall group and, ndi T~~nuctoioncas mop Oi~a 

ail n~f~st reality of, lass oozm anagemevltdem~ands often dic, a gats aIb 
~rd teacher- centered forms A 

ed cionalsys e unie~eoinquaified or undcrquahrioid teaichers-i rinl
 
threana stm on ft threprowsiconal proceswihm


icleb securitiyoflhe1 

'ubsitaa etrnal~ pr~essure.
 

tho xisrg ich ma 

Adangeoftl ecqnomic, producionr metaphor is~a it tendsto imply that the~ 
B l g u(~s~ k n cn tan~hL h ~ ~ i aesandardized and i'ndcpendent,-
MuI to education Process deals Nvih human factors, allo tllco,0 mplications are

tifl-ildto soi:ne degree. It is not just that vailety (perhaps extensive vaiety exists
 
amng thinpus~ of tczchers s~tudents schools, and material, and the way doy are


6bo;tho individual humani~ and material inputs alomyvr 
 over time Theii Latio an effo of th techr'niy fluctuate dha to day or even within a givon day;athe attnsnd efo Of~Student is a notorip jsl ariibecmd
 
interdependenc qof di 
 aibe sidcd bythe facttIhaitoneof tc'6plot'
reppiblte give n to teachors. i to ~nho and motivate. tho khavir 'fthe~a similar' 1 o edpn~~fp ~ ~ ~ c~nnt h

resarh itrature,'a tudentper~ influences have asubstandial moderating impact o,stuent k ir and accoplishment (inkler, 1975; Webb, 192 and Nilsn, 1982) 

linteraCdoQ. trs in de qiniavsefcto fanduato prdcin nto 

recognized b 'r oitsntdesto di au ftepodco mctaphof d,'rs t"I 
behvir. Fornaexampliin some6casomit wilbe' th practice ' e'h0 with tfi .nrigs ure c 

otu crtn o or tha w xbokl r teii maeilTi isardec rita 
oatigoth M ir ha teu-agnl vau of adi f i 'r. tm is oe
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the ae can bie said [or- th u ryaia to~alysis ot educa i61 ucin n
 
daa on inutsan output rom a large nme,
 

scoo 	 ai me implicitly" that the-ihdividual classrooms are. 'using thes 
intr-itina echnology. hen clasro-om iobser-vation stud ie often"Sggc~r 1us sump y 

ndeveloping nations wce'a noted abve vaito inFra lsoiorganiization ,, 
an 'process often is more consuraed, Hev 'fand 	 owcveriin thus setting the problemn o proper.
specification anddmejsureh1nt of the variaiIes,,afid internal variation tNi na d&ted
 
variable, May be even mre off a roblemn tan ii declopdrnation'setuing;
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SS(ehnologies), Thes tlwcri
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synonymous t owrcstI a caeweeecsie epnditures ad wstxit~h
 

4woay e ,ihieablemunLtaJneously. -1owevcr where mnoreo COfLI inputs exist hlal
 
ro i evo highr prAuctity, the achievemnent of -efficiencycould be used
 

to	juslf gritr'ni css nevery case, cost considera io~ns are only one part t ie
effc calculad tonic n 1nolein 	 o:t 

both a outcnies.iOuput are the direct ' nd ninicled, c e
 
uCOIt 16 S 'The incluecgntv aheinimnl, skJi l eomn-'
 

mlc lagc, dbhial chngs rgreanlevm~s roent on iscncerned
 

lter are-usd in 4ug' th equt Or uirues Of 1Ceucainalsyem.Comparns
 
ofsuc mmures sstdet MU~Niand sadati r ddev i amn soioeooic,,eth''ic
 

at ~bavucc riibc1 roup another metho
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ow the promt clnie pm
deie~C de el nt oI e as Nen one 'of tlem o-s't'_'' 
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Outpt wheri compare to educational costs ca beet nusedr~i 
'W~jecyis a measure o wlteduanal, nstitutioncT or system achieves, its 

~sa 9~ erti6 output to cost, -Ifboth output and -costcan bejscaclae~b
quantified in manewy tems a t m tcs t6can be deHved. Ta be efficienr e-7 
bne Its rust exced th~e co SJ h beef i cost ratio must be-greater tanI IL 


cam arn du anal activit~ies i he 'absence of practical. budget constrains' the
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achie eriheby~tfn perce'n 
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One weakess inmany edu ationalinnaation-projcts is, th atthe. efijenc
 
co ainis4 nad o0 letweoni h iv1idual innovation additional educa ona
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(lecture/discussion wthout nsrctanal upport m trial or ia insfiuc ion In e 



D.and lint a es 

[I i n are m g, 
001 emen) ore on n1 1 ae o__ 

M0 taflOY r M0,1 Lv o 

r essi eq di rvq I e t diise utpe-otns 
rseonlls eriie C eb I S fcood61ogia Mistht oparionSa 

o~~~~~p adnse hrteco soee t effee vne oaeec nar 

o Ra ssr,6n,1ma tl hef c t e rad i.- a c,asr- a
trdton in v ion asdsamcst' c a s n,,l difeece in, 

ro-4 actea a!ontv am ar;
 
6fCLIcch vS n .b-a U3' I e (-hr t cope or nfec afred c i ivemo
,ss-e. t iene 

eam l necan,arem are te esffcec -oh crtion ate c rn omtir la 
pohat noat oeidenf~e etoefma os o shi'ae 'd rncI 

in csre'd feaivnes eae a s -Ut ale~ rnativ. imiat;ercon eIan 

the S'beeuvncs st n c i e (eri,; CFni i asur
a i s. I'ho~ 
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that hlnovatioi A is preferred ani fhe -dditional cost of*S's pwr student is 10 j.iistified to 
produlce "only" a llter three pcLta)Lge point gain ill :ichicvientl . ()l t.ourse, it is alsopossible thait I third pesou uiia, ll hoth riilovatimOi. are tot) C., ensvI.,e aild would 
opp)osC the aidol)iontl fC1 lhCr ole. [h. a.'umciat would be tii;it tuc SUl'ctivC value 01 
iicrLSed atc luCvelnent ! t i it wol Itl the aiddlitional , .p ildit rc.iilm 

,'11cf) eoii>'i' - 1 k-.11c dl c A Ilehiltipvilrl ' a suI lIl increase p'r student limtes 
atll ol 1ie -;tii,.t Ill .111Cd tatui:ul 5\,-tcl i, ii is asier it) und erstanimd why tducational 
imlvatl ll~,,t vv qw~l ;I h'if 011 :' of IIll tiill () ll-\id adoption oradll+[;+atio)ll 'i th111d'.. wipnieh , i lljoli > 't l 1 t.t - ii spwcitic illoi v:itiolls, ill addition 

ii ilIg ottlhc 

01101 i i0 


to beC:iJ eui Of t :. ll C\;liUIW C.tl Il\ee+NestwiiI inli ivtl c ;ICteIri:itives, 
l1i t "+t(tlC tI -titti ciii[i 


-iicluid i iltle lik t 


ie data i 1,tll te11 .sNliln prltkiCs Nliddletoni, I)806) 
C!i,it , 'll ii . l i plal.eh,, ji titiOIr,, a ldpoliLilakers Ihl tfie110"111%,C cfli.ctl.., (dl t 'ili" ,;:lltll AItk''.",Hllh tw 1lt,." .I'll-m c',pcnw ('11t llhe 0ll-M I t arly 

itii.[. that hitv\ be i lioI 11 A Ilk, iriijltii ii t t dntionlI classrooimi and 

Ill i id Cl 1, % 1;1tk x. i i s. itI ves thett lowest 
lcvcl ofi m oIplt'liiit liI'oi itl [tiiilk.i',; le hth k Iill[ dcls I'm iasilling 
ed'utliitiull ll , 'I ' il v. ]i 'isstilit l"-,t Intl lu'It.lttnt :AiW I t 01 Ill nt t nIWL*e Ssci.ily
tlartit .lihu.I) ;1,1(l re ilictk ,Ilm thuIII , letnt 1e fo s it. t'1t thtIl 1iopIM ' ll 'I lS 01' 
liit>',ti t+'ii ill i.ht. t',i ik ic hl , .,tl % tt flltt;\tve , l tilis COitMi Ofedlo. [h,, t NuWtlW olisc c't ,it i55i5 Is i, 1k. kit,.5 i,tt.l li tt il tof I ilit, oI pltojc't ,Iclierus. Il tlucl a 
1,lti t;tioll, I iilivitr l' i i ti.lull d.' tl p\oiil 

the uiiit tittm'l iimtti'l\lltt 'l *llJth! c l 


isi sidh 'ct V u lhe [ofi11,C i 
l Iul , d,, ,s ths llht reutoiki :irk., thie h.a;.t
 

,Xj .ll-isV i,.i t t tt. 
 IP ile,h ' t t 

A ll"Itof ti1k ,t ~ . .:wtI it t0 u,k s.lutuui tit t :w i ,i ,ie c .rue it p l itn( 
Ploi'IMtIIl Ai 1i ,,ith' h~tiiii th,: 

;itu tl.1, !ts1 isi1tt d Iti :h,- '.0ittl l Cd ki.titii ;il!tie+l -.e u tu~t+luhn Ito thut l,it tiah is: t.i\itiA.s." "hees l.tltuit < l ic+:iti(iii:+i ac.tivities hillsr tnk) w , +ii 10al i'" ll t ltt+.- 110" OW Jj-,I ,IILII.t tI .IM
I . ,1!h0 l Of Cdl~ Clt£ll() i r .ifttiS .

been noreC Oititli iithariu I reas1:i tranuspoi Latioir or irt'istrijetive
,dcveihioiit. Ilh.alth ;u~r~ui~iptiaio :Icllt. ie 1k,a exMcXepti on in that cllicicyCv 
aalllysis ha. beenl It .,utas color Is r'.i I there asI Iii cCI Iation. itlcatioln, health, adllI
 
iopluIaliur ,.ltVt
it , siuaiw an iiust di i I their ehfflect ol huliiaill lives and ;Il inherent 
sIIbj crI iti n F ts, e.\ t' tni lte kI 0t 111 ( It' e j.idgmn ol :hein and costs.ents benefits 


I,-- cotoiovensy hImishr a'cll
,1raatlCd by a1teIleiy iA siile cflicneri.y pflponents to 
tireprcrit the dec,C+ I oh'ctivity imnplic I by ih- use of cffi.icv:y critoria such as
l cit,/co.st ratios anl c( t,t-lccIitiiv .,I lie it remiainis that as long as 

' oe'lr CxteriulCd discussion l tine;. ,,u s nayI be !ownd in Donohue, 1980: L;vin,
1983: Ray, V84: and \Voo and Saimrcis, 198 
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FV

PV

(I + of 

where: PV' = present value
 
FV = fuLlture value
 

i = rate of discount;
 
and I = number of ilae periods
 

Thus, if the future vallc is S 10(0 and the rate of discount is . 10 ( 10 percent) per time 
period and the f'uLure value is received five time periods into the future the formula 
becomes: 

$100 
__V - - $62.09sI!+.i10) 

Thus, S100 received in five years is equivalenit to rCCCicViInI h2.(), toufy if the rate of 

discount is ten perccnt. "lhc rate of discount ilOri)oratCs tli'i cCLIo1 alicii~ated 
inflation plUs oilihC ctiiiuaho risks involved in i)slposii ,ice'ipt 0of uufs. IcCause of 
psychological and i)tlicr (ii icrciices aimong imrous, individuals' slibjct'live rates of 
discount may (iif Ci suhslantially. The prc,icnl vabi ii liicfit/cost tici is C\icllv tlhe 
saie criteria as the nioirmil fichli/cost critcria but with thc iiportanl Icxciiliht thee 
values of bCiifit.S anf colsts haive been IjItif b diScouiiing to k il.Cilo accOiLiii when 
tlhe benefits anid ctsI occur ovc tinic. An alicriativk to the preIscnt valIC of bend it/cost 
criteria is the rate o1 reluirl a))roacfI tialt will bC di.,cu.ssCd ill detail in tile later Sec'tioln 
on efficiency criteria. The present valuc foriiuyi llodified to chiicuIllebiiuiye tile Sui 
of' die present values of a fur occur over a nuliber ofseries of differCntlil V,.ihiCs that 
time periods (tor exaiiple, expected arnuiuial arnin,,s over a [rri )d of ycars): 

N F"N! 

where n = ie total number of time periods. 
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I)nfiiitional and Methodological Issues 

While the d isol IIIme r'l e s iIipp:ircnly ob.licIvc, its mechanistic nature 
distlises thle plro',cll of ohl:illtl Ihii popric cntilnite of tile fultrc values and the, k '1li 

t 1dilfiCnlty O1fSCl'tlil'. tilk.a.1111t ollri r:te l ,!iscounlt. The fLitire earnings for i certain 
ol 'tItciratiul N. lb basedt ,,,.o [ radiIt.' III t.c,;i.,t (itcurre t earnings patterns and 

cXl.ltCd killer nt'irket CI;an ces- thi,, is a pro.'-s Irlauglht with the opportunity for 
stlstI llliall ift' Ia dlicotiitelror. Al )y, ..ea Ilw rait i was considered relativ,ly 
Il itlreers.ial b.k ;iWse lelid/I.e . or "ri--kless" ineVT'n't bonds (the normai basis 
Io tl r iiith Ilf(fttiltv .> of,the tille k'la 'v),crc relativ kt standardi/ced and 
tended to !),,tale over line.c. lh calptlll [lost nations a plentitt Ice ctilirellt niarkets of 
of rate Ina cxist ,,th oti H'lel ctite! i i li, as i or risks) to justify. va,\-, n.ituritie,s 
sclctiotl af',a,ileh di. mmut ;te. and. olic imptllttv, the ftletuaticon illrates over 

111tt\h lIsiMl d it varittillc nliav be Ixpeldt be MIi C -iN .h ions in th. expected rates 
ol t la~ta+i 

'hTccs ic" I ' PIr aClitt,,illi,, i.t.; ci I't tth11 0! ,' ii CtlttttiDII f)titIS 
ttl 'Latjt Pl stttill t1:iidld hi h -, stt and one C31nI .i CL is; 1f ,:void 
Inu vki,, iiiti;l Ivd C', wIuui )Ot neseil t vlhls that lnlay Changesi;lt I us ll., tl-,ht;i 
sieiiliaimtls ilsel tl1. IIIe Litt.1 k+fyi\ N nq tifti te.n igilR'd illtbut edtcational 

plat e dQcisions W\Vlerlk. at!'ntll Is.hl,.t. type wherejestli.ents shuld be of a 
lixd ItWt ' .'ct gire ', t',V liiihIIII i/ aid, ;igi.aii, positle,iltic Illdq ntill l dCd of 'tl wilm, 
!l4bitel lu tt i s e it 1 t-tc ot kiltlllli I uit),. oli tilulilg a project or 
'I hi:ili.L 

I lie areas I sec iv' aid ps-,- s-crittlr vi>.atloial training or techIical edfucation 
are,.(e.xlleCt if, flied. denla..ndCaples oI .er t1is lo,c' '11h' 'Ihi for vocational 
skills nat\ Il'tictite ereal., over time al, within a single cconoini, specific skills may 
be suibhlc,%t to s;turatiOn W'Sulpl., illa iclativCly short period of tine. For example, if' 

rplf of iiIxt five years one mightthere is a nicd to lct a hotal ]m))) elctr icians over the 
cre'ate' a traii!i prOOran ihat saoii.l jr hlIice 2t0) Pradaates per year. The problcn is ILIat 

eiid oflthilI 5C'r the flat the il IC! d t'! ciciA:IS may fe s Itisficd but the training 
po IIrrti '.sill s-ll l cxi . Klac.tiwial .':ttnis have had little success in closing 
pIm'!riiis olln c they ale ilritilled. ldcallv, tic ticinail programn plan should have 
llrelited ti t .usllth prloduction of lie 1,(0graduates shouldfiClic%datli v ,tLL 
have prlvidlt an aals is of hvI the )rorani cOtifheb i)h'i:'Cd dowI, clnverted, or 
tcrilmrinld Ioncc the ilistilie'd iihenWit ,ralitra.ms wcic prodttced. 

)rta,1nt :iAr iiim c,;ea lii ilil. rs, i1tic hiliasis oi tilhuse of indus.trial sites for 
trainiu , a'i vlh, is-;tI., illaddi tiotl to providin, icces s to nmore current teculnlogy, the 
iilnli cost if Celiiiii)it I,or the pirlposcs of production, nlot training. Therefore, the 
c1 ficicuI'y ;iialyi, reqt.1ires only that there be sufficient benefits to justify the proportion 
of equiprnierll and facilinicC css allocatabh.e to the training activity rather than the total 
oifsulch costs . 
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(hapter 2 

The prcedine &lsclisloii 11.s concentrated on tie issue ol production. [ecause both 

~tttltut d ofllk.'trIIh2s'i .;Iti rllt llll CV. inhlivid ll l otLp t:IIIandl':ilic ill I .re 111)le., 'Hiie 

oit Oll iiCS il't \';li,1et t'd"llt. li\,l\, thw C ooll iliruc coll c.i 11 litiolily [ Ilist he 

dist.*JsC 'id. 'orlq lll.r XIIt ,' he2 dined N thne pla tr,' or .nAlki ctrl n ;t CoIInIIIICr 

to rK\<i.e .di ~th I Wt.in\', hen rliluri, 'I) horn (tei',rrni I. C . . tit.C nr" i , 11 

IUd IIIC'II, Ot'OWIIIt '' )le ' ll1\ I ,onimwn r S.-L lacior olill he" p ti l he inlividuals 

rnihi CdIrilIlI0I'l"I, 

uNpol lII' or hiI [ .' ,lnlll il wt ;hilt o intii.ic iv II iis vecii' , If teile p alirn er 
;ifI.'tlectd hl lieu lei ne.t. i'01t an , lintniil decis1Fion \'Will IV'baskd 

ikor' c,I 

Ito rs 01Il.cnmmhtlll At inll t' , .' a +lc 'ls, sttlr llet.'., ;ll( lile 'af.ct,:eld 1w theii-tHit. ' , n 
dCC 0I.' l, 11,ldlt. 

In th . -innihl .- I, s .5 here, o d\ll t ,\, o lints CX Ixl, 1II 11.\II ininII '.Itit ',\ ill e 

Ichieved h\ ,olle-,idle t e 111c viln 0I the twn nitlMIntS .111d the t IIIlL't! 'olllraillt till 

oitlulit produt. \W hile I)iy 2Iil 1 t11)11 uItiliIy'ctnln. 1.11C rIh nIin,,ih 0f 

nirear ea", Oe it. p niWC'e" the haCt tn d1i1:11 IIl Itc is expnnundCd, is that1tIhe ItlnII tnlint 

,'Itl l10w, conIpItetrs call h;illn lt, lie ol IIni/atior procss Clqickly. hie ni il collstfainlL,; 

th. e tlin,.l 5 .c- i na-,It ao.k'carL i p nsh olnitYknmnws'dlie ahout :altcrn:llivm' coslS, 

about tile 1at1 rir t el lL Itlo.-n]IpN atrn0in n np llt.,nhlldOI the ilnc prccl r ce thosedet ol 

a.l'ctCd hi the tCs is ll iade. 5 nnis innutput.,;+- clh ta vcrblx ,ibihity and certain ftrlms 

ofl disciplinarv h,,.'h,ivil or ohdi.nCI athttndes;--n, be jUjh. LL This means that tile 

prts''C , ofl pI) duIin 1'islu it inltfIIt cnkIT) loduce the telhr mulpi t tLJ.iiL) _9n si Others. 

thi Ir(llloutptlts Ilnni be. illltll ]\I 2\t.. Inivye at [i in'r',vin. That Is, (m ie c dce more olt 

either oHlutp ut1,.1 ritnt 11'01Vti00i ot h 1\1a1 llc \\,)Iult he that one I.lay not be able to 

produce ret.lT ahieC,'Inti b%tint.' Iniit ut intaged stuidents antd increase aChieverlent 

equality for this' cIlisi :it the ',,Iit't11ie. 

'lhe task 0I s.'h,atiol'l.l r(innan-r tin jut., oI all llntrinhuers) is to uniderstatnd tine 

productitot prnicess we.ll crotulhi tin be Ible to identity which otipults are independent, 

which are joint outputs, and which are inutuajv: exClusive, outputs. Then, the 

-tieduCational in reslurrems coubination of this knowledge of die pmduction 

process ,,ith an Itllsd:ni tile approprim. values to be assi iicd to the outputs soiildcr, of 
that a ,leci.in can he maled that ss,I in irn,'. die tli ilit'.' ti) be deLri\'ed frot1 die mix of 

be pOuccd.outputs that arc it) 

There is al nut1olrtiiute [teideaIcy lI politicians and even soeic senio- educational 
adminimlstralrs tin act as if the cducational production process can be expanded (in terns of 
the number of otutpts anl/or the amount of the idis idual outputs produced) without 

providing new resources or incurring any sacrilice in existing output production. 

InplicitIy, they are assumig that the current ediucational process is inefficient (probably 
true) and can be changed by ahnlinistrative fiat (probably false). Unfortunately, even if 
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Vtiv .iCuQne.'w 0tllits 

without reducing othcr,. The dellIald lr lic\w or blette litpiut.s1 l1i1y c :iiliic'vcd by 

iccs 'OUItsti lv iiit ii, ew 

the adrtiinistraors wre filLy correct, admiiruilli itirc,; l',c'ly lI)y 

sacriricing so . L S t i liould ic lIchi. iic . 1t t ile 

dema knds C:,iiproccs ll lit skills) illfliiv ovci]l) 1:,. ("N (l tcak i.rs cla6,inAgiiii 

such a mitier that to.crall phrictioi( out.uts is; "leooin iTOOnrd, both inrcdIc. 

cC'OinlMic tIhe'ory and aiinili!atv' procdurcs, is tc I,ict those l tiletthaiiic 
UCalliionl.i tion pl o( css , ho iid cvi i s,, rcprodui .i It, LiLsrokii l,:,ii st llIcavc, 

iiividuakil xv litrel ha.''vtcciv I liuiiriviit corlciiltiill %lltheiri;aiiii L 
litll~liiicit Ics onwiil Illl.", 

lI It 'l:~ h I '\c Ccd' ll, I(A l'inII cIIlo t lcf i i ',lk I t r' fL I I)k l Ic0 I)t IlliI I S 

liitI k. iI nd tI lit% 1 lip iniitoll' tiVCi CsStdisettslsit ll AIt It ,'kI, i Ii t l l ilf l IICC ' 

a, d cIIic.e Li liiLi Ichool i lllts Iri \'stcli A, c itIally i i I)(f)I tI tcrl 1 issc l I 
th'.il (A [I I I . 1 1l11. I i 'l I tc'i CIk , 11, 1 1 t l i Ir, l .i )rot u 'Iv II y hIc' f" II. lc ,ic '- I,'' h I Iil < ll ,l I I I 

l I t i is c 'ilS 1ii .11 Iiii S ,i v 1 1 C I t. IhIi l c I r II tI 
I Il c 'tI,ii ii '.I, i i Ii I rii I Ir 

elticiclic'Y) eXit', at li , iWi Ill.-ie II cit ( Ilili i iIin,I~iki i) il cI'IcUIIIS ZnIi t 

rch'ke's i-crelii'' tit t-llr in tei ' l id it v ioh wcathiito aiNiit Ic Ullit. c'x I plC, i:i!ciil ; i 

till ilt lI li l i c, in oll t i\ itv tliW ,iiitd .lk4 I- ot more hour oL t t ieiit t) 

Lc.'liCi ciI; it. ,Sli11 iill dw ii Imic'uilt hI e ilLf'• tI thelie iv1il CO >-iillrl'lll]l i 

k.5\pcwl ilo L (A c, l lip l's il li k'o lii ! ' il ariiiii c i lirii/ -ii idti ti '.t . l (Iii' i O tle 
&t, ,lillicd toh i:c l~ I 1 CHl<{ lk [Ih' loflc d ki w itl tllll ol llI'clicl C'.O lk k)i I, [ 

it),lli'i l )i,l :l., I?, . ;1 Ic). ( ) iW t l \' i 41"i(iC;It~i c : li i l pi Il ,c',i i , k 11 kl 1hc' 

itica(o l 1 ,1 ll l , c l l t o l 111 i ,f it , )11" , ;t ,a Ilic c'ltc'cl 11,di ii!.1ilml.!ilki\c' : 1 k"il\ 

anI adidilitw l!iliI i . l i ll l )l n i ,(,lfl WIll. ) ,, I'll. I "i_ 

til i i'uil i d , proihiietix'ii [v 

rchaioinuships t ) Milk i[LIt( 
F~ive IiiliiIii )iI c.'.i.i I,,11'plictl.i1 ill I.i and cost 

)II
 

2.niuil l, tiitlii lit ii'0 iiilc Ai. i 1 diotll\ ,: 

",, Iillu llt ti l l 'O ldli1 iI):.3, ic lk 

4. f],-wd mIjlut ilti~liiiw-k , iltllllllll ,4 ',iild 

I k lf llt i' I Jl d IllalhiI( 0,11 ~t.'itT]hc'I'l I Aflc'l! I i.11 1 i l lh ' I1 k ) , IlO in SitLuationIS bUt 

Speciall '!'icll cdiic I. \\ hlIe- cc ofliwlilic ticir hlatlcs 
relaliowndhil , i ,- k, I I I t comlhli on,;,li ',tim)n:iI 
ro'.c!.S ii. iii iu tii irod iclivity 

c I ,i<..l>_ _II, the colch Icc'isioniun.kcr i/llusl 

(ict' .lii.i' ,, tllit'uiiis,, 'ii icr ctnility .in quanutity, :i'ailability'lliiiic it puts 'eL ica 

andi t . oh illjiat'ials, cLtilplictiil lii li Io t1i\',tlt1i stulg,lld lac'iluie. llart e tit,p irntl, 

aintdconul mlir 'cit .iicui' thi'iwijr iluhit ciceillt; with M.lii-hiiiliL M otit s thl 

dccisionniakcir uiill cii. ()tic r son lr thc tuuriscryalisiril ciationlal Systemsd 

relative to ilitri .ilnalchiaiwc is hit 111 tdisii to justify ally newnkc i a wiays ha 
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Chapter 2 

input inix when, in fact, there are few data or experiences to support tile purportedeffectiveness of ienew input types or quantities. IlIIaddition, ecoiheroic theory present.,
the productivity concepts i terms of a given technology. If the new input mix alsoinvolves a change in technology, it will be even more dificult to justilv the
instructional change on the Ilsis of itliori quantitative (ata. 

The second problem the edncaticuiaf decisionmaker Ifaces is the valuation of niarginailpruducl. In addition to tile iidgdnent,
identify and value the effect (4 the individual inpiuts on multiple outputs and Outcomes.As discussed above in tie description of utility anal .'.is, niultiple products can be dt.-altwith but they id conplexiV to tife analysis and icighitllm tile 

hasic probieim of ,,title the decisiontiaker must 

implicit subjectivity ofthe vahliatio, pro:e: s. The decisiomimakers need to know both tlhe cost of inputs and tierelationship (independent, jointly pm'xduced, or 1111umtm1y excllsive) armiong the inputs and
tilemix of otllpllland otliwlres. IlIaddliin lh, I is' aIhV I assignIt a valle toalternadve output/outiome nxes. (.)\viouslv. mmt ic'atiommal production decisions are 
llade Withot allof this omiirui;theooal 1:licinc.V iteofof; :01C is- increase tileto 
a:n)ililt, quality, and timeiiness ol ,such int rmaiion alandto niiak, tim' ahmiiion process 
more explicit. 

The third consfrlnt onl dlilI fdccinmmkiill iboit prioductill IS tiftavail bility of infbutniation. Given I e uitmilov of educationaf rcse:Icf of tilefat thirtyyears it is surprising how little is"kno\I) ', letait fiow little call e "proven"c1_cering edUcaioniaf produclol and elficiclcy. Ihe nt\ sctio, of, this iiioollaphwill discuss the various individual inpults, prO csses, outpilt, .ind outcoies that
contitionly ,tie l)troi)sed for efucioi. wsill1chbe revic ed i trhms o!tf ll,at researchhas revealed, what deductive hbwic and experience can tell dLecisionnakers, and what can
be (lone to increaSe te in:Ir)lit raf bise or Cfficinc'y decisions. 

The lourth specific constraint of' edicaitioial decisionmaking conccrning efficiency isthe fixed nature of' relationships thIat exist within the eChicalional production process.
These rigdities are not always technologically deterimied but rather are 
often -1pr(xhict
of' tradition, law, regulation, or contractual agreement. The Most dominant of theserigidities is die central role for the teacher. The leacher's doninanco in the classroom is an interes:ing example of tradition becoming instutionali.ed by law, regulation, andcontract. Further, because of' the low level of resources normally available for theclassroom instructional budget, there is little ability in the )(x)rer countries even toprovide significaInt coin plmcnltary inputs to reinforce the teachers' effectiveness, let
alone to consider replacing the teacher :s the major iupii. 

The fiflh major limitation otlthe use of' economic production and cost concepts ineducational Imianagelent is the variahility in tihe nlature of tileinputs. The major causeof this variability is die tieed to condIRtic iiN1in 'cc,enie it isionmaking at an excessively 
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high icvcl of aggr-CgaliOl (and oici a: a piivsically distanti level ol'adiititiouI) The 
"teacher" iniput is aniex~iamic of a variable [11,at ollcaa cmillais msaiiiaila ini;!ia 

varlition ill SUit al caseV 01 ill k.haMCIteri' iii :I Cr0111) of teaetirr iithe IH~l 1101 

be it liscl1 hase. Im dck rtNIillak ing bcalie (A the tagce rand ;i suhstaii l \ aial iol 

that exist alotirlit th IICiSIII. () I HI Iil CI'V. le itifOne (i\i Otie ex\CeS'i\ Clv 
Laig [Ctd t'O nrCIII 01 the tk.clc f I11jMit 11(k Is. C011I 0ih I)Trits-Suhiect kiiowiIte, 

e\'leriiLHCC, '4,11'CI~u,> I11l1ItiIiIiati, a:IliiCI:\li-hi p~lbiitll ofk 

\\101111 [11"Ii~t 1iit[C-11:il aal i oll icIIiiililihiIt 'I tl 115,till IlII~ly he C n ilrhe 

111P. lIcn~li Cllk !ilir 1,, II,txldmC dch1ekt over[ \CV tsi., :11 [ik o( sinvc 

d'1inkt k11 cr,) i over sproductiotioh,* stilnltic lsion ()I ill wIt aik cilt j ie 

ii~s n;tItiniiite 1a.ilk O 111sc\ics 


I'tilicm irc c )I 'tIhe l uhiil ih ;Is'.:ll111 l ilitit'itdi 

l-c 1,1 ill rlcvi W h i t , I 11C1111 d a w1 ill tIflCiIS Ii 

x ie [hchLW o 115 s p~,-I \dr 

t It 

I iiil tihnines (I dni\th~ji"hI Ail litlo~l * ,tollo ,nii,f~ liihc iiiiediateo 
Oncef,11Ml,1 hdNi ii hi~ ,iii ,h'N I lht,~( III IiA11011,1 HIC iS t:i W4,1 t1C 

and \keCASHl.ICIeN5 i11W1 k.1:1100 lit .lc~h51s lckcfeSictolid01i hi\AHiihI"hiJhI' 

threI., alltinw thin KIt ~ for111C andt I illC th,crel: thi, , , t0c vilallitiv 

lIC34lle HIC s ()Ih c~h C I v 0 '(dLra~lS !owatdln,11 ohuc u11" Ili IC-1-IptAc aI lii 

il alnmI)((.Int I!Wkt)Ij, OhS r'' th~ifIt,11tt111 hWlk- I~tl Ow c :'' "J ,Ic \ lii" tdli 

jilItli. otit i I110W Cthi iih-- 11t11)1 N Ok IC cacilihlvarbys,(11 1 () l h\ :1 n 

ghc I I I II/ I il II k I -I it' II k. I I I I 1 t J IIl ii II v'. iI Is Iak I I,, I SCII .1tI Ve 

5 Hol I.,dtl;~ii~ hCilOilC I C ti I )I k )I ,.ili t '['C ~il ii:li'IiiC o 

lit.o t of IfIa(t1N01ehtliaii~ c 1I 1 1 iiys tlit. )It w!iiitt atIIo sIstx a. o 

preacn itiitaoiIlk)tltl1i1 Il! Ith ii le iciOIfo mAlk' C dI III toan applCv ofy effey' 

"wk C a II l C , abcn e t itil" 5II( '-CI I CII.')IC t Ik l SiI I I InuiitrahI ()'it--It aerva tow:i s all 

u t 11tlIn -1li 1.1 T wadv n~ ~e) li, 11,;.1\)It)1(, , h -c l !, , ilo ),)i l 11 21b 



Chapter 2 

!ll likC cAs. Ill it lOW ' kYt, iVe paIlls )f tie pritl ie csetlr, btlrratcracies
rarely otftei nov : f.r nl;,.' , hi,agc il Change or experienltationt anidedturcatiotnal ,lrlie atji,ii ,,ill t,..u1cirlmt 0 e.'I; ct sacC pccifc i orsaiaiist innoVation.In Ili., ,ont1S t It 1., ;tNN l I , [ j[ttiI 1h, it.;iprovcer . d i ot occur even if 
ttrilrstaiiidini! ~iNiL u ti~ l Iltatiotl siihi the huoCes.Ill s tillSCxi~lh .i11 l 1 1CClx xflllrtII "m h2pl C.%, o 


Il 
 .11this .'t{ :tutuitt,'uti~t hi,, h*t.'xii ll, t tIt : .tttrtll~j.h t\w, tu[jltiti es: 

A i lih ll tt, liCI [s41111d CIel'.bu CCtOM)lliC 'OII('l)tS that 
siip )Irl the ll , iieuu Aill 11n;ik ,-, t :110lIII. di ii' 11cv alld 

2. d+.Cv]tllulcitl >tt:ui, i;,1 I t(t1i ]ttL'2, 5 I([ ctl elhC 'a,) st1Oey uIii;ihys. 

hei~I I, (lie 'lk I . . 11 , l "i.... . ,tN ii. "hlt tll hc to .iiiplilv and clarify;
to iiiiiM ilttII-e't.it li -, ii l ' II i, k[(i o: l Ow Pre , illl. dr lxm ll lla, be tlia[t ithewhoie area tl ecl,.iiil i, ti il..ilpt llto., nppt,,i more comulplicated than 

Tli lt.'ri.>ttill lot il, I, thll he i lki, 'itl 0I tIi ,itS ;asa ill)tit- t ut t procesS 
allia.hi te -;0 .this ioe1ithlc l,t I, , t, I0 it - , tiN ,V .'rtiue. \\lh ile the ilpttt
output titidcl llliv l ,, '.i, ili :1 iM liotfi lo hi tepilt.i 'iuilitiuit,,,gai ll )icbasic
,PP I tI'li ofl tlot] cd j wtt tjl
I'L']LI[ t)ll lij', IIl "[l tt" hJ[l 

,tt ill t I ,eI',i rlud ul, c.iiInca tiIlial prtduc!iollC') 011C, 1110' C l.o I~i~ .ll II .'ki 'C"lhoIllic m o[dc.'[ (Inlv \inlgthe ciitltLc'.,, iiLlitm 1 . r L, t, i ,i the etii~il-, .rtioi of' varialule 

t.Chilhw 'IL's, utd Ihil, ,i,.It.'C lIs \ t l,I[hII t ll I t,1t1t110 .l o pI) 'tlsrdtii lt.u)Il.teS). [ ll 10be o ally I tfany) tif, the cc, Iiil mtlI I.' lh it tl utk
nl I.,, idcrsto to provideonly a v.thi ',Ihi,. hchi, wial p.set itltwy,i'pedtgeoy, adnlilristrative and 
14Illi'ia, II. nttit5cl clc,'MIilthl opo!o.,.ye potlitical scic.', and illtoiriiaitll theory all mustplay iitptrta!t n ,.. 0t Is hlt wilhc ic realization that all educattional 

decisionmuiiam:g ,vihI t.tkcilacth,eut optimal infforiiationrand will be performed byindlividual whOlIk 1.I die fiallltt rI d professional skills and exlvrience. 

flt[ ill ltlisre',a.,d tdtCaili is to dillcrent from the oth r social services tie point isdeciikriN must be tnaie ssJ beau ,,it th iae. hIC IlIction o1 the efficiency analyst is toimprovc both thewdc,.t,,ituit;ir ,i:d the decisiu:iktng process. Improved, not ideul,
dleci:ion'-, auJte ,iml',rcalit c md att tmiable tgoal. 

,tutkirt\Vithi thi, 110r, r , l .1t1tctu(i itt th goal of education production arnalysis,
()ite Ilti tIrc tlce I. tlit tv.ii inipriiseilerit catll never be ccrtain. Production analysisfor du'ation rcm ,, mi d I,%,what is tidcrstuod of the pr)dUction relationships andwhlat data calict'I e eiucuutI ahet eI ,olive allrutier) to suppolt deciinmaking. In the 
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IDefilitional and( Mt-thodolngical Issuets 

flC.\ sectio~n It' tlic nionogralil. 1hW p)l)O~SC ShallI ~t1 If WrL'\c' kno Wnj (br moreSCI wha 
correctlv %hat analiL think Is kiim III Iblt ('(1cdnCA!lI01al1 prodtin and c1IIicictv. 

\\lic iil\s 'hlotld h 1 niodC.St ahotl Ilicir lkcl of, com-cjItial m i tliia 
kIto\k !Cdgc thcvk, Io ctholcc 1)ut Io 1 iitillhlcly I tusc IIIav1c laty~ 11m(L' fii otitig Itic 
Ol, 'i1IM Icd1gC b% IIJcttI ILlcr. 1plaiiuicrs, a tini~uos ui llpdCytIlacrs. [The cost, 
iIt 1111itLiii and l111i11:a1t Wctl crontcoit cic' i too11)%ri. ITheollS,0 cduca:Iional pot s tuipl (0 

cdiaioildcctsioiuiI:Ikcr,, mi' clioosc to di.ts iuw or !iuorc Llhc antak-sts' 
~I iiiiihiim u it I, that IIinICtl Acr ILaSi1whlli l1,I'l111 'cIlii~k t aII V CXtsCd 10 tICItiI and~ 
.11L IuIi I .ck1 co nII](I.I cr Icu 
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CIIAPITER TI'1REE 

INI)ICATORS O: FI-FFFC'TIV NI'SS IN FDUCATIONAI.
 
PRODUCTION: INP ['SAND I'RO('ESSLS
 

III this chapter, educ'aiional effectiveness indicators will be'discussed at die first two 
stages of educational pr,ductitoni: inputs and processcs. It shoulI 'repea ted here that 
while tiledisclssiofn will coiiue II) lCcus on \,anillCSi tronl priniary and secordary 
eduction, il"cncept- plesclitcd a1l initrpret:1itmaeiiltcn ,,,willbe equally 

ti1ii,.itand tchn 

Se'i llidlared ucatiIi, to i!,n rvick aihd 1insrvice teacher tr ilinin programs, 'aldt to 

apphliableICt(I pre-p irarv CdmatIotII. V a I.mical wh,)411, or prograis. not

SH~ll~ Cttlt.L i.lA 0 1 l '-IS O l 11111 , S lliCC] ll %t1 

.t;ilice' cI lci.w ,\ ix d'l iriablc' ri',k lin[c'rilisidlL'± !biil~i iiulrili~tliitls, s;onilC 

qiestit mliili t lie tii- ,lis it) proj iiLtt hsc.'ri.Silig ipt 'cSslC:isurCs asr i liel Of i a d pr 

ijidiCatih- eltc Lic',. ihc'\ te ililtledd here sii.'C bccatust Ihe" pictherrcd outpul 
and oilcollitoic'lire ofl it 11Cirtell ottcll areII cdh iIrrrl 1.s e'tllabsntS, anll:ys'.s 
forc'ed to ;lIttCiip t scli o or prltlk'ra the basis ol iilst' IL:uiJIC oillyiO ;lid 

p0 cc'v:. iiibb ( \V!ilhdlliai School, puilltcd ipiail ailid (I 0)), "quality 
ikel\ rclcr to I tllpul11itsdclihilitio s ar it) i t d prd cc asc e t'0 ou) o1 

t1L HiC' (e.e.. e Ii " lK.',] K) ll cnkii Ald l.xlCy, 1l)81,\ l),.l; 
liriiiii :anidBirdsall, 19).. 1:ullrcl, - and llhS, Ii)85). Thus, itSeenis 

lpp lrialc to lt ideI inthe[)r',u ii neasiires that slidtildisi'ii a ievicw of thle 
li.ie [te 7tItshelp deCerliiC tloa1he ctils of litool liI i QcIJiCII llecliveness inI 

achieviiu g (sir(anitC tiils a .ldoutionlcS. 

A Seonl qisticrlli lriitl be as hcl ill andrisled it) usxchl hoeli Connlliiunity 
environmiient variaiblcs iii tlls discussioi. "IC (eise determinants arectxtal 

recoriicd ;isliavinig critical importance and it is understood thal cr'lucaltiOn.dl plainners 

aid adliiimiislr~itorlneed ito evidence algreater sensitivity to the efclectf tl' and(lihone 
cOniiliiL cottiC (Clo wskV, 19,8(0: Mercy and Sitehinan, I1), Iirdsall and 
('ochrane, I ')-2, aid Jorhnstone Jiyono, tilepuipo' thfand l()53 j.Ilhowever, tis 
(IisctusSiuOn is to aic withini i.. or inluetnc ol tlie.\;iiiiC the viriables that thconrol 
Schooiil adilliiisliatr iir laiici. While ili,not possible inI the short run to alter 
Ipircntal Cdiic;itii)n or Carinins or itoalter signilicaitly the availability of-educational and
 
culturall opprIrrutllc'i\thin ILi'i ciiliinllity, one process variable that will be 
discd';scd here iS tle schols sucess illInitiili g ,alareital and comuttnity 
invIi venllcilt. 
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Chapter 3 

I. INPUT INDICATORS 

A. Teacher Characteristics 

'he tendency to the a school or other educational institution by theiudge fiiality of 
cost, quanlity, and/or q0aljif its inputIs is not limited to developing nations. Often 
parents, students, administrators, and analysts have no other measures from which to 
make an evaluation. Also, since the iniIts are within the diiect control or influence of 
the CducatiOIi'a l at horit it has always aide a certain intuitive sense to foc.iis atteftion 
on tie ISpCct.S Of the school that can be alffcted by adminitrative personnel. 

The most commntl .Iudicd input is .L .''ll. jh s ca.uctrist ics. 
The !cacher as tliC locu of c;a rooi instructional activity is a part of the tradition of 
almost all cultureI and has beeiu institutionalicd in most curricula and forms of 
classrooi orgai/ililion. Also, discu,,sed earlier, niainy (eveloping faceas was t1,1ion,+S 
stich fiscal constraints and alt'r.native priorities tht,1 it is cxtrenily difficult to opt for 
oilier than i teaic er-cclicICd curricum:in aftcr tih tca'liccrs' salaries are paid there are few 
funIds lCft iii lhe edCa(tion htifgd'L for alfcrnati' e r C , i( hller-siippilt melliods (1f 
instruction. 

A consider'tion that o cli is ielolcd ill this debate, .speciall by itose who 
proiiiote dCschooling or non-tc'acticr centered inStructionl, is Ihat tcher ciiploynicrM 
serves a variety (o political anud social pir poses for any )vrgovrimiet (llticth, 1970).
l'vcn where tc:he'r ionls or assoiationS (it) not cxist, the tcacher remains iiiportant 
as a reprcsenatiyc :mid s. iiilbl of thc cciitral govcrnimCiit. EIven ithose who J.dvocatC 
less radical rclor ilts (ldl 'h as ulilizing unqualified leachcrs ini collbillation wilh 
alteI, rnlative learimii, tlinolocies such ais prtranicf iisruction or Imteractive r:lio)
Owtn will find thiiiisclvcs blocked bccausc 1parcnts aind governient feel thai improved
leachcr quality i thc miot[ vi.,iblc :i1d miimblC iCaiS oI schooll iiprovenient. 

Th, characeristics ofehachrs thIt fmniii the IMsis for the most Commonly used 
ilodicators of teacher quality are: 

formal c ticna!.ii l atttiui;iciil 
teacher traiiiu attllaiinicrl 
age/el.pcricInc, 
atlrition/turnover
 
specializatiin
 
elinic/nationality
 
subject niastery
 
verbal ability
 
attitudes
 
Seacher availability measures 
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Indicators of Effectiveness: Inputs and Processes 

The first two characte ristrcs relite to the quality f forn lrapreparation the individual 
has for being a teacher. The alrownit dio quality of: Lh acadcnmic education and teacher 
training are assnnred iohe posinvly corrlatd %kitih the teacher's knowledge and witlh 
tire teacher's ,iiia, i rt thit krl,iCd,.' to sti derits.to 


Norirally, tire irrasrlres for thsC indictors are the years oiedcatri r raffirlilo aid 
tire level of highCst .tilln111112n1t. SOrLrrtillICS, these indicators are expressed iI terms ot 
thc. govcrnnrent's or othe+r aithoritv's standirds for q:llilic~fition: 

qulli]Ild--	 I)0xrSCssirlg thc aiduC.ic aid tc icl trailriire 'ttaiillrucnIl 
:tl)prtpriat0 to tihsiignled lCvCl aid p,'of leaIching. 

tidcdrqtrllilicd--	 lOses~iire Lire ic idtfi bt1t)(iirngIt thetc'iCher allta.irriiet'nl 
apprrm iatc t0 !''\cl rtritir 0!! ert 

rrlcnil ifiel--	 i~~'sl~ rlt'it!rt' .i,d r~cn iit her tr'irrnnttilt':i li te~ 
iltliqualificdi TILAOq i c i 1101t.lillltq~IC1C ol OWl igl 

ttllil llrr r ; i't .hc ilc' l of asrlll Ctrtll lle)it' 	 .lll 

Tlhe ruse 	 tlrrrircrrr. IMv carrIoft IM'~~rrueriorrtrvconparrsrrrs he 
inliSfIadine sirre is fhe 1 Ow\ I 11:' '[Ircseacir 0111r11ryrv (-1',i 1,i h Irti s l ds. stirlltldd 
ofte l lvC s IlirtIC if riot li,c) to Jo 'ilhthe stiriiil tk;rirhei Nlrppl\ aid deirirlid as 
with iar ly bjctive taridii tirl raterrl ; rh .'ORiati'ii rllr traillrllg alltiilllrlno ',lo,[ 

to teachcr AIssrelrrts. Sidi, ithi I coniltr1y or a goeeountrics wlh coiparable 
stairdari' aid cdtiUcrlion'tr limimlivt errrs, ui" carll ie'Ihe pch+litaig - distril nt ilof 

iheIr , 	 ;r il ( itaiclrers across ,' i!:i oft l q iitlir All ii ofiiin (Ilpt Nlity' 

A sccotd ,ilt ifiL once tire CLictinr;i :ird tcher traUlinrn si. iihomrt credentiliS o 
tcacher i,; irioervtrilrlit alllprivate 1 reward oflhfe. tay s\ ;lil.,s higher Icevls 
atlatii. Thils, eVcl if Ihc assurpntionis correct thi hiefrher lcvcs of' attililicrit 
pr(rior tcItItCr i stlrtI'tiont, tic olrl liitarlir Cffc'tt of te c r edlr'1lliollill atta.linlliCnt il 
Ce(lrcatilail costs lh i icrlu lIlrlcts ic' it- e assurred thiat liirCLlIS to btodff t, till('rrrs I 
narginal cost of iiihcr :,itairrnicrnr ql.aiitrcat:oIs is oflfls hy th. injcrced niitrinil 
outjput of the cliasotrrlN 0ii1LIiroS I rr[r Cih ihC "ire icithcrs arcl qialilc" 
Ceiil)]o)td. hIt1rrrls I'll, nl o el isilli nnrrilchat anid rctrrcntI kleo'.Ilii ipolicy Ihcw' (e 
cost impact fromrr rrpgralili! ti'Ilcr tlraluhifreiriils. lhC iinrridli1tC Clft cOries frr0t 
intititlin ,ni tire rL tllitLrtipiilln, rc',-'es toxpanrin 11ClC'Ii1L'Ilr cirieh ogrart ry 
pIroduce Igrcatcr nrrimb,. liiflrl qutlilic'1e lihc ctHl-i oil recrirreitof te lh r,\,!ill ons. 
Cost ISa1 itll ir,to pay f1ithC tac uiceFe of h',iv ,rc;iti allral s:iLrU', htl-estltey attain 
higher qua licaflionr. 

A conrnrml pirenrlirenrrr during i )eriodfit edtiucational cxpansion is thlat there is a 
compounding eifect froni the irteractirn of the pay systcni attenpting to absorb the 
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Chapter 3 

impacts of both more teachers and higher teacher qualifications for old and new teachers.Without proper considera ion of budge ary iInpacts. suich prog ran s ca ccreatle generalfiscal problems mnd p)os t " serious opportunity cos.s in oC otherrcrils social and 
development programs. 

erren 

teacher is an 


The leacher ofaracteristic c isj. equally cionmtrversia0. Tihe age of' theindic'itor used as a proxy for eilhcr emotionnal riturity or experience whentllese chaacterlistics Lann1ot hC 1h1CeiS llCd rocily. A!,,o, in Iitry Chlisresithe age of' atcachcr is an inilportail t rlcerminiof'1Cthe authority and respect thatl v i] be granted byStutfents, plrellts, Ild coillllulit\' \,'lho t this au110tilly arnd I'Spect, te education 
lland tra i ill i n mentHL i f I IC'' 11 i ' uic'le".,vi I. 

Even whcr di,.Ict -Iet!WS C.X !.'In 1)t( ' 1 I LoIt ' at p. l hereI Ima be a.ISlUhSf.nrtia]galp between cIrIcept1tIxli /Itjll aid spci ic.11'tn A.; a concCpt, C.\riencc iriplies theellibodillielit of skills that occul.s o\cr t 1C tl1in ih lnallnd and ilnformal learningopportunities 1i)ich ItIC tCe.t her i.'-C\posed. t 'O'ver,thC experience variablenornally is speci!ied in errn. ol the nunnber of' years the indiv idl t has bee n a teacher.The oncepl.litiioll andIte specifica (i nidotbtfdly tire correlated but tile degree ofcorrelation is sitect to debte; it aries Io( eachl ti teacher and, more importartly,varies within arid airrili: counlries h\','d on lhe availability of thte learning
opl)OIttillitICS for t0 '.lIir otll.sidc ti e m owithin ,s Oht ocnil till ,e jpcl'ill ur nOrniz.lly 
a.Classroola. 

Like qnlit icti ageg cIN,(L. a proxy fIr experitnce) eiirs int) Sone ethcational payschemes as a detcrnilmlnt of' salary. The commonmost specification of theage/experience variable is years-o[-scrvice. This is defined as the number of years frominitial employment to pvesent clploymenir (if continuious) or the sum of years of'teaching if' ernp)ynelnt has been interrupted at any time. ()ften, pay systems combinetile years-of-service conccept with qualifit'ations into a pay system that las separate pay"'steps" for each level (f4 qualificatioln and, v,'itlhir the qualification level, individual nay
steps based on years of- :>er'ice at Lh"aL&1ifKI -jon_!. 

Regardlcu, of' the form of instituting apUe and CxpCiCCe wilfill th pay system, thebenefit/cost consider',ltin is the smne is for qadifhicatiuwi,. One must isstuie or beassured that tie extra cost of hwin, older loiier scrvig, or more experienced teachersis at least offset by Ill diffcrential "ffcC of these teacher characleristics on classromnand school outputs and ,tl.conirs. If inn, there iSthen Io educational jtistification forthe pay system (a.thIngh thiee iris be semiticitl xaiLl or Political justifications). 

Inversely related to the cxpcri iceCon Clept is [ie characteristic of teacher attrition.The loss of' teachers fronr the cducariOrhal sv.neni thrnrgh retienicrit (ir resignation callinvolve a loss Of exactly those Iersonal qualities fhlt ti pay incentives for age and 
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ckxp;.criccc WvrC dC-ilnCd to ploillutc'. lhis, t.Wllcr 11:1i!l011 r-ateS May he u-ed as 
irndicaltors ol lotclltial clineat. a ltoiCe' tlvc'eI S [ dcilic cl'.ssrioii or school level, 
tcclhcr tlirlio\%f 011 C:I'-, i it "1.,,Cl :\ii iCtirCliit+ll;1nd(1 isthiCd U11-. fl!ii as resipontion) 

alltitoi l hit&:ito arc kc!t;ti e 

ci I lc y sle.. ia u 11e [C:Ic. , h'o r lc ti rcsii-i tiCt( be ( '111d l.stuallv ire) 
cplitceCd h% t ,h i . r, .,i:i I,.',c ' i,.L , .L , iio/or lt ss qualiticd, teacher 

]IlteirtI.ijik_, liw l ,Il ; arl\cIIcss \vIici :pp~itd to 

", 

n )liia.ZI\ th iCs Aglain
ittr ith)io l 1' , otil, lIIif ltl 1111a11t ', 0 l cliott.tll the 

't('icati';itl~l nithiit\ I,., tie-i \vilih on-,i mli c iirid ts.a itiui'iticii k- sts tcncric Are the 

t lilt LJ, IIC t *SCi tic' l)rj irctions,1nt i'onlls il "ost i w h m:., .i *, c O abe r cd 

+.\ I rC s ,CCil C t~iLlI-c[ qtliIl.,titon i si tei .i ch of tcacher specialization 

%kth thc r1'0l1ic cnts ,r c.iIcr. Thc i ,, e. it ,.n protcnl, and otinc that occurs ill 
both do\'cloxl'd nd dc\'Ilop)iig liailsi, i> the sorwaic ol toachcrs trained in science and 

tlti~ csh. Iwo f1thc most sciois ciors oi iiIrctation i thc analysis of teacher 
stiipl,,a1ndcialllll irc: I I h)o i t1o e that aichc'r spicwcialiation aind thcrcforc assut 
balinec occurrs \\ licit h lal tcaciicr ,Upplly c q itls t0lt1l tcac i dculila d--in fict, a sirplus 

:rn of il1 llldl(- i d lnaucs 11c, int soiw tht pro lcm of i shortage of sciencela, stn 

nilldtiiiti l'ii s aiti i Wl i. i e ctcrmrpi ic distribution of teachers by1)0liuic<oic, 
spcciallation -a i;ttitMi! bilMncC i [caclhcr.s by secili,'atioIn caMI disguise anl Urban 
ove.,r-suppl _ 1 ,cinceli " :l li lh1ii;s t rural r-stipply.At >: tcWhCr, andi1 ridL 

SiniLir iss,,ue c'.it ;cl: 'c lo the supiply o1 nistrtlLtoIS for vocational skills, 
t'ecnica l cliclts andi air,'liats l1igil i"tInLia.i-, and many of the undergraduate 
and tadv.ccd courscs il ielicicit'cioi. Iiice mostt edtcational systents pursue lte 
illo ical coiscl,,I (d iindiItfcrk ItatIcd pliy by s,lccial' atI or,, the reduced effectiveness of 

educLItion lprO\ihllI'Y nlal roprilaciy trained tcictlers is llever concomitant with 
lilnancial say inos. 

The' rcaliiy, t wour,., is thail ntpts to ridc' tlic naldistribution of teachers b~y 
- ,spccialii ltionl, ,ly ilrily with an iiicreasc in the cost oif teachers' serviceslIrolab rlan 

(and lpcrl~ips ;ai iiciasc i tc tnt if teaiher training as more expensive teacher 
triner', faciiiC. 'laipin)n t iini niftilrials are rcqlired). It it; in portanit that all 
tcaciicr cliaictcristcs., but c'p)ccilisl tiis onte, tihe appropriateness of subject 
spcciali/aiiolns, be couu~idcutd ii1 trliis of the inpact oil aggregate effectiveness and 
clitity mrtdiu ds. 

A sp)ccil chlracteristic ot tcic hers that may represent a proxy for perceived 
educational quality or effectivcness is the teacher's ethinicity or nationality. In a multi
ethnic society students, parentsr,or others may identify positive or negative traits or 
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ha ors menirsocertde noC 
17,s " 'aodecpi1i q's ros mus aco e1d minu be,

omunty,,attides, H ''er,e he eposure' s tuder anMhir I nco munities tome mbers .o other e ini grou psmay be apurps f I e ian ob,e ceerassignme n system "n an y-case; dk.6 i~bu~n9tct
kfiliIty and, oca tion may, te co'nsidero6d a lual dctro~oeal off io
 

,,n er ain socie los.,
 

imlr ,dependence on oxpatriate personel as'teacliers mla' bierpreted eitora po sitive or sih~h te~emneiy, the foreign origin of a teachrMa ha e eficial impact in term roing 'understanding and-toleac1-1w~ ee theise of expatriate, personnel has t opsil eg eatr n
financial and thother~ P~oiaja istt- 1sdv. naca
'fatr is Lho higher saary 6sw' uSualy 6orne by the educational' syste orfrin.',I
teach. rs .-An excepion tothis is when the expatriates-are paid for or seconded fro
or nain. The cost ofose foreigners paid bythh'


_also can invohvft'a alance of paymesissesneth
~teacerrnoeg hoydean oFlai i a, oreign curec o d sis -~n e,
anaycreent ecago p~ra ege they canc teirsaarypamenconertpat fr repatrianto diiome country, 

s 

71cnegativoepeclagoicaj effect can'occtr IauISethoeCPa~itC amyb unfamilialrwahl~oci curcum and1JOw. social. d cublturali contex~t witi w hicte-Vcurricihlunm 'S nd~~~ The tendency of expatr ate teachers t; o re orunderoip asizeth&lpcl'lurriculum is icreasedi hsoae hee f6e~ rj;"',"-,dos'ot epec I oremiaini aateacher inthe host country formorethan tw'o r thr0SAq aditional complint often expresse aboteptit ecesi hi alr
to uso the local language (r 
 he locaI pronirn iition) :cor ec a heriiiit,relate concept tolocal istor'and e pLoiiene, 

Given tat epatiriat t~eachers cost mor .and may b e. Io fres .ismsituaitions wh r hc sd tbiul),le'explanation isthat at thle early Ulages o,
S,,educational dceyOpulent theCOnly m~eans for meceting the dlem~ancsfrcranhg-e'Ac ecigsklsm' b to employ expat-iate teachers. i 

o the 'potenitially powerifuf 'fficiency efet acanmcurwt
idigenization of, the teaching so ice,- lft6ality sacrifices can' mii izetebenebfi1fjtfon'.the us fl n~digenlu~tahr Ca inld lo oer Ir cA'nim edcdbalance ofalet fet n h c~s'iinofgese o aIrvancedinth itoofp the.cu-rcun ~hi dsusinofr he role and effe CI 7fr ec~a xpa tr]a~eh rs isilitsi~td mns't ryt


ere, 18283only s CCn pe
n Percent '0x-primary teachTer o nevrpercent ofprep ateoyan4six porent a 'secondartewc i. cr o en kt EES 6 
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Indicators of EfTectivenes: Inputs and Processes 

To this xint, dJic ciharacteri.stics if1t ha,'ave been discu sse(d are p11_ky indicators--they 

impotnet ill thil 
characteristics 1iav he coi rclated \1h ss',ssion of specific abilities;, knowledge, 

are not Vilui)le il tiCiSlvc hut h nivc only pOSCssion of" these 

allitudes, aid IbellilVirs thit are imdcr-;tokd to Ilnoloe lie desired c(IiiiI ttlutputs.
aid OnI'o111,S. Another ~; t oi iictaor, eXists that reucs ruiluic directly 1o these;(lesired 

chiractcristric, of tciclicir,-

SubJCt liastly is lIponitan ill 1ht ii dl'terinI ics tt- .t to: ki uwledei'C--ot lTdS 
anid skills--thai the iteathCr cmi tri,;'r. \VIilc olbivoslv corrclatcd with gcneral 
attainment :d sub.ect s'cciaplh/'MiOi, x;i.rhcCt ii .sery posscs.;cd hy indivdual teachers 
will vlrY acel idiiig to tlIcir owit abilities. the cMort thcv cxlpndc ill knwlccge 
aclmiSition, aidli1h qudity of trainini providlu to them. \Vhre su'jec! mastery is 
lackiii oi iuialcqti.itC, the Ic hLIcrs' kIoLMlcd.' 1we iu liii'ted texIbooks orcaiiC h 
OdUhil lionla] Stippll,tl uitcill (I ,111CiC'd, ct. al..+ lP,-7 ). 

Teclchucr 'cir!il ;lit 1, at critLic al ictlor ,inid, iii ), iclti hi c.s ihc inpnt l ii aIcsI 
tlriincv in i hic vcirciit uc Stici Ilucn, ct I107-; Avalostil m c xlrvtvs as it , 

and Ilt:lddad, P I - Lid ( Iccni, I18 ). h litet adhii0:rt1,1l c[lal iii, ih :c cihcr's ability 
1t ('xoliiiiiuit, *ac,ts aild l .i li:ip~r f;icilitator lcailning.lh' icOpL tie fi sltildclil In 
devIltopi ,g ii,eiii I ilI ia I icw c it , it lI i h rl i utc sUtic h ias textbotoks and 
illstructional stlp ii ippatlliitOlCiLtht ck lici ;ihrlitv to C(i iuiillic:te w ill be the tiajor 
School priidcd iiistrtctlouiu l rk' Ir e that xvill dc!.terlnic. studciit acqnisition of 
kowlCdgc. (lhi i,lvi, tOwh(al cltc 'tiVene o0ItIl'11C tachewill be dctermiiiicd by fil 
nct Cllect of sublihc'l in:li.S' and hal 111iliv. '1iC ClClt Of i ligh lovCl olf suhjCct 
mastery can he diluited if a teiclici ha; Pool collinili llil:iltol Skills. Sililarly, ,od 
cojniiuatiom ,ki!ls a.irc IcS,, vaiaiblC if , tcacher has hlittl kiiowl-dgec it impart toI 
slrCis the success ill tf;iclieis iid the aiproriteness (,I the insiructionatl progam1 
at tei.ichl tfiin ii itiutions canca lrcdic ted Ii. cd primarily upon th lcvcl anl 
coirlclu'il~tart0 Ihthse iw c'hrua'tcr stn's. 

tiiat nli ntau chteiarcteni tiW,:id one lii trcl 'tl'lyIs rlc Cctl ill StlurvCy 
research, is the tcLic-r" ittulc id tlre clasi.otii pc:,.csl. Iris would include 
specific ailitudcs towaird clilhdicti. the connirunuity, the , liol ainiinistration, their 
fellow IcihCClS, aind iachuiir. o ihcsc attitudes will ori, iliitethe 0ctii.rtin ii ofSow,: 
ill the teadicrs' w , i1 ex!.i ci c'x s tlfdlils, soni' x,ill 1' a product ol their teacher 
trainin , cotiiCS; :(ii otlers will reflct' tcricil :ito,l and ii:winiiv attitudes. Over 
tinie, htowcver, tIrll limust ilprtnLlt teali her alituLnCs will N, th iseo, that they develop or 
inodify ais a result of their Owii Cxl)cricCS aS cLIsSroon teachers. the (ltcrini:iilt of 
these attitude_-s is thc coirliiuration of iositi e and nigative incentives that exist for 
dileren t hiiis of"oxipics sed atlitudcs and I ]ehaviors. 
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~hap er,, i 

--Casu rei Tofa t Li tu ei~s a df cculIt mctIi o~0Iogic~aI fsk? SUa en 
ffrom a skepccsm as the wi ingness of teachers to'record ir -be a t udea

opposedtotle onlest at'he feelaiFe s ~ y~accep ije * At 'dieobe r-iats acs 
'nfu h om te hereh iodc iau f it.CIseven idie sefo attiuides are,Feroatdes ar avo hin mmue directly. Expeiece suggets that

riechrds ae'apowr Ll frceindetermi n'ing their effort i their Nvkan te

empathy with students, The 'Current irnerestU teacher inccentyt (going beyond usaP


ancrmtoCnsideration to an ec 
 ebnsive nuimb~r of monetr' and lnnionetary
influcnces; see lgarajan and K~emmere,~18) isbased on the precept that e chers
 
attitudes, and thus' their behaior 
can be "modified by he actions of -educationial 
adn inlisziators -parents, anid commuinity offiials. 

teachers avai'lable relative to somne other unit of educational 'input. 7libs rcrethe,,
studen teach rratio, the echer/class ratio, the teacher per school ratio, and the teaechcer 
i,,_nsL uctionaI hours per week, Tje st dent-eaiher 'ratio, iscericved bydividing th~e
:number of students.by th~e Ylnibe 'o tel 'or preferably, th ultmeeuvln 
numb~erwhen sonic teachers are'inployed oni ~imeais), This ,is sometrsexpressed in the inverse for te.l dc hetecer per student ratio 
has the. advanitage of indicatig th avrg hr fatalc's Irjie aalabletoa' 
student the more common student/teacher'atio is'used here ~ 

Student-teacher raJos have been one of the Itas[ well uniderstood rea-SUre" used ill
educational effectiveness analyi,(~ see Haddaid- 1978; Glassand Smithll,:198;,t
Gla s§, et al."1982, and H-ariushck, 196) The assertion by many rsrcs hers has beenthat there is no prp en \akirg malcassz i h rarity'of small
enrollments rlative to teachers in most developing nations-.wv Ixenaerhrths 

coc~i ant with stuc:h orins~l onakdisdvi _J~jnia runlity rQdhibieto ,oof 
ormlt~-elssIeahin ate policyfls-interpretatidi of these 

findings is less definite., Clas sizeiiiay be of gra imotac zindelz~ing with cera in" 

Evenskeptics ar~upie aLtmsbthvariety of attitudes~tiatiteacliers~canperceive as~social, icpal nrayn vaodtoiiajn:pqs;h 

and the aLI~O ineces of social inculcation surprs ao, i 
~ e iaamili the, 
mor ehomogeneous situation indeveloped iitiol

fco112 estimates reviewed by41a1nuse (1986) 1 3 had s(ti's tically
significant effects odf class 'ize nd only '9 of these had apositivesign."1 w~evcr
Hanushekhimslfwarn of te dangcr of equ'ahng tcacher/situ'dent 'ratios With cls

sizc. clwa in s eenoe. ppropria te in develop ing na tons where the ra tio of
grade, six to grade one enrol Iments, foi exam p I can be qUile snI 

http:nations-.wv
http:students.by
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-ir- L e~~o students and, certain ~b~ i o. rCa~ 

m''teacher per classtumeasur, lielpshdentify those situations1,v re over- or under
-tUlliza in of teachers can o cur becaluse of an inability to atch'teachers to 'classes on
aIone"-to- obne basis as is~common inmost instructio~nal systems'(eve'n where a teacher'-

IS a suDjctLmatter speciaittaching multiple classes over o'day, the tomI for the day
 
sho uId s '1 approximate on Atm euvln class per teacher). A ratio of more
 
hanl one ful1-tlme-or full-'tme(, equivalent tea1cher per class suggests th'a all teachers i
 
te sch ool or sysbem are not fully utilized.- This may be a'result of requirements -for
 

.1;additional non-oflass intuctional activities , for outside class 'responsibili ties (eg'. 
p.are,ka orcornmdlit Cotacts, or simply a result of the nee topoie ujc 

peclliolIs' hatis nt sffiienty lrgeto use the specialist full time. These
 
excplanation emhsz h atta, ai of more ,than onie teacherper clss is'nort
 
proof ,of ineffliency; it simply' requires a justificotion in terms of showing rthat; the;
 
teacher's tie s fully~ emtploe noher activities for te shoor system or that the,
 
Situation of low utilization~cannot be remedied~ b~y alternative administrative
 

arrngeent
(eg. scoolconolia~ns or employing techers who, work in multiple
 
schol on a rotting bs~ ~ ~~
 

ratof es tan1.0 suggests that mliiimple-cass tencliing must 
While this poses pote'ntial instutidil and adnistrtv hadl on tehe ,e 


teacher, the situationmy be invtbein cases of teacher shortages or urIischools<
 
with 'salttlerlmns gan nfiin xssi such situations only where
 

nitructionally and financially Feasible altomatkye exists that would2 enhance.
 
Ceatna outputs and outcome1 Witnoiit an offsetting increase incosts,~
 

Til tachr er cholrios ar less readily interpretable because they reqire ,that
 
onie know the numiber otecrsrequired for a school. Some large schools Yilrequire'
 
'Multiple teacheris for aingle graide level; oheschools that are incompf~le-'il not
 

-v Le lassesfor their level of education; anld inrural areas, some schooIs' 
mnay coimbin'e eel (nodrmally primary and lower secondar-y)ofeducation inasing I e 
school Facility . e only 'ceraitwith this measure is that a ratio for an'eduncaional :-' 
level that is lwrthan the number of grades in that level1 (less~ than six fo- a six-year. 
primary cycle, for exanmple) indicates 'incomplete schools, Multi grade teaching, or 

Table O'ne presents'the ratio ofteacher per student,'teacher per class, and teacher per,
 
school, for primpary schools in'the eleven gove norates of the.Yemenci Arab Republic
 
(Y.A.R in: 19 82/83. vis~interestrng to note hat d'teteacher utilization data indicate 
a fairly large variation among the regions._ The smallest studen-teicher ratios 'tre"in'
 

oyrural g~ovemnoratcs, Hf1rib arld 'Al-Jawf,~ while th hi'ghest rates are inthe1C
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Chapter 3 

TABLE ONE 

TEACHER AVAILABILITY MEASURES
 
YEMEN ARAB REPUBLIC
 

1982/83
 

STUDENTS TEACHERS TEACHERS 
GOVERNORi,TE PER TEACHER PER CLASS PER SCHOOL 

SANA'A 43.2 .65 3.1 
TAIZ 48.9 .87 5.3 
HODE!DAH 47.1 .81 3.8 
IBB 54.6 .73 3.3 
DHAMAR 47.9 .63 2.4 
tlAJJAH 38.9 .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 IEES Project, Yemen 
Arab Republic Education and Human Resources Sector Assessment. 
1986. 
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relatively morc urban governorates o Ibb and Taiz. The 45.7 average for all schools 
disguises a variation from classes in excCss of 100:1 in some (;rade (The classes and 
'vry small elrolimlerts in sortie Grade FivC and GiadC Six classes. 

The teacher pcr class fizure varies from .49 to .8(7 with an aver:l e of .70. This 
illustrates that the praciice of inti-class teaelilt is c0rr11i1o11 ill most areas. Those 
governorates with 1hC leralcst proportion of small school (i.\l-Jawf, Sa'ada, Ma'rib, 
Mlhwect, and Itaj1hC h'.e the( lC'oet IrtiOs of teatllers pif class indicating the 
additional intcidclico t clail i rsihifiln , iilllliiii th1 irk.t- rur'al area.. 

The rit1iiif0r Of tW.:'hfirr. per s5li1)il r:liuL, bkvl.ccrli 1.8 :unfd 5.' will anll average of 
Il2. "r'.\.lA eo:,,rlirer1Iit b-eti srtccslul teachers 1O rurali tlle ., the lai. il a:-,sig te, 

schools. one nl't Of this polic,,y -, to have ,iiill.r cla>-, sie> help offset the 
,educatio nall (i.,advi1111, s 1te rural ilox s . 

'Tlie final iiicaiSrll Of teJIacher i s cxprcs.cd in the nmirrber of hours of 
instructional !ile spLrit pcr week i;1CdIcationAl activ\lics. Ili tho process section a 
meastireritcitld'vixc will be discussed f o allicll:tliu how tcachers aclually spend their 
classrooi [ime1. '1he availabilii , riicali.'tre can be based Oil official e"cX)tlatiolls" or 
observed behavior. In CithCr c'alSc it is iml-irtint to idcntil teaceicr funcilmis that take 
place otide the cissIom. f:r canrplc, a report ol riral schools in Shanxi 
Proivincc, ( i Study 'cile l on the' Situation of' Rurial Schools in Siaiuxi Province, 
1980)) ritcd liat ilniddl0-s l ctl ;ul ill cla,ss only 24 hours per week--about twoat:iclier, 
thirds of the avcragc for their couilltCIparts ill lurope and North Aterica. lhowever, in 
the ('hincsc s''st'ni tcachcrs have ili tnise ouL-of-class responsibilities iiicludini 
tutoring slower st[d'lnts, organizin, enirieCitnl activities, supervision of' dornitories, 
and maintaining cmlacts with the parents and local community. For Ihe tiie miesure 
to be rucaningful as :in indicator of cffct'livCness on1C neeLds to know the full range of 
teacher functions. 

This eXtCllC drncon of tMili ilasirre is juK,.1 d I) the _FirL iklch(i1."" 
to lost ratirrial ystcms ominstruction. 'hic other iiniLtIl charactcritlics flhit billow are 
l)rolposed iore as crpicitciLs to, rather Ihan substitucs tjr, thC ticficr charaicteristics 
measures. The latcr have a cricial role in.an); CilSii.;ilti of C(ditCi.O:il ilpulltS as 
indicators of CducatilO naI leet iyl'leness. 

!. Facilities 

The next category of input indicators to be discussed is facility characteristics. The 
facility characteristics arc-divisible into issues (if size and of availability of special use 
facilities (e.g., recreation areas, laboratories, and vocational/techriical shops). The 
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Chapter, 

k aggregate--or average piysicaI sii.-eofthhs56ol-r~ith -s'ro-m1-is~- ts~il$,-f drc 
importne' these measures may hae sme~effct im'construcdon coss (ignificant
economics of scale--savi ngs related1 to larger sir'c -may exist in in itial. -school 

_,consruc~ n) and~there are some potentially negat i ' scale effects in, terins of schoi 
adinistition., Howvr ssho nputs,,and proie f rquality or potcntial 

-effectiveness die most impojrtant facilxibes ch te&rislicssarethe uilizatin easures of 
students prschool, stde pier clsrom an jre data isavilabl)stdr . e 
squar yad orsquare meter. Inputsa defined, here r'JJZresen availability for uLad1o.. 

rather tha actuial tilization,~ ne mecasurcs of stud ,nts per school, per classroom, or 
per unit of areaae used as iptntroesm ares, because they are measures of'the availaility of spaceand not of the actu~al forf h of its utilization, 'The form of 
utilization is a process, notan inpuit issc and will I)b- discus~sed intescto i 

Students per school is an interpretable indicatortonly when one knows sornedhing
about the normalphsica ieof he schools '~in a country, the- nature of ie 
inistruoctional process (i.e.,Ithe requirement for special'usc faciliie),and Ole distribution.
of populiation. For 'cxmle,. rural. schools are allhiost always smaller, and 1smallerK 
schools, beccause of the existence~of economics of scale, are more costly per. student;,
however, small'er schools are not incetymr inJfficienEfficiyis deterimined 
'interms of existing constraints and available alternatives. Ifarural school's size causes 
it to cost 20 pprcet mor prpil htis inefficinonlf sondicealternative is' 
'available to provide the educadon at a lower cost (o: if the harsh juidgme~ntcan be madc'I 
that the ~value of educating r~ stiidenis is ntworth the extra cost th~at must be 

The normal means of resolving the problem !of 1smalI rural schools is through
school consolidation. This requires either the comm~uting of some students to a more 
distani location~ or the provisino r quariers for at least snc 6 eidenia f the students.~ 
In most developing nations heor qutality of transportationi and the isolaion of many'
rural communities1 (accentuated inmany locationis duing the rainseo)ofn make 
the commuting alten tihe 1 uisiblc. Transport';(ei'he interms of infrastructure or 

~vehicles) may improve over timne (as ithas inrural l;rcas inmore developed nations) andV
cas the alternative of daily student commutg~ k6m~ore attractive. Provision uf
dormitories often ismore expensive than the operaition of thie individual small shools,
in- mst cultiures,1 residential schools are not considerd appropriate for children f 
primay shoolage. Even at the secondary level theeemay be opposition to residenti~al
.schools that are~coeiducational; these cultural an(71 social1 contraints further limit thie
 
ability of educational planner an dmn rato to reduce schoo6l costs thog.

consolidation 2 The iipprtrn point~is for ti educational analyst to be' able to
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1ndcaor~ tEfretens Init~id Processess 

dIstLnpgu Sih-bt, ee'cn a-situauon-o-ighestudent-coss-hatrepresents-ief-inya~d 
one t simipl'y relcstemvt~iiiso hesho mto n niomn 

Issues related 'o classrciy utiization indicators aresiilarto tho'sediscussedfo 
schiool, utilizion indicators. If classroomns are a sLnda rdsize and there: areno 
ditncin fo ss eysrihfo'rward interpretation~can be, ma'do." 

-

t,,a 

standards will vary by. the samiie chrcersis.Arra co lvtabymahv 

~-ythan will primary ones, clasroomsaa oainlchlmybemlertntoe 
~foundi at adeicischools, and a soilsuiscasom a e uhlre 

* science or art classroom. None of these relaionsiscnidbthI dQpoint to the~ 
danger of inter-pretig quality or effecyveiiess based on aggregate;6o'avrge data on~ 

Aoerefined masur of the facilities inidicatior isthe use of aunit of area (square 
~ meter or yardl) to deniote the verago've'isis a~rpit sz o school or classroom, 

To be of valuecthec mea1sure 'shou relate to th6,issiies ocationleveltype, an~d 
s2ubject discussed above. Only:thi canan analyst' comipare the actua ailaity of' 
faiite with that deemied a~ppropriate, mn imal, or optimial, 

~$%Some schools may be constructed at asize larr&than cur-rent use requires. :Tlie 
creation of exccess capaicity cain be justified wvhen chaingesin ppui~Lon-purposeful 

1 'distrbution or school attndance are exp~ected to increase failities uitilization' to tie)
 
Sacceptable level in future n where no substatial effectoncsisretdnth
 

~ interim.I many areas itmay be le~ss expesv (ee osdrn h meit effect
 

S 

vdie~rest paid or~foregone on building coss) to re~ V~tlie' di16ial capacityj atile-
Lim to a schooI~as, 

-

tniof initial conistruction than 1it is to~make sequential adlitions 

anolmn he anaiyst. must know whether any under- uduhztion ofinshs t 

facilities is ataidolorpennanent condition of the s'chool or school system, -

--~Related to the above, aggregate measuresof facilities utilizationare thosmesures
~---that simply list an invenitory f h avial sei us faiclitiesItis Common 

:'_ w-~ithin th6 conduct of an educational censuis to collect data as to whether a scolla' 

co~stly pcd student, because of (lie hige cst of ]ad, material, or labor in urban- i4 
LeaThiwiludlbe anore common finding if the land-use cost for urban school 

was~~ ~ ~ ~ ~prce ~~'* n felnin tem fde-pruiyvle(neetaddpei~ 

on which th schol ar bult 

3 ;-' 



4 

Chap' r 

travoQr iophstuen aarie$ a kitchcr :et X;
lceussnrnia ycannot provide info~rmation abau th ult ad 

1,i 'nienature ofprovsion and'tiltion0upupoesca' n,i~e~& j Ospecific facilits for instruction or othepurposes asingl pcczals ategry,c, 

heinformation available on faci lities cnioften be at a level of detail that- i
 surpri ig. For examlek tj~he Yemen Ara 
 Reulide educational sta istics1~manainsdata on' the building. materials'used nsho ctuton (tone, cC en
ml Ohc),peceveMcs o,crllcodiio (go-ol, needs repairocravailabilityofs~ial facilI iies (stdy rooms, ad inistratiycpnebt o ,srv~Q n

Ia orato icity and availailit otf water, The Ministr ofEducationn as part of itsdesin efa educatilmna1,rnniforato syscm
is reexaminn h facilities sectio ofithi colqetoniet ~ ueteda

Prducedreats to hdi aa d i fte iiirs decisionmakers, , 

e~n_,istshon 1),minstresand other agences in eucational acilitcnotceoi-thy given the o ereo mo c assigned facilities ii most studiesofdoerninacy. Fuller (1985), in surivey ' Worltd Bul~k reerh<cnirmed earlier
anlssta i on ~ hl m correlatiohns exist between fatcilitie uali or

spccial-use. facilities availablityiand studdenit,'chievennt these correlations are.conistntl sml n fqestionable policy nf~ ig nce, Windhiam (l986) noted: 

Whie. omeminmu~i ualtyundoubtedlyfcilty is require'd lin mo~st 
eniometadtre is ipersuiv~e casc to be mame for faciities ~ ' ,qualityas a constraintoQschJool lrim thretino simia caetobniadoo-nutvl orsaitcly for facilities osrcina ao
vehicle for eflcey chancenient, hestaus of f£cilitijs utlz
more critifcal isu cl th io-ie~ simple av~ailabilit of'schools built to % 

The discussion' of equpmn &i6$S sinditors Oft educational~quality oreffectvns paall tiatjustprsnte for facilities inputUiliato mesrswR-aIways be supeior toaalbliymaue indicators ofas duicational effectsHowever aviablt mesue may k tillith wcll one has to"vwork. The mostimportant tye of equipment one normally consides r laoatr equwprgn for tile*physical and, naturiences VOai~l/Chia equipmntuse in woo wrkingmetal workingelroncskpjrici engineering 'and rlaed subjcs', iand]audio-vi ah
lqiprncm ~ useitport of intuto (tet~dtoa forms such 2s radios, filgi'
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ndica'tors of, Efectiveness: ,Inpi'ts nd Processes 

n~~ero 5c f te eoogig-i , vvSIi ctsciphdbiB1 

availability of en'the most ba.ic equipmenis still a rarity in dihe primar
Ih lsoost developing nazons and the incidence of all eq ip nt isbiasedto ward 

urban -areas anfd the more developed and politically powerful regions of a nation, The 
reason, for this are~sml. 'M col htar datgdi termns of their location 
inurban areas are the casiest~ to which to diseminatene eqimn.Thswcol 

re'isohe ostlikey t hae te electrical supply' needed tooperate much of the 
Cwpmcnt and the teacheris who are best prepariedtoueh qip ntfec lyTe

result of this coincidence of Iocationa'dvntg and acse toequcacn effci hl nTs 
~that equipment avalil yis a very good~cre leupetiabli ori o; ca 5elafuqnalindicator of sch ool quality and
potenial~effecivenes whthe rntacua relationship ca ee~bihdl

avalablitmesur inicaes hedirect effet o additional instructional resources 
availabl eto students ias well as servingas a proxy for thecomplex mix of f~ivorable 
economic and social biases indicated b dicncpt of locationaI advantaige. 

Thueof te equipment measure as an indicatorat the educational system lev,'el is 
nmore compiej% Here, the proxy for locatiinal advdae s iffused bcuse one is 
working .vith aggregate or average mesuiresof a~'ailabilit;icrae ini these latter 
'measrssol still be useful as~indicators of sytemic increaes inqityand 

potetiaefectienes bc heimeasures do rfetan incrco~ei t&cheavil~ability of~
instrctionalI resources inthe'systemn1 The nme.surement of the incidence of availability 
can be usd to create valuableiniatrs of syte eqiy To~die etent that 
availa~bility is biased toward the already advanmgcii ca~otions,~th rvision of 

Pcquiment my be seen as reinforcing inequity by coniibudnig to the covrec
disadvanage faced by students inremote and rural arieas and the least developed1 regions.

of~ 

Aseduc il bqipen eoms~more equally distributed amng schools,:itsmeasurement wilbealss~usefuin~idicaitor of quality. Fo osdeal iehowev~er, this input, even~ inth6 abene of utilizationidta will contiutopa'
potentially imotn role as amarkeicr for th iccitiiation of advantaged .and

~diavagcdj shools.~I 

~~D.~~~ EdctonlMteil 

Te avilabiityf&dcaional maiterials has received increasin aittini l~ast 
decade becas of grow eidence that iis an important coreateand~ a pobable'
determination of lassrodm iichlevement-i(Heyneman,~ et. al, 1978 nd 1983; Searle,
1985 Fuller, 1985 uryai, Windham, and Green, 1986; and Lockcheed, a.a.18)
The atii 'tondiretedteldic onl mitergils has been divided between the question bf-,
pvidin asia etok Hycin FarIreil and S(.pulveda-Stuardo,17)adte 

introduioln of' moua rorme learning materials' into classroom use 

3 
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(hapter 3 

(('uMrlnrirngs I" In aeNliril1rals areOW seen as having some elects that 
COVIIIlrI)rlilt e\itirre It.hr Nkill" a1id oIlhi .l'CTs hat sstitte for teacher 
ir'Rdeqicies \k,.h'ed. ,I.aIai.. ION, 

ari uer I 

less \trellie hlian 


II teriri, ol avaih4iilit, 1111re:,rthe iri i0 availability, t.lbtor ks a.re a 
ease 01ll.iient. 


rIa1t0ioll outside milb ,alIII rl, 


i5eiCiAi.,,(il llien'se:.Iiii.,ly. in II ist dlevelipillg 
"\tru Ic \lkok dirtilhiuuii cliorls, are inecreasinigly

succ.ssItil. 'II. lr, l uppoft ol rIltelILtOlal olrors rid [lic eloits of indigenous
cturriclim offici;i>, ,tk have r.sultd il :i imiiljoveilleill in Oh oveiall quality and
lo.al rch.,atLceiiif ttXbook .IIunak illli'[i-d decade. Where these efforts have been 
sueceS,;lul, tile :r\,ailaIdhil, o ofe\Ibhok s IS no lolwc aitiefiul indicator, by itself,

school quali,. Al ,so,
i thene itao;I-,, te"ltook aiVallbiliV iS less o'l a force to
;li:i ily q l IU:iII,,sis thui,.,l uil lirl %it-(Ih' "O n.ltrei,'xlhob.oks were avallable only 
or prinriarlslI iII ihe, .111%1. iu ',l ,l .. ti'iu 

Iln ir tel.h of h iit-Nll lAr i, aidi ii i . i. rer C,."IiriCS ,lcvhere, tile 
e.urditiiis of t.\th, ok a'.alabilr;r art',tll:atlCritik'dl Ma.i C. Ilnst)ile ea Ss, suCh IS 
Liberla :11)(d.Sorralr. pitenllv.1l valuaheic' :ktik desicg;and ad.ptaion elorlts are 
ltustratcd by tile problerm at ditribuiiir. dn,.triluti.:r corsirair.siThe relate primraily
to problrrs ,.1o l :riCe, l si. tire, alidtlrans:,port alli the adrriiiStr;rtVe C a r),,ty to0
I1anall.1ge tihe(is'tIrbuilOrr el,0rt. In tlIer 'Ounris sIJ' ira('atmerotnr, Kelly., arid 
, w;;.f,tire locus is on impriving te-xtb)ook uitili; ation lhrtjoh pro'vinomn of training
ir tIre prc-servicc and in-,er vrce lca,_her preparation programs. Throghout tlhe 
dCev\ehloprr world, better plan arid pliiiees are needed to deal with the three stages of 
instruct uoial lrlateiralS diszllh1a1:1ol: de vchloplrct, deliveri, and utilization (Windhani, 

Ill
natinns rllat hrave ialarge lcl,,onderaeimc A1 undcrqualified and urqualified teachers, 
,extbooks have a special role often iunidera)p ci a ted hy ministry ard donor officials. In
addition to tire Mditinal fun.tiors a. ai inform;tion resource andi a curriclum design
format, instructional miraterials can Ibca training devic,. for the less qualified t achers.
 
' ahers. by followiIig the sequence and 
 ontent of textbo)oks, programmed materials, 
or by using oti.er iistrtctlalonaI si pport Slpplies (maps, charts, diagrams, special-topic
booklets), acquire both new knowledge and an appreciation for the principles uLpo
which classroom organizati on for Ii strIcL tii n are based. Ir the better textbooks and 
materials tie design principals are more explicit as each learning unit includes new 
information, cxannrplez, questioris, arid even saIple exanlnlatiniis. Ven in the less
well- designed materials a system of organization and a ntionale are implicit and, over 
tinre, improved methods can be acquired by the conscientious teachers. 

Programmed instructional materials. whether designed for use in activities led by the 
teiacler or more independently by individual students or student groups, offer the most 
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Indica, o -fEffec-t-'o'tiveness:, rput and ~c 

7:"XI' it inshticmahii di-n f' s Ho- e-,e hCher, explicit or . imp icit, 
W-:rs-utinldsg ca-teis 'of classroo maerials wl'on mue to be a'm-6 

determi in; of dl4Cir, V~1be for on-the-jo caigb teachiers. Ths ehavailabilhty of
-these mateials has impications not' tist for mi-mediate' quality ande eci enes'sbut

vi also for the long, i I ofbthIa ean I lmte 

Two major cost issues exist concernping ins~ructiouaI materials: the determin'antslpof 
production and~ distribution costs and hersgjyfotetbo nncg.Td
deterini, ts of texbo co~sts include arnmyriad of factors related to'aa, biiyo 
paper, local pinting capaity, the, nature o4f th eisting Lrnsprtion i frasitruc 
and adm istrativ capciy fo i aaeeto eeomn arJ distribution 

a t~itAs major policy issue for many develoin nations~is 'the decisiw for 
inenlo ~tra ulcto of instructpial materia.ls.I natfionssuchas Indonesia 
or the People's Rep~ublic ofChna the eoomics~of~ scale are enormous and thus 
intemnal pubbhcation ,is casy to justify. For sallerntions,~ and especially) those 
smaller nations widl a u'nique linguage suc asSmla heplc roblem is much 

lor dificlt Iteralpublishing resouirces mnaynotbeaquttomtOltoreslv. 
demand for educationamaterials in-the' local langulage anid yet thie relaiv~ely small4 

the smaller nations Oftcn incurring a much higher unit-cost-for intutoa aeil 
than would a larger nation~- v <''~ ~ 

i'nternally, distibution COSts maybe a significant retardant to ctforis to disemaej 
'materials equitably. to remote -ruraI areas. T.his,_issue of' cost~has an 'important 
convergent effcct with the question of~textbook financing (Mingat and] Psa-charopoulos, 
1985; Inthose naiiohs where textbook costs are 



8Jimenez, 1986; Irrld Bank, 1986) . 
solely a responsibilit of the governmntii dlie ruiral poor are left free of~hei burden' f$ 
patying for textbooks but, too often, als ar le1at ever to obtain textbooks iIthe& 
receive them at all, Incontrast, where textbook costs are charged fully to the student or 
parent, he, real sacrifice required to puirchase' textbooks mayi be -greatest' for those: 
individuals in remote areas who have low incomes andiialso &must pay, higher prices 
becau of the extra distribution Cost todeliver books o rural or-remote areas 
teopokmcpsys used~ in China and somec other nations is tha~t tlie government

'te b~okmonpolyproides textbooks everywheeeat the same price;thste 
government beairs thecost of distribution expenses Outside th- urban areas, 'Also, 
government atth various levels can decide to susdz etok for certaiin 

e 
the disadvanwge of iequiring a needs-basis ornother criteria for judgin wh rcies th c 

~co~phias or for disadvantfged familis. Partial; subsidzaion inthis fo'n h. 

- 4 

- L -$ 

4 



Chapter 3 

subsidy; however, general subsicfdi,,ation also h,S: a.cost in terms of' government
paymi ent of 'harges 1i11 COUld be hvie )) myole advan[aged i irmiibe rs of 's -ictv.* 

Instructional materiils avarialibty and costs aie (oinnlmmo.) used Indicators ofqnality lnd eflecCtiveness. A finilal is uc in rc ,ard io th se Indicators is [lit' ,assumed
proportions necessary betssCen iinItrnctionaWl nitcrlrals and students. %"an1ytextbook
dilstribntiOll schIcsL'.L lllntr Itit S.s i.rcs otto ha.ve On exnehk (in) caCh acadlic
subject) for c;h sIidCt. While this iN tirC ConoMro cUrrCnt pattcrn iii iimost \Vesternschools, it has not always bell No;ai does not ieprsCein a1fnllictlional rclnuirrient for
iIistrntCliOI ieir is..,act eIIJh for clasIoriri anagene.irtIoollla Iacilitatingaid 
device ;ir lsr-finacIng . Mire c"Scair 11.h s oC dOIC Oiett 0 alter-ativcs of moulti
stuleIt Hsc of, wxtbooks alid thC ISblNC IICr %CtlVeCffects this In;iv have oil l.aning andol thle teacerc reqnired fol cIlassrilOftolw1tll I acltilcs. At pre.;cIt, however,the ratios of te tlh,)ok.s or other iI.Ntrirtioia ri .ieilshrer-stldCit, eXCt'p ;1 tihe
\trCliiC valncs, nay be bNteri idic;nt I of flalily incomie or govelmtmit. fisca'.lAc-atpa.city forl etiiiea;tionlta the.l are't if p" ntralll instm tti i~ll ci fectisi',, s,. 

A fina11jxrImt that r.lates cost to1eet'iveirs.1, i.:tesis t-he pfli'y t isioll t change
ile aprproved tcstool',, or othcr ilriral,. Ift tie of'cill , approved tcxtbooks ire
dirarigcn, for '"101 Owniithe resul isNto cdlnc all e :sillt itiaterlIak inthe schoo00ls.
'Ihis can le air c.:p,.ciall. nfauanr dcislnn ,,hhrc lannlic. have "invcsted" in
lexthooks ul('f tilme r'Xjrwclatir Oti[ir. hoo'ks will bc available [or rtcuse by tie
farti',' yrllrrircr chihnre i[ courlrmid bcrsohd ift Secirotnlhand texttbook itiarkct thatof,[tI CXINIuf III CViI tir, "rillile[st villLgcs. Rgairdless of whcther tie books are owIrcd 
by fairiics or h tihe clrool, tie 'iCiioi fir rcplace textbooks call have ic eilfct of
wastrIi_, aln L.'dItior.lnl JilrirIr. 1I1C decisirn inUS[ be b:sCd Ol COIflidIte that the
advalll.tgcs ('I tire iiw icxtooks, iiill[ rii Of aidilloil.I effectivctl ess, will of"scl tire
transitirrml mlrczrrd cairn;rl "ost Ofr Idollfig previous The[hr textborks.
negIatIve cfllccs of a policv dcciSioni to itro,rdc iew eidncationali mtaferials can I-,
1nrrinin1zcd if a ltrairsitwii pcire.d I' ,hhrs'd. (iven that textbooks rarely have a usable
 
life1O IofmoC than three otroir 
 eas, i Ie cllnjrlli iations, the concept of a ltrallsition
 
periodisInot a t ciiu]tori' ti i 
 Ji r .ei 

T]o:riraniI (1 ')8-4) sts!' ' 1iMat flit .[11iio1r CoiIv'Crg ceIC of illadeqUatle governiellltIiseal itN(mtrces and e.ts., diemadtl for certain educational services juLstifiesconsidlatin Of tlre wider in,¢ of "user-fces'" irleducationt. Klees (1984) objects towhat he sees as hiobaini's limited analysis and suggesLs a wider "political economy"
view. Bioth authors ''tress Cltlity OlItotics as; a critical consideration in uscr-fec 
eflfects on educational liciency. 
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Indl(icators ofi Effec tiveness Iniputs anid Ptocesses 

t h' iiti 
cLurrIc'UJ-,;!! lit lilt' p l CllIMIL&Illuill kfld'l ' \NI. !CllItY iiflhif ll mIk loi 

haVT I)CCII Ilo1ItI III 111W04NItllik", 01 CiJLWItI&II~,ii Cl ICIivClICS iii lICflCV. 

It is nlottt C UIOIIIsde il!tieI I eW(d lit'e J)"I Iiltl rfl l ;\td hv t'lti-LI~tlU 

111 1)(1111~~i l~t~al ie l~lt tuc pl~l Im J ICreetWteui itp1Ilr 

StIhSuI IIICd k ItItIII 11A nik1 1 ll lIIA II I piI I c~llcvory 11,[Ilk, sue 
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10 CMIet, rI 111 tIIIN ttN1 Iit i in ilallrlt1 L11,,1iH. TC-3;I to him ' asl atr 

(It i~lhi it II I Wtli' il ii ) iN ', t ,? I llil t1,iI I triiiNi111dt l ~1 'IC iNf111101i it~~' hIILt 
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ha 4r 

41a militrtors- in ma-S e ociiande Ula iantuihvo o 

tho10limicd 6nc 

n 4appl rma adI ie raci)~propines q 


I dio Iiak-ng ncefltivs o osihithte'adnsrbr 
~uality, find tiieines,

~3~p~'l~e am~s~ ators must base dcisions. Impro 1vM c~ndd
fo rse -nini torsc~'can be apos iive infuneardisomeValue as a statistl cas e)bu thle ipo6nintofeL
 

wilrqirt. a n integrated approach to aill of~the1fIctdrs tha ultmatc~ely diine
 
admminsta tive capiacity.
 

'This is asliciaI case of a general point. Some measures~ may exist that. are
adaptable to quantittive ndistiiica analysis of effcctivencss and ;efficiency: 

p-flwecr, dn(soe are n~evciL ol important easurs and, in cases. IiIke.thiat of Tadmiiisztativ( 'cpcI 4i quantitive or suat stical me~asure yno even b~e tile
 
prant.
 

~The~ ollowi ng section on process variableswill include soni a~dditional indicatorsof administrative behavior thatprobably arc better proxies of th -pct fdcho 
or systeimIadministraior dhn h nu na a~r§eilzdtar' n

expriece flenu au etioned here'are of some ~auc wid haveti ao aeemn vquai th67cinu easures ow il asec' h~~aiiga~ rca avitbeathe~~~~ i gnjrd&i~al part of mosteducational 

F Summaryof Inau Mesue 
'his sectdbn oil pus as emhatze ths esrs epresentL the uLvi'bility

of resources to the cIasrom School, and sysicem. A.measure of potental aversus~:

actual use is 'ipzie 6ndtr inferior.in masurng effectivns although it mi~ay, kaa h

acceptable prx esr fC eti
'sW xetons resource costs in lutcationarederminedb by ether~an item is made ava!, e t~.~~iriis used, hThe
 
ipnn exceptint this aecrtainateials or equipmient which will not deteriorate
 as. rap dly if ,no USej. Ho ever, give mayiintenanice condi~n inte4jnib
 

cd-,itional instittiio seven~ equipmentl no eflyprsre i b~
 
postponing its' use.~ Also, 'the' financial 
 Cos( ofijsiijply ais imminediate and the~ 

.,,.,,,postponenienLtOf u.sC may only'redud e the presnjdv alue of the ibeneficiail effects that-,
eventually'are realie ty"shifting thle incidence of benefts to a Moedsan "m) 

h~ethea input mecasures are inferli to process maures they a nprove to be cost
cf ctilve as data. Thbe 
 c ' 'uonwil i ndicate that tile superior insigli gainedifrom
the usehseptocs ~io~c Iih r pricejin f tm n
 
'ilaor cost. -Ifaoneacdssto~ ihi heladditiona11l ifil nthat prces 5 cas es collected
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Inle fr tieeencs, Inputs randPoc 

t gIi 1eoisrvatiorii ct dos -nvov an in cren 'los 'o ;genera ibilit; t i 
ia~ opr cess vanale niO aw U fytrdleiiI' 

at mirected, t~ad 
9nl measures'i notiawjL1fii ' nutmasures are more readily.a ailable and'i 

pin iwh rn ~y anda itri~ seeptictin, e eo 

7"ofte~conrollcd more direc1J~l by e e'ducatioIn al authority. iiiic 'one m a p,1re er to 
aLlTeclassroln or sho eair an atiLudes directly, one, noirmally can o~rly'".

chIgtoeInu hiatrstc fhe atiiat tha o CbelieVes are c rree i6d 

thdesired be tayiors andl attitudes. Thus e1Tcldydrcsesor efficiency enhancement 
ce I'us 1 dertood as part of a' procs 1)]neror administr,~u hente 

attempt to mnaximize the probabiitly~of inceased effeCciv tness 6r~efflciec a 6 
il) h 'avtulbe information ila inputs Ind their eterminacyfrp es ieffct1bs (2 th 

Proba I6rc'lationhip of pirocess varibles to desired oupt ocOes 1; Ptbheandr (2) 
probable cost od? refornis relativ th a of.ru An 3thist~o, exueted ndilt res 

f Situation~cert,ry is pssibeand anormal bureatcrt L&poto~netan 
inaction. 

ICeducationals sterfs senor~ofcl ca colatiarinistrAtkinertia oi ly 

by reating amanagement systemithat ecourage repnil eprmnaon, A,, 
moire 4islearned about~process phenomena, educational outpu~s, and'social outcomes, ,,,L,.
the! results ,ofbasin~ educational "decisions 'on. available 'Input, mesue blel 
improvedc] The 'skep cism' towyard the use of input measures indtermiming educauioal 

'plc an rctc sjutfe ol hn suhmeasures are used in isolation from te 
moreimmdiae pocesesandeffects of'eiducdon. 

1.POESS :INDICATORS~ '" 

Te analysis of' educational prcs iastdothnerconhttkes place 
amcong inputsuiidc: differe'nt forms of clsrontcnlgies (nst-ucional systems)...; 
B3ecauseiinteraction amopng, inpsrather than the action of -individual inputs~is the 
focus, the discussion of proces's'indicators c6annot fcolloWth same: outline. used, for-r 
discussing inpusi *Rather, the discussion presentdhr vl mlaie e se a 11yzing the educational process: (1 'heanalysisof'adninisrtive behavo;("h 
analyss of teacher behavior (with an emphasis on.patterns of time ,alloction);'nd() 
the study of specific stuidentlbhviors related to time on'task and obsetrvable ulization 

Z f school-prpodd resource. 

Ishouldbe made clear lmmediatei 4tharprocess variables are the least suited to-, 
survey analysis and, to be measured prope&1y, norinallrequir obev o a 
collection. Thus; te', ni'yst must be pre~pared to jusui yLc decision to st udyprocess 

iues rather ihan imnp~y the commonl variaion of input and output indicators measured,,., 
..at a higher level of agrcgiaioif-,Theisen, et. al., 1983 niote ta (p. , 
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... national studies are beset by a host of linguistic, logistical, and
methodological prol)lems....The tinme is ripe to move from aggregate,
descriptive studies of determinants...to those that will be of use ill 
vitizing efforts to improve educational outcomes. 

In the following di.,cussion, an attempt is made to indicate the advantages of 
studying process variables. 

A. Administrative Behavior 

Given the availability ol administative input data in the form of educational
attainment levels and years of' experience, the first type of' process data that might becollected relates to incidence and form of administrative monitoring. One examplewould be the frequency, length, and purlpose of visits by school inspectors or advisors.It is recognized that tie role of school inspectors varies greatly within and aiong
developing nations and thal the appropriateness of inspector training to their level ofresponsibilities is a point of controversy. Ilowever, if the purpose of visits (whether to 
police or to advise, whether aimed to monitor school administration or classroominstruction) is known, as well theas rCquelcy aid lemIth of visit, then it is easier to
interpret this data iii terms ol normal production relationships. 

\itlhout fhe purpose, Canlknowlcdge. oi onc Cnicrat SOme a111lioIS statisticalrelationships. Ior exanile, if visits by school inspcchrs primarily are in rsponse to
administrative or rinurtrction, problems, one will find a negative correlation between
tie admiristrativc indicator- and school performance in tire short run. This is a situationanalogous to what One finds in the fichl of hethh: if iedical personnel visit only when
disease or injury exists then the fact of their visit is an indicator of a problem.Ilowever, if medical personnel visit prinmarily to promote inproved health and safety,
one would expect, over time, a positive correlation between frequency and length of
visits and th1e resultant quality of hiealth. 

Similarly for tile school, if visits of supervisors primarily are related to improving
school administlation and classrmonm instructiorr, then, over time, a positiverelationship with school achievement IlleCastJrCs shold occur. If a xsitive relationship
does not occur, one isforced to question the value of the inspectorate program. Fither
the supporti,,,e functions of the inspectors are not properly designed or tire inspectors
themselves are rot adeqrately trained or motivated. 

The example of the inspectorate isairexcellent one to indicate tire relative value of 
process versus input indicators. If one used only input measures fbr the valuation ofthe inspectorate role (e.g., number of iispectors, level of training, length of experience, 
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inspectors per school or per class, inspector salaries or total inspectorate costs), one 
could be seriously misled about the actual role of the inspectorate. A common
phenomenon ir, the px)orest nations is that while an inspectorate exists it isconstrained
from fulfilling its responsibilities by the shortage of funds for transport and per-diem
costs. Thus, some inspectors do not inspect any schools and most inspectors find it
exceedingly difficult to visit the more isolated schools (thie very locations most ill need
of external adniinist~aiive and instructional support). Even in the more advantaged
nations, transport limitations can act as a serious constraint on transforming this 
potential resour, e into an input that diiectly affects school perlonnance. 

A second set of administrator process indicators would be those that me:tsure the 
school a0ininistrator's interaction with teachers and pupils. Again, data oin frequency
and len!gtlh of interaction will be useless without knowledge of purpose. Just as with
exterlal visiLs from inspectors, the initernal \isiLs by school adlministrators call be either 
to respond to CxiStiltng lrobteOnis or to lr)FVCtit future problems. All school 
admuistrators undoubtcdly will have s0ini,. interaction of the first kind: the data 
que,;tiont is the rclative incidence of visits that involve "policing" teacher and pupil
bchavior versu.; those that involve sippo~rt of classroo) iallagentcll, insriluction, anld 
individual and group lcarnini,. 

The linal major ara of admiinisirative behavior, and one that comniuirOilV is ignored
by both survey and observationlal research, is the interaction wilh parents ind 
commnunities. ('ontacts with parenits have thee important aspects: 1t encourage
parental support of edlucational activities ot' the family's children; to promote parental
and comlnunity involvenent in the educatioi process itself'; and to interact with the 
cominunity concornin, problemis of school discipline and poor student perforniance.
Tho first purpose is achieved through adlinistrator nicetings with individual parents
and parent groups during which the purpose of education is explained as are the school's 
expectations of tile students. While largely a proselytizing activity, this is a legitintate
adninistrativc fution and, in situtitrons where many ptarents do niot have educational 
experience lteiISCIves, a crucial one. 

The pro motion of paretaIl and COiiitliiy itnvolVeitient has three desired outcomes: 
(1) utilization of home resources in tile education process; (2) involvement of
coniunity members in instructional and instructional support roles; (3)and 
participation of parents and community in providing financial support for the school. 
The ability of home resources to be supportive of school instruction obviously is 
limited by the educational level of parenis, especially that of the iiotlier who is likely
to play the central role in assisting children with school work at hene and in affecting
their attitudes toward schlooling. Some school policies -- such as use of a language of 
instruction different from that of the parents or (if currictilar niod i fications such as 
ntodern matlheittatics (emphisizing nuiber theory) or ntodern science (such as tlhe 
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Nuffield sciencc program) -- can actually reduce tihe ability of parents or community 
nienimbers to assist student l.earn ing. In contrast, a S'ci al advantage of concurrent adult 
education in literacy and innrrieracy is that it has tile to adult support:bility promote 

and enpatllhy fi r the learnring pri)ce sses Iolcidre i. 

The use of coomunity resources direct instruction the classroom similarly isill ill 
constrained by tihe eductili i I'nvCl and(1skills of the COniiuitiiy ihubers; ifkOrtlillately, 
such u.sC also is contraincd by consCrvative attitudes on the part of adminiistrators and 
teachers who arc reluctaiit to tiorage' "C'Xl.trl iIl tVOlvelnt in their activities. Thc 
cotuiniurlity participatinn can alciily providing cralt skill trainingbc c icartigtnl ili 
beyond the areas of c'ipteIIcWlv 0SWSe>e.,d 1)vthC teaciLs alll assisting teachers orinl 
substitutll for Ilturi drirr ,iiod.sl of alsenC. 

Finally, the a(hiiIiIrHlll",r tr )unt C 1:1cIicOLigiiug, C0olillrUity supporti r HParcntall 1aid 


l s lilcIIILit
c,111be deSie1ried to p IlovidCCHI ichie, irf. aiIS il , ti goverrlllllrt fillding or, 
iii private eduItl oiLI, be t!rdas.turC tilecain irCe1Lto VeIy cxistCuicC of tihe school. The 
paymient ololx'cial School tc's tor labolatory 'xlpk:' ai,.C1dOf textb)ok chirges luly be 
essential if all cliildr.Il arc to hive aetoC to l1ei0 equal atitlOil ll tilte dt+'ic,1 resourcCs 

itig pllta to carii 
dtis:tidVa'lniaed cOiritritieliihilllie ltire to do k,cart Ilad to poit'r achievermreint 
relative to ilort cI varilmio:i within 

classroomn. Nl ll\ilnv jv these aiouit be.l fictult iii conom'01101tically 

a vanltl Cd .0lioi ioc'. ',d rtl c;ln the iirtcrli:il 
the sclool bCtweie t11, ho do buy these %k ilot.e taetlarijd tllhosehtdo 

The cffective school adttintii;ISraihl ii)iStdCal with parents or ttiiltiUrity leaders 
conceriiig probleti<S of ;cIo)l discilii or polor s tnt perforniarice. The 
ciforcerieurt of school rue Idroc'hidrCs ctill successful without parent aidar -,Irely he 

oltiiiluility Sip)ort arnd tliis al affected hy tihe social arid
support rClilonship he 

political roleS tlre clol occasionailly i. lforced to itisuc (Salilr, It55 ). The iced to 
dCl \With criulait)iniS 1tout amiliiIes.' coricerlitlg llclit aca(lcilic prtblelis is anlloler 
difficull task for the idllmiiitlritr. IhlwCvCl, 0vcii theC potntiilly lc'aitiv cilicls 
callhave posilivc lontt Iolbletibits if 'lie iiiaiil relnLi0iiShui ) Cstablhir;lCd with the 
r1ril ald cOtliitiiiI I lautiidatu thcil orc positiveit,is tiCl ; forIroiioitin, 
illtractions ti,Lsd als c'.1uS I 

Ustally i the rItSiH i tI eset adii iristrati \eCidilicators will relate to the 
bCiiviors (lr0lun:\ t I.nature of, ittrint of a01tiiiist,rrs rlltc- tIan thecoih 1 
Success of tle lc'hiavol \Vhre )OSihlc, iti;rJiJIrS t1 p il tlre colriIitiiinity 
larticipationi stoild be cotllceicl directly. The ascriptioi of these 'ichaviors to the 
actions of the admiirtrator itt be (ite it file undcr.tanding that sotie Corirtiniiiy or 
larental irvolveenti ,abe scl!-gicratCd rather thali responses to adrinistrator 
initiatives and thilt teichers play a crticit c(tplemie rttary arid initerrdiale role totihe 


school administrator in establishing positiive relationishipsthat of tile with parents and 
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eiargercomriiy, h;..in.ac tualI pra tice i t i s impossibl to dete'r-mi e 
stth al c. leg or to separate the 'dirct efrem ofdebe oE commnuni Iy-' iiitiv 

i a-'d'n's totrsl-from: their -eflcc tough-ltlh-0rii~forso ce 
beflavi~r,' eed to includ~e process measures for administ-rative inputs should be 

reon Me.4any statistical studies of the' educaitional process Could leave oe
wondering why there are administrators at all rather than contributing toon' 
understanding of what adm inistrators can do to promote e 'ca*onal objectives 

11.Teaicher Time Aloain 

T'he atlociition ofteacher 6ime in education nmiy be viewed as 'divisible into three~~broad categor-ies of activibcs:(I) administrative Lisks 2 isucnl [asksan(3imonitoring and evalation tasks e~eto iTctitme distributionamn 
~~aci atge$rvdsr euliiiator of the teacher role in th~e 

The administraivetasks of th ece nld otcswt aet n h 
community, a ecie above for administrators),~classroom organizaion anid recrd

keepng, nd lie rhain'wianef student discipline.'~ The~muinitoring adevaliuation 
tasks inclu6de design and conduct of examinadons andtests, grdnaddcsoso

stdn eedair based on theeMito p~ uur~i
 

mo~st complex teacheri task, and the one to which the greatest ropr~tion f time~should
 

~The time allocation pattern 'of the tea her'k instructional activity may be depicted as~
Sthree by fourirmatrix as indicated inTable Two, 'le_ oiotl aeor relate to 

theform of instructional gi~u w~ih w h th tehewrks-full class,~sbgopo 
~individual. Th&evetical 'categories relate- to th niidaat of~the, instructionial 

tas--pepaatin;direc t inistructioi, 'review, and reimeiation (evaluation~la been 4 
included as ~a separate~ task, as noted above). Table.Two includes a hypothetical
d1~istrib'utioniof" 'teahe-time; the distribtioniis si'ilar, to what one mnight fin'd ina 
trdi~naVl casroom~setting. Study of suc~h iimedistributioni data can reveal agreat 

iIn support Of th impptance of the teacher's administrative role, Brown and Saks 
(1980) note thant: "Time is the most important scarce commodity that gets allocated 
inscolS~ li icar to us that .. asthe teacher needs to be a good manager as well 

Ac~ltm aliocatiori stud es will vary deednguo the research issues
6iriijhaied, the resources aVailabl t t'he researcher,, and the riescarclkr's 
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TABLE TWO
 

IIYPOTtHETICAL MATRIX OF TEACHER TIME ALLOCATION
 

ACTIVITY 
GROUP PRI-JPARATION INSTRU1CTION REVII'W RFMEI)IATION TOTAL 

FULL CLASS 6% 40% 15% 4% 65% 

SUB-GROUIS 2% 10% 2% 1% 15% 

INDIVIDUAL 2% 10% 3% 5% 20% 

TOTAL 10% 60% 20% 10% 100% 
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deal about the nature o)1theciC~IASSIii III It s 01.0IS ht the1ri0AA-SN. til' C'IS, iiiis 
teacher dependCMS on ill Cla1,S lCCts lor the rai;.oritv oII dliect iwrucrr'tior iwith a 
cotrparale dIStrI-hutIM An I)Id StItrItI ticLPrellaatiiW I hilt li\CN 1,%iidi\ iti C0i1it1kt as 

ttajirInii~itl~ii~Ri. c\ ic% \(ik llL v (t' l niui tiune'i '\erSi.N 
-is lrct L tr 1111 LI ClIellrv :111) IaIir iliaL, OWtt~t~r I C 11&I. 

11ItII I [Ii lr .l~~N I(IIIIelIII Splk1 

ont ti1e urtStrrlL t Ifhc tcr, her- lliiiil:ifi\ ',pcLdlI rI lLc on 

ruts clill 11iki'IL i~~tii vICIJ-I" 11ieLu l ri (Mki] t0 tirIre 

j"iril 1i H N. ful day 

talilluliitio lld iciill ll te l\llu.Owil urn actualW',lOH tINeii Ow In th 
'Ie ertn tLJ',liC;lIt dci~eilt u,',II 'I r i OIlIYl ~ I t11e1VI Ira L 1 lI~. I.i.~T O i 

tCI'ulullv ilL01 r
t un hedI- ejIe~n ll I\ IIIIII Ow tIII clast0.1t[I~ o A :41)~ ul~ 'jWIIh,C 

icrIlihlatili A cI -.4 ' Lt 1IrN IICIletL1llAI IlliltIe 1114I ) [111 1t il' 4 I.Hl 

TI I L i\lV H W'uli IllI .11tIIl ~ r il 


rIlrII iue l l lie 


I l1 0I . )ii,ahIt )11 11,111 t 1 iII\LCh 1ilt NJ lhlk 

lrill)Lst mhil I I,)d )I u t lie teaefier .AI I I I lll I rfpiuit i I wue rut 
cItlii..itii l:11ilit.rIal' ii iui~t~ll lltIf l1ctioll, reVIewk arlld icHIiie1fnutii (1Mild1 IV 

.11diO ( 1) I Oil 10 i! .1:rtell r -1 if dkIlIii'ILk! e Hi lielt I (Ii arj V tl 

Iicotit l IL, I ii II/d can ue rcicitl ~h\Nw e ni tereii '1dar tintsurn ii 
ilmIel'iile,ad ti 11th reil-Ik t~ll i lltra CII II ki m l, f rN r~il),al),Iw ~ik 1t eiieirie ree ldi 

ti'alitv Ii inc iih Lite htuhiviur thue keiitll lI ( )hwrvitiim iu' mirperir a11hohror 
ineohserl er hutI IW rlat l lNI t ll 11Iell1 iht lhIe re-,lt,, iretoiIlh rollicd.% I 

A x'aliiahle piirpis nil the' ineW USe lflliMOuIS IS huott0 IderItit elVf0eCtiveresS p r sc, 

but1to r-aise \,,et~iI aioli% allocantirit1111thInettelr or nutlit.rN hll crtain turino 

exikt arid Ilc rinl)ile I&Lr A15ecL-iilc uiiullec lllloi Liii lkl tio jlidii,tw1Ill le asues 
tileMIrui Lit IcclllitlLie lii5d IIill L11i-10iil1. [yenl 1th ll i atC:iIrerW lie Jiroi)\ilC 1i iv 

il, I IIIIICIIIIint Ir lihi uertw ithifiiatcrniaIN en lIII tIt I eN ine i Lollrirl t inItras 

ceriltercl mijitlitiuui:jI icli, nI' Lit~i l it al teacher,ta .a 1ili1 . 11Aridsi ia' re thait Ilie 
thlroughl~his of e h Uhiivi, IaN iiiaiiitIiILI a1teaeLu'eiitecc~Oijirationlic m reul that 
vioiates tire Cndniitis ill thc ruekv ms1itlltiitial~l aIlternatives, Ill evalulir li'pilo. "Ind 

CNeIttre1,1tiIeltual aipriacie> it isp~uiSiNe liiC-1UiiCI tha3t aIHew ZIfrruach1 haJs 
aniled Ilo improve stitilert H t~irthitIIIeL when in) tact clror stiil f III teacher bhhaviur 

51 

http:nutlit.rN


Chapter 3 

might reveal (hat the new approach was never imnplemented or at least not implemented
in the fonn the instructional designers had planned.* 

Time allocation me:isures may be criticized because they are not directly
inteqrret::ble as positive or negative in terms of educational effectiveness or efficiency.
Ilowever, they do provide a basis for making sounder inferences about the use of the
teacher resource and the nature of resource interaction within die classroom. 

C. Student Time Alhcations 

Pocess measurenient of student behavior follows much the same pattern as forteacher behavior. Survey approaches, depending on either teacher or studentreconstruction of time allocations, are acceptable but generally considered inferior to themeasurement by observational techniques. The measurement of individual stiudentbehavior i:; subject to a %%ide variety of structures; Table Three is one alternative and 
includes a hypothetical set of time allocation data. 

For this hypothetical analysis of studelt time alloca,hon two dimensions of studentinstructional behavior are seeIc ted. The firstis die forin of student interaction wit ti e
teacher and other students; the categories are (I ) full class interaction (with teacher inlecture/discission format), (2) small group with teacher present, (3) small group
without teacher present, (4) individual tutorial with teachfcr, and (5) work ing alone.
second dimension of behavior is the fort 

The 
of naterials used; here the categories arc (I)no materials, (2) textbooks, (3) instructionll support materials, and (4) audio-visual 

equipmtent. 

In the exalple given, fully one-half of the student's tinme is spent imllistening to
lecture/discLissioni presentations without the use of ally instructional inaterials. Thenext two largest categories of timte are textbook u:;c in a full class setting and textbook 
use alone by the student. In ttis exaitple, support ntaterials are relatively heavily used
while audio/visual equipmitent is rarely used :ind only inI tite full class setting. 

Again, time allocation dala on stdlents are not dircti indicators of effectiveness orefficiency but do provide more informed judgients to be nde about whether the
instructional process is using properlyresources and what the probable effects of
i. Lruction will be. This data, unlike most other measurements, can lend itself to the 

* This is an example of what Dobson and Cook (1980) refer to as Type IIIevaluation 
error; namely, the eval'.u.ion of a program or Ireatment that, in reality, has not 
ccurred. 
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TABLE THREE
 

HYPOTHETICAL MATRIX OF STUDENT TIME ALLOCATION
 

FORM OF 
MATERIALS USE/ 
STUDENT INTERACTION 

FULL CLASS 

SMALL GROUP 
WITH- TEACHIR 

SMALL GROUP 
WIT IOUT TEACI IER 

TUTORIAL 

ALONE 

TOTAL 

NO MA- TEXT-
TERIALS BOOKS 

50% 10% 

2% 2% 

1 % 6% 

0% 0% 

0% 10% 

53% 28% 

SLIPIORT 
MATERIALS 

8% 

1% 

3% 

0% 

5% 

17% 

A/V 
EQUIP. 

2% 

TOTAL 

70% 

0% 5% 

0% 

0% 

0% 

2% 

10% 

0% 

15Y( 

100% 
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discussion of possible attitudilal and behaviomra! (tfcLtS of instruction. llecause ccti
forni 01 ifteractionL clicits di I rcitt pattLris 01fstiLdCit behivior, it is possibl, to
SLIi gCsl (lif let',t prob: iliti,,,s fOr t!LItl tIrit., as irdcpendeuce, iL'adrship, or coo)eration
bascd oil student ti :ll0-.',tII (tt (0lth' iS Cspeially true hen ti, data is generated 
usinl thcbrviti(o1wl I l(Itic,), 

Iln d01ut'Iuu l' 2 le.u.\Ult'litut 0.f nlk b lu .in (ulc Cart idd new (illlClSions
(eilpha'i/hll), aility u i. actic versus passivC student behavior, or varying stibjct
l1iultCr 10Clir M ,s,,,ilh) (o1 (fe.'lie itew atclorics for (lie ditiensions givell (one 

, 1y a c:tcateor% lor liliwtl-litcri lshavL' use situce, Ior exa l e, a textbook could be 
ci ticiotised ill llcou With othe'r tl or w,iith ;lu io-visual eqtupniie)lilti). TiCSe 

deciio.s ,ire of k-",, iiliunc'f itc t lccri thn tch rec'izr l by 'nlV l tht te lilt .lrlir 
tlue alid ither tlivi u;ld;itai il~l a l utoiate itai, of)1 .esllr,Nl lu re i (unuality and 
plrtbahltle tlcti\ ll , (ific li 1, , . 

Ile tLhit;I i i" t' ill i I1CiliC I .res ily tilic timc iu Ii- k. Any time 
alhrc:t iui stidv Nvw lld ;ul, hare 'i ila Lt,, lufictitin for time ofll-tsk (cither as a 
SIri. l' i' ti ,tIr , t tiiiiiro i , itlfia et ut wiaraic stib- .;t orics of' iLs.1Jiui'etii 

ow II , I )+ . l'\t' C , lilt' t(0 1 (, ; tiliIC' l1+ 1ii lk \ ()till 1101 
 heL illL ludt.d inl lh ti l 11C 

allc'ut.li tiuiIM .ill, it %\l h lktilt k. t t wi ast t' o tlltindin tusiois (sutll
atiri;ikl ii. , ) f >', W lb. l l,',u t ellic1, It t Lk, then tlte p ittliliCS prest ed,

ill " l C are L (fli01Cii,.' ; 01 1111Wn. k. 1:t0 l lhe 81' of!_:h lutjr e'ai 

tliL' Nf, i:l ill till 
 i' .i, c'i t''lithu 1 iliil l )iifi t'tUal 0 Ih' ,l st l(JIr tt tit .1 dlent
[i1lic (7 , (d ,1,: 

"lhcr' atk, ' ,' ul ipph, Aiitix, id tli' Nttll ti-- ti thec ktelihk --tmlic LIsC data to 
ai ,i l c e'l tLt.01JNI ltirlv

, 
I1, it1' i ites ttLI uiitorctt li wilth rs,;Sources by sttilent 

ca'.teg r 1i ,t cualcci1hnicitv, ,thil 
(leveho a lit hoillue re_'lti~l' indicator tt probable inequality in achieveiniltl, attitudes, 

l'., %, asile cl]asisroonu ur school, one ca 

andiKlla or. It sinteresin. to udr\rv whether stts wit existitug learning 
disatvaittal, rce iv, mlltre or lletioni fImi tc: hers attd whether they are subjectt 
to a (litllfrcuic, m din tlt f(I rjic it ilnt of tutorial or small groupii ssstalincc.

duica;tional ilt iidata that scndet tlteseissues ofI process may in(icate that 
disadvantaged st Ls haVe 146t.ltial icce.',S 1t cquiivaleit, teachers and other resources.Process measure.') of the Nale "lltct, however, cot:ld idicatc that the disa(vantagcd
studetnts r'c'Civ' stanalfy l.'s, litecl acce's to tcacher time., ituatcrial resources, and 
peer suppt. liti,,, t If'ret icurs of thC sati C'laSroom can result in indicators of' 
elfctivens.s,anld i eir-v thit are ilntelrprltablC ill diametrically OplxusitC way,,s. 

Stulenti behavioir data, ) tihe typeL di.scusscd here, can be of value when used 
idependenitl but is of' great1,et tu.se when comtibiiled with other process data on
adiinistrators and teachers. (ollectively, the behavioral data can give a more complete 
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exlplanatiott 1(m reso o 111 llid Juh[lo all of* th reof the,- lf oot. interact to prodtce 
.uC.tional elhCfts. "h." rclaiTe (of hi- ItoCelIhationat pILanning, and11 nllMageemn.t Is 
thrcc-fold. 

ahini-,tr..r ahidl ,d with 
zldihimitrtor and 

lirs, to the' etet.~thatl teacher b.hiKs cl b. Coir 
eachie'hw jctr-te!\, there ill beIa erea,.r bilit to interpret thie 

cl'eclivutcvS of c'tflnw:U~o il thosc'as l ice onl, ilipiit dta are aVailale. The 
if1iatMio1i kIeQ tC i "ie IL, as111.1 ira 1 t r, ,an1 seCrv a b1 sis Ior 
tac'a hier/aidnon~tmi ah lect on Criteria is we ,.i.he]~t ho es i0n teaehcr/adtithi:strator., 

tr:tin1in1g 1)roi Sle 1,1, the kno \ Ofe l Ch' 1 ca1itM)'. d .'ed. t ehaioitrS a.llow tle 
t:.'.,rr 1hrt:l iiri ifr It Iielre iiIcd as.,to.t i It i I + nii tf r , cevLei,)p the decsireI 
iehav orll paeillrtis ait 10 1l10 se feet on Of I r it, C,+l1,1halnate oul the basis of 
coneiuciv'e alIl ,lnd l'ekhlia . Thm, iw, \xii itorniaitio gi\C schooliilt WoUld 

.
fmCt i )iiim."Iltli Ittiihifiatlmmn IilOlh t \ litch chbivor .meil e 

cotlritihti to th, 

tllere li ,l. titil ;a-.. ie! relse-t L t0l11ilti t it I ) rtCSS 11iil1VSis is llnllde the
 

\ prc ,"ttl, ll.- flia.a'lllcltii th plaitnning if ducatiott are 
i 


,mltrtltit,:i iever ,.ill le reaih l. ()h 1 Ivrecite ,r ; to
n t Cone as snibjClivity, 
iuiidiiacv, atid euettrat,'e-abilitv itNI s\'sttis leaders thatoiivitCtie ethiieatimnil 
illortlli.e ol ehi tAi2f ro.cess !titr .or titr" of, sstclleiC ifficluicy and a majiir 
h;lrricr teefllt'.lI\.e iI:1t.flii.(hica 

rk ativi iir 

allow ()ii mkfdtu itol of ItehniqueCs (,id possibly generalizable 

Suh w is :1 ideal ftorl f i support since it is CX)CritlICnta+ll but does 
the einerahall 

find(ings). Suh work rcLuireIS a etLtell nt of ,ubstantial time as well Lsresources. 
I lo~kever, it would euigcidcr i valuahflc discuP;sion of wtuat is wanted from the 
edttucatioal process aid what can :td catinot be modilied illthe classriom envirollCt.enL. 
Bciise i1 collection Costs, Irocs'css datia may never be as cost-effective itt hImcilit:ating 
educational decisionilaking as are input data; however, they can be more cost-elTecLive 
in promloting correct dccisiiutulnak ing. 
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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 to 
the two most commonly used categories of measures, educational outputs and 
educational outcomes. As with the earlier 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 educational 
effectiveness. 

I. OUTPUT INI)I(ATORS 

To many persons, the use of input or process data to measure educational 
effectiveness is anti-intuitive. To them, effectiveness can only be indicated by what the 
school produces. In this section, educational outputs (the immediate effects of the 
educational activity) will be reviewed in four categories: (1) attairnnent effects, (2) 
achieve nnt effects; (3) ,itito(ii nal/be havioral effects: anrid (4) equity effects. While this 
categorization does rot exhatsl all possible educational outputs it does ellconlipiss the 
large majority of those mrreasures that cormmonly are used as indicators of classroom, 
school, or system elfcctiveness. 

A. Attainment |:ffects 

The simplest measures of attainment effects are those provided by educational 
enrollment statistics. From these statistics one can compare over time the number of 
students by grade or level of education, by program type (e.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). hlese statistics may be used for conparisons over time at the sy;tem, 
school, and classroorm level or for comparison anrong schools and classrooms either 
within or among the program, control, and specialization types. 

Normally, increased attainment is ctmsidered a positive indicator of effectiveness 
since a desired output of education is more graduates. Educational attrition anti 
repetition, on the other hand, reduce or slow attainment and, therefore, are considered 
negative indicators. It is useful, however, to note thatihigh attainment rates can be 
achieved by 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 conplementary data an achievement, are inherentlyinadeqtnte measures of eduIcatioral effectiveness. (See Iladdad, 1979, for a discussion ofthe educational and ecoi riic implications of prom otion and retention policies). 

Rates of educational progiession, repetition, and attrition cai he calculated eitherfrom a cross-sectional or coh(ort Format. Table Flour presen i a set of colhort data for theYemen Arab Republic kYAR ) for 1976/77 to 1982/8.3. The data oi number (,f schoolsand number of ckissroxnms iridicaic how rapidly the YAR's CdLCational system e:,pandedover that time period. The cross-.sectionral (single year) daL for 1982/S3 could be usedto indiCatile tireIati%'L sie ' of diflierCmr gra(do levels as a percent of' tile previous grade, as 
given below: 

hrinrary School Fnrollcmi.r 1082183 

(;rade "To .is percent ( Grade 0=r 81.12%
Grade Three a., percent of (mdc 'kw\o = 79.91%
 
Grade Four as lI'cent of Giade Three 
 68.54%
 
Grade Five as percent of (rde 
 IFour = 63.98%
 
Grade Six aLs percent of Grade Five 
 68.22 /( 

()rire .k\) RCa to pIoimill.I trlr gowth of tire Grade One class by calculatingImdc ( )Irc Cnrolh cit if) 108 I8 as a pcrcCnt of Grade ()re enrollnent in 1981/82.IIr,ih III's pcIL'CL 1,C ((7.49';) is less that 1(1' because of
il YAR 

[irelNex irr Gldcat, p iiilrrc )rre erillrricnrts bctwecin Ore two years, fi tihe two l)rciouisVC.ariis the ,alio was >irb:!ni l vi nIe cts of 100(,< II 3. )1. in 19;1/82 .Iud 111.37<7" 
i alitir 19 t/81. "lii',l t \ khorl idicatiti oftir Aoclri of relying oir cross-sectioral

data, evenwl hen c(YrirpIl) i-,L cic'l( .- ce"-lI, il fal, ai 1s' ai!at:flc for Irrore dhan oe year. 

The decline irr Grade ()r cllrllll'iLS in 1982/83 is exlplaincd by the plir1orrlerloirof mriiple age groups of studerrnts cntcrrg Grade ()e when nrew schools first open.When a village that previously has not had a school first receives one, studenLts olderthal the normal Grade One stident of age six or seven rrray enter Grade One. This, inslrbsc,qtrerit years tihe total errrolliewits in trade One rriay fall even tlhough the nuirriber
of ( radct ()ie s:x- or SCvcnr-yer olAIs actlualiy may increase. 

An allcrirailvC I the crOss-.Sectiril studcrr progression dala preseinted earlier ispossible if one calculates progression as a percent of the previous grade intIhr previousygjir. When one has sutCcessive year cross-sectional data iOf tile type in Table FoIC this
is px)ssible. The resrilt ( sui calculations are indicated on page 60. 
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TABLE FOUR
 

YEMEN ARAB REPUBLIC PRIMARY SCHOOL ENROLLMENTS BY GRADE
 

,RADF LEVEL 

TOTAL 
YEAR ONE TWO THREE FOUR FIVE SIX ENROLL-

MENTS 

1976/77 86,463 47,9)71 35,292 23,426 15,235 11,772 220,159 

1977/78 91,804 57,7S"4 41,729 28,081 18,184 13,704 251,286 

1978/79 ()7.2S8 58,,17 40,837 25,5T)ho 16,)14 13,385 251,907 

1)7()/80 140,215 70,491 49,6403 3,279 25.18 16.486 335.2-19 

198(/81 16(),36 1 L(,381 65,232 43,79% 27,01) 20,8,63 .414,273 

1981/82 18,660 129,845 87,887 58,4P9) 37,682 26,-117 522,(96 

1982/8; 178.075 1-14,455 115,428 70,112 50,613 34,52 ) 609,212 

SOURCE: ILES Project, Ycmcn Arih Rcphiblic Fdumaion and Iluman Resojrc '; 
Scctor Asscsmenl, 1986. 
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GmdleTwo. (1982/83) as .of;Grade One (181/82) 79.08% 
Grade 'iree (11)82/83) as '' of' Grade 'i'wo (I98/82) 88 .)(y
Grade Four (1982/83) as ()IGrade Three 198 1/8 2) 90(1%
Grade Five (1982/83) as olf Grade Four (8N I/! 2)
Grade Six (1'82/.3)) as '4 of (;rde Five I 81/02) = . (3' 

Normaaly, in :e xpacditir: emdlllal .. lselr, tile igrcession rates will be higher
For atcomparative cross-sect!i hnoll r 'I1 .ar 'ltlsl-stiu.This is because tile
previous year's erlsllrIrllt ateach hmcl leveal ,vrad- wl be smrallier titan the current 

()jte (:,,,& rate is all exception it tiheyear's. Again, Ire (rae(le to rd wo progression 
YAR eautpic becauJsc oll ihc atilal, l the .98.2iSN (Glade ()tre einollirlit decline. 

Even this reittd c irtl l n el poltnctsr.lr ,' a'\ll Illrporll lactlor. W hile it
is O(vitUs hdlt Int'- o! tis vC1r ', Ctrtl01lticirt ill a .i'elgradt 'dmould Ilave originated
ill tile plc'iorts riory pa:s lt,,I,fradI'the existenc" ald ellect ol grade repetliton
cannot he dcl.riiitod frout d.'o.s-.cliial datl. For cxantipic, it tire Y'AR data, a 
probable Ce\pkrrJ:ItiOnl t1 Ire higher plrgrcsion ratc at the (GradeSix Ievel usno" just
that rror( Giade Fivc stlkaic1.s progrcss to (;ado tithat Grlad'Si: Six students ate 
more iIkeiv to re peat than are sldcrlts at oer ,'alh s. Thlus, tic proglrcssiotl rate, as it
normrailly is c,1ic.tliard ised eroil acreat' ata. t.t.pc cfC'r.,ssiotreffects with
repelitin efleets. . ialIepvilion I.,e t'(,b ,. hic i tie .,rliest .rdcs VhCre tihe
reqirentert to Icla a n.t- lti cne (r kisi, ,.ilk nay held stident back), wherc
nationlil tsts are t ., herei; nlnitiscrtd, or ntprpo. hluln lotlen, k- app ar itt th, systerri.
The last two Watnolts Are oltnll the sa.tlle arid heqia dy coitcitle with tie 
administrative division of schooling -- that is, bctve.'cn priniry atnid secondary, bttweenjunior secondary and setnio seconidar y, antibt.weensecondary anrd higher e(ILatiorn, for 
example. 

It :.; iniportanIt ir studies of progression rates to disting:ish whether tire rate is
cal, "lated based Uporr gtadnration (Ileaving one grade level) or further attainient 
(citc .,_tie next g ade ievel). Ini tire YAR, for example, tire calculation (ioprinary
school progression ran's can use graduation Irom Grade Six or successiul access to
Grade Seven as tire Itral standard oif progressio. For 1)82/83, tire number of Grade 
Seven students was equal to 77.) percent of tire Grade Six graduates the prior year.
Tius, if tire had CalCulted overall progre;silt front (irad One in 1976f77 to Gradc Six
itt 1N981/82, the rate would have eer 24.3 percent (21 ,W0-5 graduates versus 86,463
Grade One students six year.s belore). It (;rade Seven admissions are Ised to measure
overall progression or primairy education, tile progression rates would ha'.'e been 23.5 
percent (20,332 enrollees in C.tad! Seven itt 1 8 coilipared to the 86,463 Grade Oneoi,2/
students in 1970/77). Both progression rates have analytical vale (ilhhotigh otre based 
,on graduation rate noritallr is prefricred Ili measuring edlcational efliectivc ncr:s), but one 

utst lie clear ,errniig the basis of ra," befoite ts irg it for policy analysis purposes. 
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i tile c.alcutlation 
Prire0,si~ll w [;the "iho\' c \.nIII (i li'iiibelra t es1t1, exarli.ste.rs--lly 

SoI.e of the prb)leiis ill petitIri will rei -ar ol overall 
, IIs's. ,the o1 -

inhtte: in )h.cittrt thean Also, thestudents vhio I jitI e,,ilier (R1 t)uii 1970/77. 
(;r.lc Se.ri ltilliiiiJt ') , iii ,tti.letsnis repeating Gradel i l"l 3 ni.i,, who areN ltii. 
Se,,',irn M+ira.' ho ik'li\'eils [ tollrt ( ldhC' Scv\'Ci t orarid eii ,\', llri (fitG.' Si.\ Ii r lor O 

' ai bl" 10 al)l)roXiirIIae Ia'Clity behld ]ICStes 
or the caIlcu.laltcd proee',iu rateNLarC orny Amalltel1CIitiCa .ind not i ,tatistical exercise. 
Any two Net.'.o li ltih r' , can te iied to cricte tractitins, percenItalges, and even 
corre'latioils. ile IIcrcit.' ietiC kiIatlIIWiialical Hi.tlhiod5 

IIore vcis. ilit, Sil\iiI he uImbers 

ii nil suistical ntctlhodoloty 
isthat the LiltCr rt'quies thlt the' ,eis ol imitibers be related to conceptually generated 
\riab'les nid that ltinibts rel atiatll.lc nCisurellcllrrts 01 the. underlyingthe ',,eitl 
coLc'pt0[s. Sit' ciatl iiiLr.'..i tilme nor, someIItN; i Itil deciit hLve ncithcr tile ill 

cascs<, the ,le ittke lol l tit -,the ni -lystbearstraiii to tt t i a ss'c nel a special 
rc' ~tm~bili tnie'ltl ,u.icaiipiqr i.3' 


The tikt'. ot, trace '.tilie'I t pcci sltiicn colits cain used :o sutiq,lenient the 

iltorniiatiim jlitcd 01ecare dta1.. It Tlble Five, tire results ofIron IiiOrC ap eirlliit 1 
the specCial cohort lticCr irv'vc cot tducted by thlie YAR's Lducatiortal Development 

RCsercih (e r .riR(") u'Ie coinpareid wilh the inter-gride progression riatos generated 

carlier rim the ily-ver "0S sction a14d thtwo-year cohirt ci)rimparisons. While 

) ntoriiillv rilislie thalt the iplicit ciors ii tire cross-sctional inethod would 
rCIde'lr that,1 CsiilItC ICi uilil allithat the loig-erti cohort approachi used 1by the 

Il )( is the ist soplhiticitd approatich, the i-cstilt il Table Five indicate lit these 
two ates artire Mresiliitir It)01nC ItltrC t11:i1 CithCr is 1o tile wi't-year cohort rate. As 
noted earlier, one0 canll sllC, ill;nlr eXlsaidiu, educationil sys'StemI, that the crosshe 

sectionatl ippliroach will undercstitiate actual prigressiori levels. This is indicated in the 
table ini hril acs lowest o(tie three sets. given.the cro,,s-scciotn ire tile 

iu llow cln )i expla'in tIe gie leat tire two-year cohort data anddilcrcnce beilween 
that dcrived l ioii )(' Three probable explantatiorns exist. First, thethe FR tracer study? 
dICe-CC of CnPIlliCt olC'r-rN Irling in Ie'norrual eirolltit ceruss rray have increased 

(or the d ree of unilcr- rportirig nay have dercased) ill recent years with the restult that 
(lata Irotri the twto iio'.t rcccni yeais would be relatively biased upward. Second, the 
exclusion ol r'petitioll eflfcts Iimm le tracer study's calculation of progression 
Inevitably lowered the pI grcsi(srt rate. And third, it is quite probable that current 

progression rates aie higher ili the carly ,iades than was tihe case when the early years of 

tile tracer stidy were bei re colnducte'd. Inaddition to the many expected reasons why 

progression rates iighit inciase over limtle, tire YAR system was reducing its formerly 
large nuniber of incomplete (less than six grade levels) schools during this time period. 
As schools added higher grade levels, progression rates incr;Lsel because children could 
continue their )rinary cdlucaltior intheir own corimunity. 
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TABLE FIVE 

COMPARISON OF PROGRESSION RATES 
CALCULATED BY ALTERNATIVE METH ODS 

TWO YEAR 
ONE YEAR INTER-GRAIE SIX YEAR COHORTGRADE LEVEL CROSS-SEC7ION COIIORTS PROGRESSION REPtTITION 

GRADE ONE ---- % ---- % ---- % 8.2% 

GRADETWO 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% 

GRADE ONETO 
GRADE SIX 19.4% 50.1% 24.1% 

SOURCE: IEES Project,.Yemen ArbRpzblic.EducaioniuI HunmnR.sOUrc e.or 
Assessment, 1986 
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This discussion in dicates thc need to understand tile nature of the data with which 
one is working. A major use of progression ralcs Is indicators of effectivcness might 
be to compare rat,,s among schools, regions, types of control, gender of sltlde ts, or 
some other charactcriXsl PIroper policy intcrlreatitions of the.cse coil i pars( iouscan only 
be ltide ii otte kinows lhc context of' school operations ill the V;aiots I)pcS of schools 
being conparcd. 

il'achaimit)t)tiios and Np.ci (17) pcsnt alt cxaNrple c tothcr iiileastire of 
:.tnienltt clI]ieCivCnCs: Ih ac-cfficiency itidicator. h'lhcindicator illustrates the 
extcnt to which the a.ialago di7;t>ibution diffcrs Imio the ofllicial niorli. For example, 
if the "oflicial" agc fr priJiyiv ,cl10ol Cenrtllicn.,S is from 6 to 12, a "gross enrollmiient 
ralio" calli be c'lcitlla d 'i. Ilfo ,vs: 

linrollnuent at aces S-17
 
(;ro~ ss e nro llm ent :at o ... ........................
 

!>opui',itioin at agcs 6-1 2
 

This can thcn be colmipare~d with a "iict oiirollent ratio" thai is dcrived in similar 
lashiion: 

[l:nrol nient at aces 0- 12
 
N ect tiro llt ,t lt ratio ------------------------------

olll~ijiuItili :ita.e:; 0-I2 

The i-ici ency indicator is derived rom tie ritio of ile net cnrollticut ralio to the 
gross cirolhiliin ramiio. BeClsc thlc popuM0lation It.rll Caticeis outi, tlhc ageC-cffiietc 
indicalor Is cilj:i to the ratio of ace 6 toi 12 enrollmnts to age 5-17 etirollmuents. The 
assnpililltiolt is Iliii1 ;a'vstcil is ml)rc "cflict'iCi" whe1n thcre are fewer sttdCnts otitic 
the tnormoal at,ce' for a level of schooling. This indicator, like many otlhcr 
cttrh nlletttpiiimlatiot ratios tha Ima1y be calculatcd, is iseclul oaly as long as oue is 
COgn izafIt of the rolc of [I;. cducatiotial system. If rcieditilio is 1 prinmary 
responsibility for tie :ystcn or SOie stibsCt of instituiions, thci 1ih: age-cfficicncy 
indicator could be lowcr til valu 111d still imdiCite that tlhc Syst c or institutiots were 
opcrati rig c f it'ci cnttv. 

All of the attainiient micasurcs prcsctned here arc potentially appropriate indicators 
of[ cdIucationaI cfCtClivCncss. When these aitainnicm nicasur's arc combined with other 
nteasures, such as tltos of aclticvcitl and cquity, an evelc better cdtucational 
cffectiveness indicator calt be produced. And when thew effcctivencss indicators are 
Colibined with cost data (gencrated by thc interaction of inputs and process variables) 
onteifinally caln cstll isil an indicator of cducational Cff-iccy. 
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It. Ach ievementr I FA~cts 

A\chievemenicrt clikcis ate perhaps Ile Miost C01111i0o1l) used ()IoiulJ Iiiea.~iirs. 'Test 
scores, either thle absolute he'dc or pre tS!/pos; test dillecerxe s, ,-re thec Iiuost comniiouly 
USed lCaSUres of' aciceiiuci1 CllcetS. IIMowever, the COiiiiiIOII INC ' testing. anld its 
readiy I.C(TLI)MIICC ll\ edII]Catioiid deC~ioiII;IICerS, dksiJIISCS I ratIherI hieateIl- clltrlversy 
aniong edultcator,; anld avnzlysts colnceringil tile 15)' lliillric [)ropetics ofl iidividujai 
tCSLS, the tests' rehI-';iiie' il0 (1CIC(Iicd iLatill ll ltllts, aridItiC dl-Iilitil]o (IClicatiolital 
achievei(ieii IS ilLisliftdl \tlldcllt dil,lll C iII Wrills o1 test resiiS. 

dd)lIiv (1t tc"IliL;i la I 

t'our cliara IcristicS: I IIt IS \cillll (ilcastire; IICS IO (L'st leC.[1bs k0id 
The aICCpted c Ilt(%IJifCI Wiiillklcvl.' appl'ClrN to' .citidOf] 

olicetive~l 
tieitiscIves to it'l -NtIdcilit ihid Intl ip0 1 Co~pLu lmons: hai~iI~s b),-Cii a 

1'oldictionial author ofi dtw lt III-it' he:ita1i c l cS\e :111- IcIASlay I'Aftd c basIisI~k 

ld ilcl dsi llt i i l i. ' o lt (.1'. 1 l lyo ikt ioi .iiao~Illrdlziolio f 

lidltv al.Ild j'oit'. iC\ II ICT ii c I 
OltcililiIL'SC. fll ll krl\ 

o d2. icv w illi 10 lioN!'%H'k ii11oIJ 111 lji IO'l 
to ol tll iltNlli5 

I. & [Io.~d(1,il ii.,ll) If oIll ln~l ( 1,coia iy l(ft111,' 1CM 1a w l ILtC 

4.Il'et O Ilk ,I COiC1 isllt 0cielIhotreN me ItI; ua JknoI0.'ieIIC(NdLlI Oler 111ot; 

ad)icw lly lildi.i 

(1tcot il. v N I I fI .l i 

stnL1! SArkls' I .I H ', 101W lIi~And Ad 1'I,11 d II(LV 

cores sho ee9. LIINCS l erietao llebssorpllai eatain 
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Indicators of Efr'ectiveness: Outputs and Outcomes 

This general controversy over testinig cannot be dealt with here; howcvcr, it is 
important that a niore general reconition of the controversy over testing be promnoted 

and an increased skepticism be encouraged toward the ready identilicalion of test results 

with educational achievement. 

Ilowever, sone agreed neasrirle of aclLievemenift Must be established. '1his can be a 

test or the result A' observational judgnent (as it often is in the ,asc of teacher 

assignmnent of student rades). Ifo.wever estahlishcd, the achievement iasurelfor a 
single individual or group (and thie group iav vary in si/e roini a nuiuber of studenls 

withil a single class to the group of :tudents in a national or multi-national 

classification) call be initerieted in lfectiv,.', ternis i six main ways: 

I. Absolute level of aehievient; 

2. Averagc lcvel or disribution ol a01ccieni; 

3. Group achiievc;nowt relati,.C to larger groul; average or distribution; 

4. ".Mastcry' !vc1 ol acclent 

5. Achicveincut ,eai ; uid 

6. Elfetc .izc. 

The absolte level of achevCnCnt is norniallv reprsented by a test score or assigned 

grade. Itone urlcrstlnds tlhe psychonicui, properties of it test or the mlix of objective 
and sujIectlive crilcia iised iII assigning a grade, nieasures have fornte sone valuei 

ac hievcnt epolicy interprclation. Ilowevcr, tile absoluti ii i.asurcs rarely are used in 

l)icy ana'lysis since it is llorc cimlilohil dih'ii :ire dealing with groups of(ecisioininiakers 

students and are inor intercsted in acliicveruitCIlative to other groups or relative to a 
differcnt tine. 

The averae level on dilkriluion of achiecvnient provides niore infornation than the 
absolute levels in that oll: Call now interpret individual level of achievemeilt relative to 

a group average or palItrn if disi ibution. While group means are the most conlnonly 

used nieasures of ceriti al tendency, in certain situations one may wish to use other 

imeasures suclh as the group median or niode. Alternatively individual scores may be 

stated in terms of the quartile, dccile, or percentile in which they' fall relative to the full 
distributior.. 

Sinnilarly, the aicIi vclliell of one group can be coipared with that of a larger 

group. The cotlparisoin can be one of central tende ncies or distributions. The latter 

inight take tihe forn of noting that 15 percent of one group scored above a certain level 

or grade while 25 percent of the second groip scored above the sante level or grade. 

Since equ. output concerns (discussed bhlow) relate to distributiorIal considerations, it 
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is iimpor~it that acliietvlUCIt dat:1,b ', I:t.rnis 'favilablc nicasUrcs oif tile distibution 
ari not liieSirc11t otcltr.IIl tCl r.iCv.# 

-lIall h,t Mi CC(iirlIIIi riij' t:ito 
+ 

,he di'r-,no,uN>ed here is \hether the CI of
a.1 e tle+Ix r li l-ret+s,'oi+c orl eieiiil.,{ I t Irci,£i-ic cICC.Cl N hii-rct'r lce ( .hiW ,. rit
liicsi siil \,l lIre's stat. ii nl iil. daIdlil qtlidcla'i or g toup's IL1CVCIIIC;,l '.11s ill theoverail i.ti oh tht),ce IL 1tcllibiutllri l Or illeld. TuI.s. ',core oI1') o r prirade of ''"A"I istlcpialel+'t o \ l a,Inrelative, it an absI)titeC liiaurier.II t:ct, suc'h scoarearc ordinal 
it)c IIIhIt I1' Ilit rjii,'tl l +Hl).Cole .':lliIlt til that a scor oFil4( rpresecr.s one
lltthe Ic\ I of Ici. u.j;iidc: h\ AIC' XO); .itlicrca,,n one assume that [helnn 

alhiJ.e\C'liocit Ic cice V 'Ae'oin ,Iii A ii l II%ile iseqt;iil Cto lhtl l)Ct,'CCi t IIt11(and 
i~radh.'.
 

f lt''Fver. Icterii-iCt'rC'i "col d oitl a critcrion (t skill or knoledgescnrcs 

c.'quiiitiot)) Ji-, huive itcrprctivc
thocir himiititioiis. In addition to Ine standard 
.'++choiuietric' lnobcllinu of desigu, ('larktest an.I Vocl ( 1085) have 'ound that
critcrion- ic're'uceI' d lc5LIhv' elnhiti/c,'d ini+cdiict cdnucatiorial Oul tuts (practical


knoivlc d,, ot aL INor rltuli.ncs) rathicr thu
.,iitle th" niore ('neraiJ,,cdand desirable 
Oitil)tts (thi' lC inIi C Lts ind£ 0h CIO )rIuil)h.s;). While Such hiiu, is not inherent in
criterion rlrclncc, tcests ctt icic'.v lilvsi> 
ieqltrs kniowu'w o'1 the tp)e oh test or
 
grudeo eitcruainseol ud [rctci:ilijni ho aiiv si"12nitncnt1 iican iirncuicilit biases.
li 1; 

in hioch a0chlue\ eniTh' hotirli horun ire lt. nl l ntepretel is in terin oal
inastei\'' Icvl. I hlou, the crite u-oiroletrcIcnced tt'st l g idc is assig ied a threshold


valuc, hIlow liiclh .1 is indeed11tl that achicvcnti is irrlei in terins
ant o' Iliastery il"
the unII-Clvini cricria--hcthcr thyc tlicpltual or-procedural (sce, for Cxaniple,
At :,I ')i, or a discl.-ion o! iias"cry learning and its relation to tim aniil equity
issu"'. Sollic iia..tcry standards requirc ihat a score of 100 percent or grade of "" attainued foir nias crv to he rc.og ioiied. ()dner standards accept that 

be 
mastery may )e

achicvc( at lower ,radls or scores ard that achieCvcInC..t Ieyonld MInatery is possible. To
specialist.s il thelield o1 niast.ry !carriing these scnz:>ntic distinctions are criticai; to
policy ainalyst's it is necessary only to understand tle level establishcd for mostery and 
tobe willing to acccpt tlherationale 1or it. 

Mastery standard i iiiiiiiiy ar vic,,cd as arutiictical to norni-rferencig. Iifact,
iing
Iii as rlearn s[idards liiv he vicwed as the sirc ma in o' tiliecricrion-rehere need 

1 Postlethwaite (1987) supports (lie use of distributional conil parisons ailt
comparisons bctween pL, of tle distribUtion (e.g., quartile levels). As lie notes (p.157) "The quoestion is, which knowledge usefulis and needed (even if it is
sOllctimecs not perceived to be nceded)?" 
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approach. Mastery tests are not only designed so that relaLescores to underlying
educational criteria but also lrquire that any.iudgiirCit of the scores is not itself left to 
tile norns or subjectivity of the analyst. 

The final two measures of achiecvcmCnt interpretation are achicvcmCIt gain and 
effect size. Both nii.iasurcs are relIatd to the cc OnImIic conitc )t Of "vIliic-iaddCd". ThIus,
unlike the aloreieintioned measures of achievement, thcse iiearsu.cs imply attribution 
of the change or dif'icrenLc in achievement to some other change. In the case of 
achievement gain lor :I person or group, tle explicit change is one of lime. I lowever, 
implicitly, thelir',-:LS is prior to soiie educational event and the post-test is after it. 
The nature of [t veii can be sir' ply a ;as.sagc o ti bit iiore cOiiiollIy it rclitcs 
to sonic forii ofl iristruth.'irll interventiin. For c.xarillc, the intrventio lluay bc oeic 
yCar of schotlii, or the use of srtel ehicanonill itiiCrial or altcriiat'Lv tcChnlO1)-y for a1 
fixCd period of tint1C. i'e'ardless, ais sth ees l in tem 1)of tilre list of gcrrcraliI/.ations
alilxt use of test scores to indicae elicationall cflkclVeCS, Oie faces 1niajor tuestion 
when using achiCevenrei1an a1 tOcfelCCl ns,ISa Il'irloC N'arefvy, ctc lire s'iirat
 
tfite achievement gain frot atorirai rtnstuc d b test IiipeifctlitorVs'
 

\t h irl e 

rilrd irriprosve ' 


'l'he intlerpretie itat n i llii ro vcdl )ri(t.Ii rt:()llrrrrurl1, tll Iiii tpl ) ItIICa.. 
IvnOtIf ol el restlued 1.ti1]tilc c tiniw 1chicgail is
 

residuailied by ic ,rcssul, the ire-test t 
 thre pt-test scrr)lC, rcsiduili/culd triue-score
 
c,;ljiatcs (a statistical I sepateiti te;-tic scorCs I1or11 Crror Cffcts aind aSSCsS
 
chilge oily in he tlle' scores), art l, f \heir irttt
or 111 i (Used grotip

individuil sttitCit cairis arc !tcts aind
ilt tile caili d lIhe ctililoiirdiig Of Icsilits
 
bcaties (f ot-raithdt cOnStlitioil Oft11tC individual groups). \Vhitcvcr approach is
 
Used, One s.Wciflicc )rcCisiof ii for cornprcliusioni
ofmeasturerieint by dccisitinakcrs 
whose sttisicll lriiring (;ad piatienice) irla trt be adCLilaC t tiruidCrl id tile 
lodificatiois or CvCi to RtrIudslid wliv tir itodilicaitirns arc tirade. "harctre it 
appears that, just ias with testing gcncrally, tr Use Of ga,in cIrC',, Cven1 with the above 
limilations, will critite, It) be accj)LItlc it) all but tlhe itiilt conservative 
incthodl)logist 

Sinilar prolcirs ei.,ut .'!the rse of electl sizc. Nor1rily. ctCC1 si/zc is definCd as 
the differcnc'e be'twccn the av 1!a,scorsoif a1 xli)Crinicnlr ial i ctnrtl group, divided 
by the Standard deviation oi tie coirrol grot1p. if:cct Si/c is a critically iniportant 
Concept since it oI i 5 Ire bais;i fr (leitcifidi,if a rrc\ instructional device or systeni 
deserves \t dIcr ninocir irlrltitnt 

hi inriercpreii ' effctIr/c, rlIasilrCs is t indicator of cflectveness, three 
criisiderailirns iiust bc ilalk iccoit. lirSt, are tlre only diflerirccs betweenltl tr the 
control and e:lcriprmital griip those that are explicitly designed a; part of tlhe 
experinemnt? 'l'i inlliciuce ()f air cxpcriniental condition Oil )erforiiicc regardless of" 
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the nature of the experiment (I lawthorne effects) is a sufficiently pervasive phenomenon 
that some inherent skepticism toward experimental successes is justified. Anything that 
changc:: lienormal routine and focuses ,- :., attention teachers and students isirl on 
likely to elicit i,uproved perfobrmnce. The methodological question is whether similar 
effects could not i't'hevedtie specific experilnltal intervcntilon that isbe withlou 

being Lested.
 

u1tlst contolSiuiilarly, one CVx:rririllthe ,,:d cxpcriireil groups closely to see 
that dire teachels and students iII one u1Lrp a.re ntnt .'ificintly different in those in 
the other. lilarge e.erillcrills Calrrl achieved random assigllnirltl to tie twotills I'y 

groups: smnaller expcrerits will rcqurr straliliCaonrr arid lrr:rtlilg of critical 
determinants Such isthose discussed earlier under input and process measures (Kelly,
 
1)3, l1984). I'ilmll,, one intst :Itenipt to glaraltee tha 
 tIre effect sic measures %kill 
reflect experirikeritti effects and inot dii lelrerccs ilithe quantity or quality of resources 
(tire "LteCnh~oJsC" effect). TOo Often, tie "succCss" of cxpcrirre,tail classroorm 
approacfhes collarc:d to traditional iruodels is Iresult of additional p/hysJcal arid Ininrir 
(especially slpervisor'I resources. lisorrie poorer natliorS, the evidelLe that radio or
 
televisioninstruction or progranimd iearning 
 Iisuper-ior to traditiona',l classroom
 
results is hardly surprisirg if i trC
[':ii1rr1l c1lusStO0rrr lacks evern tire riinirrrr tai'her
 
and instructional Iareiral 
i'sollrccs thal tir. tidlitrtal approach J)rCSUIICS. Effect sizes
 
generated frotm Sntch flawed r'sC:rch has little value for t
olicy unless it cart Siow that
 
the increased cots of the experimrcntal altcilative is better invested iii the altcrnativC
 
tui i iinprovirig lie traditionll claviriooi hv invest.ing lire aftiiira' funds there.
 

The secolld ea ideriof cOLnrI rIIHlI illrlip Crlin,,' IS ire pr[i ,irnieCdlCI l/e.S e linkage 
of the test ir teaoure1 tici lh ICLiliOi-,hp ) l elirrit1tlirirli to t'Slllrto icr iriulir. is One
 
that is itrediiatcby c li->;orI -A ca,ari II hivi r ais :idi Itcd I lx,v:
I r )III 

1 ORMA I A (II AL,\. I'AS URI:D 
CURRICULUM > (LASSROOM I--- > STUI)ENT
EXPl"(A'I'IONS PRAC71CE PERIFORMIANCE 

Measured stuldeit perforutance, tire basis for calculating effect size, can be 
determitied by three majotr relationships: tile expectations torelationship of curriculul 
classrooi practice, the relationship of perrarice iieasrircient to classroom practice, 
and the relationship of'performiance iieasureirerrtto curriculumc ,rxpeCtatiiors.The latter 
two relationships are tire alternative criteria for examnination drsign. Should the basis 
for test construction be tie official cirrictiluri expectations as stated in iornal 
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doctuiiiicns or the aC a liSsroit l pilactic' (I.,ci'rvd iII SC'tilS.' Varitl1t1 ill Iti.'aSI'Cl 
student rrti,riance can siai vric(d cl.ssrrliii or can iidicatc dillc rcncc ill, pialicc 

det rillin t. .' ill tt'lill nli's t't' tr;issroor dli Itesot1the citiri onl cl i vt' lit iliisrlllilt nl. 

'lhat this is a r'il S tllc' tf Confusio~n is iidicacd by tht Cail iplcl olo tt Iii)rov'd 

Tlicaicc of iiing - Piojt'Ct ill I.ihl'ria. Eirly cvaliation r'sults. ased oin 
,"est African xLiH'aotionl ('oicil tcsts 1h,t clainrictl Iti he Ihast'd on lhc national 

C'trriciiluninn, iiiicatcd i rlii(cit pciloritanic' ili the' WIA. sc'iols rclative tono0 ilp)u'rior 
triililtionil St'liiilS. I I(\Cc \cr, oil C'\3iil litions ibis'd oil tilt HA ins.rtsrittional p)r)gra.il, 
the [l1 scioolis did h[he thtiri ilt' iiiii ti lclisl0. riterrelaaor01;ilI 

of t~ot'st'heo llll;icltov ,t l -liiid uoldsll olk's uit'lit as to tilt' rclative tuality o1 
tite O o Ct 'Ihc' ollicil illtliolal (t iml iiih ll ai I1 iCiliii.1-01ici1:a lc' iipliil cun alid 
ite' val diti a t'i of thit MtOt'01'i abil ll ta Idt 

,ldc"lll) c'llc'.1 I,'c' slihm ildl ITi J, WLI WIl (t 1ii t ill llccIdtllcli kli' 14(1,0 i la;cticec is. 

inldic;iit I\'luw: 

(1.. Vs.- A )I .A ( I I(1 

1 \'I )I1FI( )NAl 

FORNIA[ -M Ail UR
 
CURRICULUMI. ...i.................... -.. SI'JI )FENT
 

,,\(I LIA!L -. -

CL.ASSR()ONI I'RA("TICE
E'X IERI NIIEN'i'AI. 

(' ,ASSR()( )I 

11tihe examiination tc'sii'li to lit'astirc stut'nt IVi'rtriNatCt' iS ;I valid and1 relialllC' d.vic' 
in termls ot its rc'liatioihip tO lt' CIrriciiitiii, ilctl t' t'lCi'ct sit'e (iillcrt'nices are' 
iiiraniiln lul; il it is iot, luti ttii atilikst ,%ill ia c' a (it] Iicult, it not ilpossili', tsk to 
iis'ntallgi tilht' arolno ic'Litltshipll alilolig C \pt 'tLt it' li; i it'iccS, ald llc'i ,nrC'i'ilt. 

"lToo otenc'l, cx.lII l dcl , d~ict ilic.;ililre tile' turriciiihiil cittlIntil he'loll v i tlc ito thati is Imli 

c'x peiillt'nta J)atlictictc' raihc'r Ih.ii th1 ofiitill'V (itnCilitC'ltt'd Ib the' C'Itaiiiiail 

'itithl) rit '. \V C'i C'r h 111Licil t'iirt is t aiticlilhitt'i with !IC'at N J)C'tlitily, h1'10ittilt icilluill 0 
L';.lll hel iliil pt sl c, It) A, iic .C' Ill 11'i1 1 liiilllic'r. Ill tihl' I1-1,hl 11111C'lC'llC't Si '.iii," liiC 1 l -,lt 

exaiilt', tiit I1.1. proitc'ssilil s1tatl liiiaitiiit'd that thitr c'\iiiiratinlln (IS well aN Ihir 
iistructinal Syste'll) was lnioeiltcly rt'ic'mL ti tlhe liitiil cirricultri tiani was5 lit' 

t'xatinatioirn admiiiistert'd by tiic \Vest Alric'ai Lxaiiiaiiits. (inilicOil. ( iivten tile ti 
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of' t .'cliI)ill t (it l1i I Iilcri:1 ("11 ith 111Wtl.. saetioniCatIIII 1 t il ]LL L Io ld not be 
readily r c ed. 

i,, ' CenThus it 1 ihatt tile cItla'tlnMI oh e'ICCI s/c dillc rcrc's are only the 
110in1 ti "e ii ,c,tccpidiinl the a;' Si;Sof altcrn tiv classrooim) systems.

the' HItc.+I ncII' V ia Wiy,',A I CHI k)h-i, iI Ct.i lt cncra y crh.ci' i/c ai.iialySi S is 
.Stihjcc' 1,.Iil .. ii c.nt , .rcc. W tc.i, aii '-,L ii',. JuLlILIci .l VAwast; note(] in the 

iirtnhit iM I cO( , ,i+Ci,,c lie Cii, Ic ,, ill'iAI',, d. n10t rCniI''vc t ncccd to I .ke
olti\ hioic'h Lii , hic t1e I.'Lcttii.h iw iIilovc tle asis ipi which those 

Ll oIL' :' liWiiJ ', l'l l , 'Ai,hi thI., hI)OICII[I1 iit titl ll dulUld [up)on the 
ai L -,,hihii l: .1,ce. h ic:itim i 1i .d; 'I"ich,ih ii t ht\ iCiliit lIciti',ivl - ;are ,cncratcl and

a.'li "+,'ed¢. 

t'. .At ctl. Iitih riI Cir \f'tictI tiiIu i [cci c 

utialaIIIcnII a1rd ahJie'\. llient ,tc, H . c ah,' C. Il,, .' cr, il Itany ways the uiblic 
peurc't o Ii u 111citJt..]tlutiJ i it I otI' \clililtcit or cl iii tV involvelllnt 
ill i.l ceti!,I kt hii n it ,int ari, " ', toht)e lite&; niCtit ' o \.cioi!i. s efI.cts oil 
Ntt.llIl!M.lt[iu ll ,u li I d w a 11 10 ' ik) tle to(1 e I.1 d meastires of' 

It I tct[ 'iiii' [,)( i . lh,(i ;l tOW ,u,i ti ',' 1t.tIcltl (J i 'ithc-, io Students,
Ic'alic l ill I11t11V ",ilt t nl! , , .it' ft ,t.,L1 'i tk iC.it) 7I'ih l L]at'.tItIiIii bei.h avior
a", A it (()I. kll'wi elA."I'..tIui 1'ahmii S\ ,t ms t c\ ili thiclc ',pciil caicgorics for such 
ituSI a.- illt utit.l) 'hittor di,..iphtitm- clti, aild cit .:lIship.These Same comnccpLs

ai r lircl . - tthrdti/cdirar Into) .uin IC' ;elr it',cd at a level of ag.ircgation aove that 
if the \ h t(in. Amnn iue the rc.,.- -, !-r :,iii t i ti iti riaut ai pelar 1t bc INIcrw:linly 

over the natilrc tI te k(-Sired atiiudcii-, and hchavinr,, c'itruvcrs.y over th abilhity to
ilcasure the.S WhaIrelc'r-,ctalh'. 1iid Lnild il'litn ser how the cla.ssromt process
rclitcts to ii l licietuit )li l ri<tiet.( l f irel *huutciic 

The . 0ttiii. ! t-r1,h iuc- n ic c.\liccicd to vary frot nation to nation.
"Thercliiivc c,iiiiih on iilej, ii 1i,pci iotiilintcC versu .Sgroiup relationships, on 
COiiIh)tetitii vt'rtL cn etat!I ti, l i tic'liyi0ii.S lhi VcrSuS tolerance (if other belief's, and
oi ticinhi iUil It ; lii lerr \al iteS ttill dcpeitil hiot oil tile personal vilies of theiliation's IXx li. I l .; lc ,li i , itl'mlc, in l itli( ll liutm s. w hc're they exist a.nd 
!tr-CJ)eril)l,l uth ituiihial,- dC.in]) , lit itltu lS Ithe lprol)icty O L ilig Schools as a 
Ilca.ll of, h liSti'ill"a Ih r iiti ii ,e" . A liio.)l all nations will usc education Ioproiote nalinLl 1rldc L iii S[iiit thiS '%ill he ck.-lcidcd to tlic lptinlt of prollmtling
SLItijplorhe irnhiipal v or vcnlil i iiehc' individual or Ianily. The degree of
cLtilHrovcr.sy 1i ISl llt ic.,t> ill (J'l ill)ti liC lito p' views Within.I CnCil), l)olitical 

71)
 

http:cLtilHrovcr.sy


Ind iii tors oE. Effe C, s: OuuPenePu S and Outcomes 

11agedMi hepde 
or' d to 11) shotrnc a of, secularittw la 

tk ra tieuvi i no teieducantoncystg Ici' I 
CL ~ or itdsm arlcgon 

pra ocra caiony'dSr nd roi-o, f% eligious 
omet t e~Lree in t If.s oherin mabsereiips 


n~iocrtiC
 

'Gvn~ tat some a~greement concerning desired attitudes and behaviors can be. 
produced or imposed, one then Must~ resolv'e the controversy, over, measurement. 
Pio lem~S aof t and reliability~are even greater- in this Case tha' in the 

nrICSLre As whih the measurement of tcachcr'attiu des, oneen t of achtevcnment~gains. 
mus beconcerned whether responses prvie on srvey itutrurnents are either accurate 
or truthfu given the (cridelcy foe respodetstobeable to determine the socialY, 

atr-hefrbehviorcisObservand labo intensive and silcan be'an. 
imprecman of tmputin& .: udrying ttudeor fpredcinftr beavor of 

A spAecial area or atttudinal~reerh~ha eolv.edfrom Inkeles' (1969) early wok o 
modern i y. Stuie ofmdriy attempt :'to relate eductial ttineno 

<any Case, the types of modern atituds nalicIuld insuhtdisaekpiiil 
otw~~at~n, of the Outside word~~belief insciefCerI Ind knowldg 

Table Six depicts I questionnaire used in a World Bank studyo edul~cation in 
Tanzania,~ Whilesomie of the questions ight appear clearlyrelated tormodern 

attitudes, sonic relatc towvalues about wvhichueen "mo~dern" individuials could disagree, 
Because of dut conerin cauai~ty,. there is asronger justification for using such~ 
mdriymaue ssuetipt dtriat ofistudent process or performance) 

rather than as edu~cational outp~uts, As iniputs, one, also 'does inot have to be 'as 
conicerned With thissue Of thle S~ocial desirablity of the'set of attituides and can 
cohccntrat n whiether the prtcua attitudes specified reidentifiable and are 
Positiv ely' or neCg'at correlated with desired patterns df Iasroom behavior o r, 
performance. A 

'Overall, a contrdici neitbtwnth ssbcimportance of attitudi nal aInd 
behavior,, n, t ao and' serious of nduttion the difficulties speil 

peaionalizing and me uring these outputs. The contradiction tat ex ists relative tro1,ni ,, 
these Outputs,, however, s only a other special ease of thegnrlstainfr 

of enesot alsiS. Oftenthie myore Important~n apprpi~ conept or variable 
theICmore: difficultit mab osei),tegreater thler costs or, barriers- to 
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TABLE SIX
 

MODERNITY OUESTIONNAIRE
 

Please indicate your agreement or preference in the following statcmcnts by marking

A for agree strongly, B for agree, C for disagree, [) for disagree strongly. 

- 1. If I was given alchoice 20 shillings today or 40 shillings next month, I 
would lake my 20 shillings today. 

_ -2. It is usually better to jieet familiar people than new people.
-3. Success depends more on luck than hard work.
 

_ -4. It is usually not wise to try new things.
 
_ -5. If you cannot solve a problem, the best thing to do is to leave
 

it for a y or two. 
_____6. Good planning is miore important than hard work. 
..... 7. Some people are able to bring harm and misfortune to others through 

magic and sorcery. 
X. A chil 11should plan his own future. 
9. 1lappinoss is more inpolrtant than success.
 

_ I0. 
 'File only people onC can really trust are one's family and relatives. 
-__11. There is no sense in worrying about the future. 
-12. 1would like to live in another country for some tiie. 

__ 13. It is generally a waste of time to plan for tie future since unforeseen 
events call interfere with [he plan.


1_____
4. It is generally nt)t possible to undhrstand why peo ple behave the way 
they (to. 

__ _ 15. Education is more liportant for boys than for girls. 
_____ 16. I always try to get betier marks than iny classmates.
 
____ 17. Often, feeling~s are a better guide to action tian reason.
 

______ 1X. I aim more ainbitious than most of my fri'nds.
 
I1().It is bltcr to learn abot 
 all nations rather thian to concentrate on 

learning of one's own colntry only. 
___. 20. One inust pl an each day for the next. 

SOURCE: G. Psacharopoulos and W. Loxley, Diversificliion of Secondary School 
Curriciltum SitIy, Guite, b)ok; (Washington, D.C.: Education Department, 
The World Bank, February, 19S2), pp. 14-15. 

72 



Indicators or Effectiveness: Outputs and Outcomes 

operationalization, and the more substantial are the methodological limitations on 
measurement. To this general rule one can add that many of the most significant 
variables, once measure, are interpretable only by subjective means. 

D. Equity ffects of Equality Measures 

The use of cquity effects as measures of output differs from the use of the 
aforementioned effects in that equity is a means of inter)reting the other effects rather 
than an alternative, per S_.Th1us, equity eff ecls can be expressed in ternis of attainment 
measures, achievement measures, or attitude/behavior measures. Also, equity effects 
normally are expressed in tcrms of two dimensions: statistical ieasur,s of dispersion 
and measures of group differcncCs. The first dimension Of equity measures would 
include the range of' a distribution, the quartile de, iatioll, the mcan deviation, the 
standard deviation, division among ,ritcria levels, LornIz curves, and Gini coefficients. 
The second dim nsion 0)f eqlui y w( Ulld artc characteristicscoMI groups idCItlifiCd by suli 
as gender, age, edinicity or tace, location, siZe of placsoc ioecoiioiic Stus, etc.) inl 
terms of measures of the mean, mICde, and median values as well as in ternis of group 
differences in the values of the first dimension of equity measures. For example, one 
could compare mean achievement between males and females but also could compare 
the range of scores for the two groups. It is possible, for example, t0 have si nilar 
average achievemenI between nale and female groups Iut to have male students achieve 
both the highest and lowest scores. Depending on the central tendency measure of 
achievei ent alone would disguise this pheiioniemnon. 

It is important to em phasize that the statistical measures of' dispersion* are 
indicators only of ineuiality not inequity. Equity interpretations require subjective 
judgements concerning whether the inequalities are justified or acceptable. For the 
purposes of this presentation eqnity is best understood as denoting a judgment of 
"fairness" or "justice"; both of' which are inherently subjective concepts. The 
measurement of educational output equality is important in two ways: equality is a 
basic indicator for making judgments of equity and the variation inoutput equal ity can 
affect student and teacher motivation. For students, one normally assu mes 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 perfommance at 
one point in time can be a goad to higher motivation for success at a subsequent time. 
Whatever the conditions in individual students, the policy importance of equality 

* The statistical measures are dealt with in the Appendix to this monograph. 
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mecasures are 111.ac tliCy arC anl IiIIC(liajC 1aSIS I'm asessing equity and a potential
indicator of'l ijurc. motivation. 

All Of file SlatSisucl ItcaISurCS diSCIuSSed III file Api~j(Idi.\ L'an play a role as 
indieakw-S 01' cdlnci0iMIna I Cijiiiiv ' nCCLceivcricss WWhCr nslrtiidrliIS a ~olcy iSSneC. 
ObViOuISly, i1cscL aIc 110i tlic only minc:;urkk& wksd in! Olke (IISCnsSIOII 01' C(Ineaiol1
CinLIUiy . IIntfiC IC'Xi SCeiio11, 111CJISCIISi\\oi W~ill rC% cwv11iC sk colif diiii1crisiol of, eqity
fIidpni'nt1S ilkii1 Is ixisrLd on COMPuuih)uiin c!i utII invrius of citial Icralcncics anldI" t.)jhl 


Vifi.1110ni) 1alluWi thanII (11Ckui III! 
 .11iiL111 'iF_ C. SOnic LVInIIIl)CS Of 11ik SAceond 

(1CIISiuIil'lu it:11these. h'ArlcN NIII. kff u~ 011C cdhuuuillee . ctt IIu , 111k:c 

(I 1)\cII()it ICLI,I IIILI IIIk'ItI)IIC I Iue~ u )%k, )1I I t1 lk, I M INte l i fI CoiIt' I cd I (k n b11,ef 
IialMIC [C tInIc " dkvNII ih. I I I ' I ) 11i\ i I I k.I, I k :I ( I lulI I I eseI1I h I,uroe I)"I eI .IIIII I 

terrIIIII ti iI hI'kI bt1 > 1CI,1 I: u piiu I ' tO11


cIuiuiil c luu xel C ~I1 :k~ )1 k 

t sluiril(2) 11 0111111 Vi~iu 'I r\(I 1)1Aull il ('aul IC' . i ,u~1I I C I e tak.rI I)II L 'II 
Ii' if Ieiuh'l,Itr\I Ilu II Ic If ,[.IlN1),l.li!enil Ill t c i.ui 

)ic I it it ,Iit m l hI) i Il ,.lik-li CAhl, uh l~lu tl o1 \iuia iuleu.w Nk1 

i.dcllk' 'Aiter. i ll i J 1i.1tw 11,11i11ha I"uu i fluir d c (irui4oi411kt-ic Ihicii.1 

:\~ ~ u PttmnurrIe I "euhicIota I~ 'C )Ii IIieIuiuuriil I I I II ) I ) ,, iosoIurIINk 

I tl 111ne l11 ll oi 2 W IIIk re InlblitIiI t Ld%% iW teirik 1 I Ih1Cit lleNII VIt\..Ii1,1 l1010., 

realaniulrahlle ltlc.10c 1~l uS it l I llu auill lutu\hlliotc ic tl:i1i i 1dvar 
1 lhi lliMhu''. 1e tI II Iucii. 11iulii 11i V.uru u tI111cie 1 11 1 luc11k nI 

to Lcs kli u Ite tl tnu drlta 'lLtjiu cJ ist ii erceit.th 

A~ sesn lpihcmiiiu iiWAMIlv Ofihe'ihuiiucaiu> 11 Vr[leIse~' IM ili[Chil Criiiueo ;il 
ISefileai(ICOn~k chitngtet III ( iuind nIniutk H onIthis Lan,[ typeiIC in anCsta'1i h~tkTuuur 
hiie t ien 11(1:i ",oit cs. C l11htu kk' l'i %1(AS ~ l'1k I 1101 IS 1;, C I il11 
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In summarizing thle uSe of group diflcrences Lsan indicator of relative effeciveness, 
three conditions must be fulfilhled berfore one isjustified ir.making a policy inference: 

(1) tire difference between the nIrasures of central teidency nusIlbe jtldged to be 
statistically signifIcant; 

(2) 	 there nmust be sonic logical or statistical basis for assunming that the differences 
in cCrtral tendt ecy arid distributionil iicastres are determined by factors within 
the control or illltienCC of the stchool aW'J)ority; and 

(3) 	tile iiagrnituide of the dillerence issuch ihat a policy eiipha..is oil this condition 
ii'ay K'shown it)be Co "t-cliectiVe. 

If the final two condittiols are riot fiulfilled, then the IiCasures discussed here may
indicae "real" eIfects but not pro\vidc any basis for school reform. The policy 
alternative is either to accept the effects as given or to consider new ireans of school 
operation (including variatiors inile qtutity and mix of resources) that will allow the 
school to iave anll (11oltllitl.',.lt ;eiiilpict 

A final issue relative to mcnai cs of eluity is that one must consider tle school 
aulhorities' relative prcferci;ce 1kr differcnt di lribUtional patterns of achievement. 
Whih. few schools or school svtelrus can be aidovertly to seek inequality as af) 
Cdiicatioiial oltlilt, schools and school systemt: can be expected ti) vary dramatically in 
their tolerance for inequality. Sonie schools are interestedI primarily in increasing 
average achieveienrt. The three oiears of doing this are (I ) to attempt to increase 
achievement of all children; (2) to emphasize increasing the achievement of advanced 
students; and 13) tol eilipliasii.e Ihproviri the scores of studens that are below-average, 

in achieveiiierit.
 

Most teachers arid :adriniriistrators vill assert that tire first option is the one they 
pursue. I lowever, ifa school isjudged in terms of iLs average achievement, tile most 
rational prxc.diire wtould be tol combine school resources with those students who have 
the greatest probability of irireasing their measured achievement. Unfortunately, 
neither the research lier'ature nor logic carr provide an answer with certainty as to who 
these sCtnd'ICIS ar. 

SioUle teachers obviously believe that it is better or easier to invest their time with 
tile iio:'C implicitly, they are making tlre assumption that the lackadvaitacd stuudcit.s 
of inlelligeruce or motivat ion of the poorer students cannot be uvercome sufficiently to 
justify tie leacher 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 
edtcational materials) can coritlie to do well arid that tie proper allocation of' teacher 
tine is infavor of tire disadvantaged learners. 
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If a different criterion than class or school ave:rage . used, then teacher behavior 
might change. For exaxlnpic, if a s0'1001 were judged by the proportion of student.s who 
pass a school leaving CXaninatioll hcre w%%outld be all explicit incentive to concetntrate 
reSOIrCes on lhose StndnCIIS ho arc MIOhe m lin il ermlls examtiination siccess. 
Alternatively, if [te school were judged hv its ability to avoid wat age (dropouts and 
repetition), the resourccs niicht h tocuied i ,. utudcnts who are on Ili.. margin in 
Weris of nininilltahY acceptable" ItItij1eit. 

Overall, jud,,,inig school b spc'ilic cet'nral tendency or distributional criteria is 
likely to crealtC a "trialie" elcl: 

(1) 	 those studeni are arc icd!;d to be successful without assislance may be left 
alolie; 

(2) 	 those students -lho are iuded to le ililpossille to help with tile alliolnt of' 
assistallce- available wi IV left alollo, and tliu', 

(3) 	 resotir.. 'ill I' concentraited on1those +studentswho have the greatest marginal 
prolbaO ' f hei iiioVed into tle c.tCgoly o, sLIuCcss. 

Multiple problens esi>,t ill tlis sittation. First, no si',le measure is likely to be an 
appropriate indlicator o! educational eflectivenes. ,cond, even if a single measure 
existed, there i., no ;Il>lralnce that the political a. i:.ireaticralic environnent within 
which education' okAi.atCee would lead to its identification and dissemination. And three, 
most teachc's in d.velopini, nations simply,do not have the skills to make the type of 
jnsychiologic:il appraisals of ability and motivation that are subsumed within a "'ri;'ge" 
decision pr(ess. 

In the ne:t scction tile dfscus.sion will move 'ron outptts to outcomes of 
education. To repeat th, distiricuioin made earlier, educational ottcones are those effects 
that al c ilore distanit in time and inre diffuse in incidence than are educational outputs. 

II. OU'I'(OMEF INIDIC \TOWS 

Dealing with educational ontCOtaes involves the sane two critical issues faced in 
dealing with educaionl ontputs: identification and attril)tltion. The issue of 
identification (including the steps of definition, specification, and tneasurement) of 
outcomes is similar in ternis of relevance and difficulty to that dealt witi in tie outputs
discussion. Although the variety of attributes to be included and die diversity of their 
incidence do intake OuLteoie identi fication slightly more difficult these are not 
insurmountable barriers. 

More challenging to the ,malyst is the issue of attribution, i.e., causality and its 
direction between the education variables and Ole inultiple variables that represent both 
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alternative and complenentary outcomes. As vLs stressed carliuc, no strong consensus 
can be said to exist in terms of the degree of' attribution of' educational outputs to 
educational inputs and processes. lhe effect Of nton-school inflt ences and of relevant 
but unmtI.isured school in fluence', forces one to accept educational itiptit-ouilpllt studies 
with great care. AccepltLance of tileassumed direction of ca,.ality is only one of a 

multiple set of assumptionS one i u4t p)osit before proceeding to alter inputs and 

processes in the hope of altering ed ucatioMda outputs. In dealing with outcomes 
determinacy, one must accept a number of asuIIIptions and be satisfied with a lower 

degree of ccita itty be Io:- Proposing Ihat a change ileducational outputs can lad to a 

desired change in d.ucati(.,eal outcomes. 

The reason fr the heiglhtened uncert:intly is thit outcomiies are the re'ult of the 

interaction of educational outputs with a oreat variety of' external influences. Thlese 

external influences tay include the deteriminants for admission to higher levels of 

edIcation and training, the supply and demand conditions in tlhe labor mar.et, or the 

multitude of, planned and accidCItal inlluceiCs that shail)e Inildividiuals' alitIdes and 

behv,,ior. In SmaliiiryJ,, Clucational outcomes are determined b' iny other lactors than 

the nitti -e and quantity of educatiollal output ii(f the dcc-,rce of deterniilacy of' iiptlLs to 

ouLtCOts is certitly less;,han tihe (dcterinic Of illiu 1t ottt)lls. 

This discuSSioi Of educational outcomes will serve as the basis for the later 

discussion of extlrnail clliciLc',, The outcomle miia.S'ureys that will be reviewed indetail 

here aie the folhklowit: 

1.Admission toI urhilcr educaition arll1 trliinlig; 

2. Achievement in siibe,'quCtiit edutcatiOl atid traittillg; 

3. Employment; 

4. t-arnmiii_,;; 

5. Attitudes/Behavilrs; anid 

6. Externalitics * 

Each of these outcome categories can I)eused as an indicator of effectiveness and, when 

combined with appropriie cost dIa, a.S0 IilCaSlre of externial efficiency. 

A. Admissiin to Further E'dtication amnd] Training 

A', olie glIates;-lCS froliailch lcvCl Of traiiIiiig the two major alternatives that one 

faces are to seek imnmlcitc cniplo ieit or to cotitilt education and training. As the 

• Extermalitics are, illfa1cl, a C'a ssnlficatiou of the incidence o t the prior live categories 

of' outcomes rather than ai al ier:tive outcome category (:is will be clarified in the 
later discussiol). 
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level of educational atlaiiljrjcIt increa.scs, the opportunity Cost of educaltion alsOincrsc,,es ill telsIll" of' foregone o))ortunitiCs f'or ciiploynIeIilt and1(eInings;' . SonIlcStudents are able to clgage ill pirt-tiitc ciploymcnt v,bilec.Otintillig ttl,ir educationandL triinig activitics; other studcrits Iliitt)be 1orttnatc enough to re.ce''ivC llt C(h'iuatiOnlor training stietnd that helps coipe.ua.e thentit for their bIs .alllill wllite ill scho'o)l, 

In both CIsCs, 1t. effcCt is to alter tie b'e,'Iiti cost awnm:,hip that is die basis forit. schoolimpItraiiing dec'isiii Ill sn)li Silic t n .\ceCSivc sulbsidics caln iakeColtillUed c(Iication r iiillnig rlti[ Only sll,,rror to lie studcnt' prSClu alneriativis
iL[1shiperior It) ihe cnuiplo.$ iiti ,ll'rnitivos hcy fhcco iftcr gradiatIon. In develoinginations, this situ ioi has ixcirrcd ilost Irc(luifnly Ill tachcr t.rainiig pIiorains aild inv\caioatlihiicah.l aiinie wtincrs. Thclprovision for piut-tic cuillploiicmnhc gmr:iuliului of stipcnids iliU,-

and 
hie reviewed peritodica.l! to ui,,;ur' ht l thcsc pcill

oPloitillitics aret all itiwc'tivc itrauiiun iuil riol i ill citive ht id) or fm),lpoilc 
gnaduiout01. 

Just as thc eadiare uunther

traliinu, so Call thec eff!ectl'ivenss of [11e Ciuuiiu11i:1um 


must chkut.,e tetWCeui ciuip]>~m ;,.t aulll 11 duicatiorlt or 
auilu-t l activities he uh)Itnt teritis oll how well the 11n.uat Im~uu~IPis ~ lu thse uw allvcs (1:i1ntl up-ced,flow wellI pipaued t11e 1cniifi;i'c I, to I~ ratiOni~ld ch~oe betPVCwetIiwo).

Unfo'rtiinate IlY, nlo heu>i C' isis ill1i11II I'l 11)iiR!uu.Iue Aelau blctwLl l 1tc 1lL)f':utors (ii luuslo'ess, uu Ii ui d L%[l..s MlitL lliIC dhtcll:ItIncs. 't'po "1iof, cilieatl ul i eu t voca ll 11ri,ihi 1t1c cwnn ii uuil i l ci "V'r, 1I,!UJIkl 
esiabhl\1ell 
 ciuiiic l
acv.u wlduphe iuut 11;,[ : \uL-c' c hlolhlpfahhucv asCI 
I ostcr 11 It , I.as teriied It, lois pseli~tidIlaii it. il ijth x ()It aiwiau tlo;I riitets 

Is'>i~ieeAt die ai of ~uie1itiui itIAu iuiiIhJII~ tothlacv arid iutiuerae\' skdis are ofsubstatutial applicability in 1loih the hr nuiarket an1d Ill thek'~chitioii fur access tofi.rfli -, sclioolinig. 'hue IIIIC 011chL'l 1(i! Ill fl- k-u alnilS SC , t1e ruorc

intuLitiveCly apelreit is toa0 uu 
 that theC school shudprovide. sonic skills dfirectly,reClated to intrI~iite eAIIInipllt. Th'lis 114ClNenideicy( owardv~.alization is relinforcedwhen severe bottlencks are inrooilned io ie )[iwith the result that sub)staittial
p)ortions Of' the aceL cohort- :!".- forced(il ot1(d ieI aIc~icic s\'steiii. UnlubItiateily, thlebenefits of' trainini! tha~t are prov'idled by vok-ational opp irtimis oftenl are offset by thieStigmta of' acadeic falilre- or ilchbilt\' that1euiipliwer iuettvWith VOcAutioniall 

rh ousc iesd' iet opiugcls i li to furtr educ.aion or trainin, aslicasure of'eiucatiriail ehcctivei0'ri,;s invol severalcs (l lhcsof'IOfi iit'tiirpritat ion. First, iliechoiceto Coitilirc tlny bc tille :! fili ctf edicationl ,,1poi Vitt of pasttI art 
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IcFormancc The high rates of educational progression in urban areis are,1 part),a
function ofbettei ,a h enecnt but also are a function of tiegratr aviablilj of~further opportunities inthe im ia.i~ Ail equally :iccomp1li leturi iIctm' 

onortraining simnply becaus hviTn&th'school may be too great Evenhdirovisinn of boarding 00iosa'ihc~dctoa 
ICVCIS only reduces the cost dierential, itdes noli miatcit, And boarding l'may.
raise oUhCr Cultural and Financ~iafl lmiutions that are disinCenives fortle.rrstdent. 

Sc/,'n~,dms.io sanars mv %e'timor amhong 16ocationls Such thlat it sifiutt idIctifyi eifcctvencss with educaional progressionrae.It isbest to vicw
*admission criteria as the product of I upply and demand situatioinwchteupy
o~f pl'acesrntahe higher level of~educlonobri"n~g are demnanded by graduate frm the,
Prerequisite level of education, Whc( andcwhen demanid ihglr atvtothe sufl
of places, admlission syind'irds may 11e ncreased. Where dcmand is reIlatively low,
admission stndairds mayfihave, to u fillhall places.,:~u'Jr4Iccd(so ,i t 

'H'71ie' poinut is thm aderic standarids fo"r ad'ni issi' toa evl~ or'u'7' duato 
j "' traiing are an, interactiv'x.phenomenon incorporating aspects of bodi t~i"& supply of 

*places for students'and studecnt'demand for plaes.' Thuis, for any pogint initimeI i 
pos.-ibly' misleaIding~ to use~progression rates' alone a~'s -irea indicato~rofPast

efectveess, ihportant7'to ,rce'ieduatina ,~nso 7 cr'ill, ki s~ins~i'~d 
based on eaiti rsults alon mesr 'ol n rted tipie 'upu f~ 

.education. 'Thele"ocf rogressiorite saanindliciior of ecatiofi~Jl effectieness 
willbe',determnincd lbyonc's' subjective va iIion of'Ithc cr iteria used in seclccting
s'tudc'is for furl-her education and training opportunities. ''"YY " 

Athird source of misitiruto caresult froillh 
as7inicators of eduational'effecivcnes~ is the prolblem of'cols 'I ihs,in facty a."
moregneal case of tile speific~problcmn aieWibe tlie coljsideralon of, 

A' tha [li uc f pregsion rates 

e iln
proximnity ' as I deterininant of further education al participation, The decision to
continue one's.cdu'C ation is""not ba.jed solely on&onie's Jcvel of' intellectual7'or soc~ial 
preparaition;, it is an inves'tm'entdecision th~at m~ust'considler costs i's ~well :is h
~probable benefuts.~ And ,7the, perceived~i ffect of costs will diffcr awrong 7individuals~ 

"de 
' pending Upon tbeirranl resources~ (assets"al77'77 and f"ncme 'ie7'alai 

fIancing (grants, loans, orork oppotuiie~is).777 

7"~One agailn tile ana lyst may reel Cnfidenttht progresion rates are po.iti ve
F, correlated with paist edwt'ion'ileffectiveness yet still be rcultktiltlo usc progresion

rates as~indicators of rclativc effectiveness aining 7classes, scoos or rcgions. F~or 
7example, two sc.hools could gradat tudents who, 7byall staars'ir iftlitfcal in 
thii educational accomplishments. One schl lay have 4 7071 progeso mi o :
til ext leolofC educad60iand the other only a25%rtc, Sinc th gr~aditshav di 
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same educational bakground the dilference in progression rates must originate from 
other dcterminants. LUnless one can control for all of the differences other than 
educational quality that may determine the decision to continue education or training, 
ther2 is no obvioius justification for assumin g a class, school, or region is supeior in 
effectiveness soJc on ie basis of difterential progression rates. 

The fourth and final mai ir si)tlrcc of possible misinterpretation o! progression rates 
relates Io the differcntial value of Iurthcr eucation. As noted above, the decision to 
continue schooling is an inve.stincnt decisioti based on both costs and benefits. Even 
where educational cliectiveNcss anld costs are similar, students may face different 
prob~ab le benefits t urtlicr cdn'at ii., ld ucalion and training skills and knowledge are 
valuable depcnding upogn their ct )plcimCtarity to other Iunia ca pital characteristics of 
graduates and thc nature ofl tie labor market. 'Ilie issue of conplementarity is 
illustrated by the exainple otI t o gr'iduates who ditter only in terms of the business or 
professional associations ot their lintilies. The graduate with the advantage of these 
associations can expect a iuch .shotrjob search petiod aod, probably, a higher initial 
salary a, liftiiiieCuni 1'. C gradunate who is equivalent with the first ' greater 'ITL 
except far these Lamilial proCs:;ionul associations, must discount the benefits of 
education in teritis of ighli job secarh costs, lower initial salary, and lower lifetime 
earnings. At the margin, such h)e's.)iiai dillerences may cause variations in progression 
rates that are totilly uirelated to the ef'fectiveness of the educational institution. 
Gende;, race, al ctliMiity arc other hutini, capuiul chaiacterislics that may, in cascs of 
emlployment and/or wa,:e discrim innation, or labor market segmentation, have 
diffmcr ntia degrees Of' tonyiCnieutaI it)' It .cqiired academic and training skills. 

In addition to Ii lily advantages, a second major factor alTecting probable benefits is 
the nature of the labor market itself. The difficitlty and Cost of transporuition ',swell as 
possible segmentation of the market between modern and traditional enterprises have 
aggravated the extant dilffcrcnccs promoted by the persistent division between urban and 
rural markets for employmcnt. The result is that two graduates of identical educational 
skills may make differclnt educatiut~il progression decisions and bot graduates will 
have made aIratiiit choice given tile I I-obablC benefits they iay expect. 

Fliswc henhai clpitul and labhor nmiket dilferenccs can be attenuated by restrictions 
on discrimitinattion, in,lrvcd labor 1nthillity, 'Ifd grcatCr access to iniformation. In fact, 
unequal access to intrmation may itself create a tliff eiicritiating effect on progression 
rates in :;one Ltey niics of graduates (it will ustally Ie the more rural and economically 
disadvantaged otie> 'Io also have the least and least accurate itiformation). At times, 
disadvanlaged calnitltes fail to continue their education and training because they do not 
con)rehend the probable net benefits or realize the actual availability of financing. 
More often the case is that the match between graduates and future opportunities is not 
a proper one because the appropriate inforntation and counseling system does not exist. 
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The' failure of societies, dCvclopcd and deLvcloping, to iivcst ini Such systems 

conInicnstnate w ih ilicir icnllllt illiV.cstt ,I1S in CdtL'nc is One majorliOl 01' tile 

1n.i0iliIll .OsOf .ll iari e 101t%'ilic Iliii . i. 

In suimary. PirOi'Cswil raics liolllillInay lie \icvcd as . positive correlate of 

cdlucational clIcetiveT!less. Ilo,.v'c, rel'ativ, cilc.liVencss callb. jnidgcd t'y !hlIg 

prtgrco:,SiOn rates 0nv Vh.,n allot tlie other ialjor dctcrtmiants of thie progression 

dtcc siol ireconrti lld for adcqulatcl. 

It. Ac'hitlvtNee in SII)Sll ilitlI,'diua~tioll Ind Tlrainingll , 


SilircCO riC)c c is t iprelar th0C situdent for furtier learning, the usepurp, it 
o);rnca.Xsnrct.d :~ic",ievitcitt tlai in iier IcvcI etdt:Uaiioil orlitinirl':ig as an inldicatoIr oflthe 

Cffcctixcln s o cdliaiiti iav i'ari an oholitilc, citicc. lifact, progression raies are 
ti ti\te0-th(li, . icV c nt11litTastire-. il re are three1i11c limore oll Ll, ! ail0e 

rc.sonis lor lhc' iliitCjntlicv eilh which ttIre? ;lcheVeihto'ieIt n1iaSLnrcs-; arc used: time 

delay, niaStiCHittC pli s, and ilitcili dtritnniinic',. The tinc delay problem isohilc 
obviou. It one Iillt Lait Sc"\al ntiths )r cvcn'"rs to iiieasnrc aclnccn at tie 
niext level education orittainicnOw is air inkeing ableotf tihn there inhrcentldclai' to 

assss, alaly/oe, aind, ifriceta\, rltform tilt. \Vhilc [e conduct Ofcarlicr prograrns. 

education is g itV spaii, ofantinoi Ictl\ the atlelili politicianus. admiiistrators, and 

even analys arc Finite. Tihe ao,,,.siletrt 01 Itore achicvcniul aid the atiipt it)relate 

it to ant.cedent ci.icatiottal e)ermiccs val))able acltivily not thatis a, Jill( ont can 

satisfy the systcni's iiccd for timicly results. RcoaUs of tis. futlure achievement 
analysis probably will contilUl' to b' tSCd (%Vheire it is iscd itallas a conplenmentary 
research activity to les; hutlec(teC\Cl1iVC uW )I 'dI titlonil clt'CtiVcness. 

', Iicrc lot harrie, arc a nicasnrenentIn those cascs time is h. there still set of' 
:
Iftie Al 0lieAproblems rclated to tile anal sss f aehuiveiteit. t cautoliary coliments 

presented hi the earlier (l~cussion of aiChivcerint mneasurcs as outputs would apply as 
well to the ruse of fitirc aclie'Vrite'nu1t mcasure's IsCducational otilcoriies. In iddition to 

the normal prioblct ot assessing and interprcting diIlcrences in school grading or 

exallnintiotl riicslts, onetinut also be concerned with the problern off changes in tIle 

group being ineasurcd. If one is able to Irice tIle indivRun:l stidents this is less of a 

problem. Ihowever, as is rure conitiuion, one iay trace atgroup which itself ean 

undergo changes. 

For exampl,, it' one wishes to ascs tihe effectiveness of' Primary School A 

gratdtites in lernis of their achieveient ii Secondary School V two problems exist. 

First, all School A gradIates rlay not go to secondary schtol ktrl bcause of migration, 

may go to a school other than School X). Second, the grades o.- elxamination resulLs of 

School X may inclde tlhe peormlancof t0llnts frifrn schools olher than School A. 
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The result is that tie achievetmenl levels in Secoirdar. School X are not solely relatedto the graduates of Primary School A and may not ever, he predominantly related to 
those graduatCs.
 

This niclhodological problnem, 
 nlike fiose raised earlier I'or assesising aciievenienresults, is relatively easy to resolve. It only requires tlit an explicit tracer studyapproach be adopled from the beginning. I lowever, the lroblei is a retal one anldshould preclu1 unjList ifie(i ascritin of I'uLiureachliieyenictnt eflfcts ti a preceding levelof education whel olle has not taken inlo acc'LUntl IrC coHItituLi'c) of tie measured 
group. 

The final reaso51n uiOr the scarcitv with whiclh Iutirc achicvement mieasies are used ishe prolieni of0 eCterriILac,'. VhiIC iiost will cotncCde l11il achiieveruier at aly level ofeducation or tiaining is dlctriircred iii pirt b' tie skills and knouwledge the studentbrings froni prior educatioii, tiiere is no consensus about lhe dcgr.e of deterniinacy sutchprior elicrience has over aciicvet. For e.\aupulc, i rICasuIirr, Gradc Seven readingachieverient, in additiorr to the stklcnt.S' ability at thc start of' Grade Seven (itself aninil'rflect proxy for liefc ti veloess of earlier educaiuru) one must consider the effec of(;rade Scvci inputs and proc,,scs as well as the coutirinirig elects of uIrlischool 

lihe TesLlt is that, while ailiriaor goal of cufucatiurn at 1i), level may be to prepare.ittiRlits to achieve MOT SccesSILill)' theIr'.x levcl, the meof' l'turcachievennli is not a 'ertain irdicator of priour educational clcctiveness. Only bycontrolling for other concurrent deterianl Call oiibe assured ola proper estimate ofthe cfTccl of prior exl)rieinces. And, bccaiise of tIhe problems of' separating school andnonschool el'Icts, evenl this mcasurc of prior xlAericilces is riot aniindicator solely of
edurCatii nal e11flVc,lics. 

Evlei with the three pluilcils of tiiuiU 1 .,lli'ea.ure'ieCriil dilficaltics, aid ancrertain
deterliiacy, the iriasrirric,:lf flutIur
I 'renilerilt cti mill play a role inl assessingeducational ellcclivelic s. Ilowcv,-r, it ciri I m.iriiiintcd clcctively only ina tracerstud, approach thlt will allow fulr Proper cintirl o1 (tllfriillueices oi acliievcentaid a slable dcfillliouilof lIc group bcinlg ririsc d. Elivell Ilthis I'rii, the futureachievericirl ieatiurC is riot adCquatc by it ;eCf to elic eflecliv rless. To be mostappropriate f'or anialy:,is, it slould be iis(-( as part o a set of' multiple indicators of 
educatiornal CI'c t i vcr.ncS. 

C_. Emp~loymet, 

To those students who do not c'ontinue their education, whieder die discontinuanceis by choice or not, tIhe iajor consido ration of cdi'ational effectiveness will be how 
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well education has prepared ni' for ei'l;loyiiien. I ltre, th [eon cn1plynien is Used 
to encompass the ull raige o1 activities troili houschold chores, to castal self
employment, to informal and foonlal entrepreiiqel:l enterprises, and to cililoylnict il 
the modern fornial sector. Too often the discUisnsii of cdtLaILiital cilfcCtivencss has 
been liiited only to [he last of Ilice eiplovncn: nIrm, i.e., whetli a school lcaver 
can obtai employint in the motdern lforl SC'ttl. ]lowvcr, Ili. Of edLCaltionl 'S 
effect may be re'ealCd Mthe' olht'r fornis ol Cmnplovicit. 

This .speciall, is tieor tho se \ hto civc s hool ai lie primry and junior
scontdaIry' le\el. The' no1st I';el ilti11 ,,.' ,tll lhcy will have acquired froi the 
c(llo.ciOP S':VItlill will be those of bOfic lr','r and illic'cy. lk'esearch, suth as that 
cOFiildctCd Oi farlcr productiivitv dialn, lQ)e): Jalluiil Ind ki, I1)8; J:iuiiison and 
Moock, 198-1; ('itlear, a')Su:('li. aid IaNi, I), sMiegCsts .hat ihCsC basicI amid 
edcucatoial skill.s cali have a direct ellc,t oil the abiility O1 workcrs Io acLInire and idse 
inforniation. \Vmil siiic dcbatc cm.ists over tihe meansl by wlich basic" education 
translatcs inlto glreatCr pifodUclivity (is it Imc Skills, vrl,i:, Ofrthe alitude toward new 
illiOrii.i lmi), it be a accepted tor cdnic'ioh:l> Ci vClill foi i:imdCvClom ,iieinill 
the aIst dccadc 11;i Of all Clumnatin,,i iid tlaillni. :ieL'iialiVCs,. btos'c Cdmicatituilil 
dmevelopincll lis thei dlImect inldost- elc'ivc rit'laliumpit ) M1 kcineraiil clOimoineC 
dheveloplienlt (WOrl hLt, .ISW11 

The baI c e lmnCtltmLl It)oi(L'd to WiCi call liave i varielylt l)MsntivC iillunices 
evci in leio.-. These rin!,c 1m imlinprvcniiill ii timii' lllucatnll and better hcallth 
,il(d conitier ehaivimor to a ilurc sipportive attitude lor taiuily CitrC mnciclirial 
activitiCs 1id tile CdlucatilOII 0! children. Whcrc the culinic allows lenioile participtin 
ill cliipliyilnt (ilill.sidoltl10hnC, he ploviiom ol ba ic cducation canl have at least as 
draiatic an effect oi prductiviy of wolill as ofl icl. Since woliluem often clg :.ge ill 
the Sm1nall scale enterprises (tourist crafts, herding, wcaving,, brewing, etc.) lhat provide 
a cash colnlIribulit in to the falnily, sub.i>tlice, Itraia;ii incoinie, the educational 
ellectiveness i.ssuc is of vital inpltance ini this rcoird. f)ltei, it is tile wonieli in the 
fainily who ontl0 tIe c"ih luuLndsilsed (t fiim'lna tiUllilv comtllribmtions to educational 
costs. 

The skills of literacy antd ar1iiic'r1i,_\ all ,,mniall scale cntrcpri neurial,,Citifl tloi 
activilies. W hile sollIC slch activitics c!xi e lCi participaits, thena1:1y l t ic:itcd 
CItrelerencurial nmarkets will iiccr Kc Ctine rciularicd or chuiiiablc v%ilnim tie abilities 
implied by literacy alld il c1raicy. 'lIh chlectiv n fselucationi cantproperly be 
indicated by how well scliwhl ucvi lhcir acluircd skills to icerc prcparcd to c'ngacc 
thc entreprencurial opportuniilic, I,at prcsent thienu,,lves, e'c lin the iost rural and 
relliote iareas iof d'velipinig nlatitill-. 
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As an indicator of educational effectivcness, employment is, however, only a partial
ineaisure. Obviously, the analyst needs to know die type of job and the prodtictivity of 
the school leaver in the job to assess the full effectiveness of education. Ilowever, 
employient rates still are cormonly used ineasures in the assessment of in 
educational institution's or system's effect on the econoilly. 

The calculation of employment ratles normally is dolne by dividing tile number of
 
employed workers by the size of the active labor force. 
 The awtive labor force is dc'ined
 
is tle sui of the e:mployed workers and all others who are act.lively ,seekiLg
 
employment. A problem with the emp)loytent index (or the utnemployment index
 
which equals one minulS Ihe emp)loymcn index) is that ncithwr the number nor the
 
proportion of unemployed workers who are "actively" scekiiig eiiphylloy 1el reliaills 
constant over tihe. For examlile, if there are I(,00000th) individuls inIthe aclivC labor 
force and 9(00,((0 arc cniployed, Ihel the Ci1ployllInnt illdex is tQWyii. If, because Of 
economic inmprovements, another 50(),(K) workers are employed, the enilh viment index, 
normally will not increase to 95(r; (950,0()0/1,000,(00) as one rtigut.hlelct,ltccaii, e 
more jobs are available, sonic individuals who were not actively secking cpmlolvncil 
will begin to do so, tlius increa-ilig the size of the labor force. If tile effeco (1.( 
new jobs is to attract 25,00(0 new individuals into theIlabor force, then the ne,w 
eCtIlOyttetmt ilde.x will be 92.71,i (950,0()h0/1,)25.,000) rathcr tham 95'; .\ imilar 
pattern occurs duriill' l)cliods of poor c'Ololllic lctivity: as emiiplhyllocni declines somIie 
labor force participants :bamidou hope of finding cmplovinit amid leave tiheactive labiOr 
force. The eLsuhl of this pheliotitenloit (which is a func'tiol of' the definition Of the 
emlloynent rate) is that changes in the index of einploymnti arc less thain proportional 
to changes in ihe index ot, economic activity. 

Ill most caseS it will be prcfrbleC to iuC the level of' cnp)loymemi or the change in 
employnent ratller than the index itself as atn indicator of how well education is 
preparing schotol leavers for - inplc,r ' lowevcr, since a Cl eiq'atc nloym-ntlata 
covers such a wide age ran C(usually I( ''",yCars to (5 or 70 y'ears )and such datla is 
often unavailable or mreliable, thc bcst MitiaS Of Studyiig education's Cni)lohvyent 
effect is through data that concentate on recent school lcavers. While such data ima:1y
sometimes be retrievable from aggregatc em)loyment statistics, the most useful dta is 
that collected from iracer studies. The tise of tracer studlies allows detailedmore 
collection on the personal characteristics of the' s.lht1o]i leavers aind (if letel'ri1iiiia 
charactcristics of the labor mtiket. 

The analysis of tracer stutdy data Ott the ediCtalion-nll)ynetll linkage call be 
stinnarized ii teinis of three decision points: the decisiot to(I) continue or 
discontinue edlmcation; (2) tile (lecision to acccpt imtnedilicly available etl)l)ymnte or 
engage in j.,', setarch behavior; and (3) til decision to aept a specific form of 
employment. None o'i these decisions are free; each is constrained, at least in part, by 
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the decisions of others. For example, in a systen of competitive admission for higher 
levels of education sonilc students will not qualify for the next level of education. Even 
if they have the desire to continue, the availability of priv,'te schooling and of the 
resources to finance a I)ri,'ate schooliig clhoice will deteniiiiie i tie student will be able 
to continue his or her Cluca1tion. 

Once the decision is iade to seek enuploynent, the individual school leaver must 
decide whether to accept eiiployinlent of a type tha is available immediately (if any is 
available) or to engage in a jot) search process ini aniticiplation of finding employment 
that is more suited to his or her skills and interest. Job search behavior, like education 
itself, is an investment :activity for the individual. Thus, it is subject to a comparison 
of benefits amd costs. ihe job search costs may be reduced it the school leaver can 
engage ini soie frn of employmennt while seeking a more suitable job (in the same 
manner that students finace educational costs through part-fie employment while in 
school). The williwngess and ability to wigrate (an imivestilient process itself) can 
increase both the potetial cost.s and the potential bcriefits of the job search process. 
Migration will be engaged in whenever the probable niet benefits of migration 
(including the eimtioal aiid practical consider;tion ;of separation from the family and 
home comlmunit\y ) are considered positive. The jol) search process for an individual is 
facilitated by the availabilily of iforination and t)erson:il conmieclios. In this, as in so 
nmuch else, the urban,11 .lld hilIher socio,.conomiic status individuals will hav a.l initial 
advxu'a;ge. 

Jot) search (neasurcd ill tiIc :iimd success of job acluisitiOn -- ideally, this can be 
weighted" by tine qual ity of the job procured) is I superior indicator of educational 

effectiveness than arc simple eiiiployinei t rates. First, the job search measure 
em)has ies the current patteri of interaction between educational leavers and the job 
market. Second, increases ili the letngth of ile job search period are the first warning of 
labor market stagrnation for a plrticular skill or type of school leaver. For example, 
employment rates of school leavers six morlnts after the end of their education could be 
constant at 85 percemn, over a series of five successive cohorts. And yet, job search data 
for tie five coliorLs could reveal that each successive cohort has taken a longer period of 
time to attain that 85 perc'ent eii)hmlovnieit figure. (',hanges in .the quality of jobs and 
in the leng'h of the job scareh process are early iind icators of possible labor market 
problems for a particular type of school leaver. The changes may be the result of 
cyclical variation but could signal a long-term (sectlar") change in employment 
patterns. For this reason, tine value of tracer studies can oinly be fully appreciated when 
die studies are conducted in a regular recinrrent bas is. 

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 
employment that will maximize the net benefits (the present value of the sum of 
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If one decides to use earnings mea,.ures as the primary outcome measure there 
remains a large set of residual decisions which nust to be made. Among these, the 
most significant include the following: 

I. to use initial earnings or lifetime earnings; 

2. to use cohort versus cioss-sectional data; 

3. to use group m,:ans versus median's versus marginal values for earnings; 

4. to attempt to control for ability differences in earnings determination; 

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

6. to correct for purchasirng power and other equalizing differences; and 

7. to validate earnings reports.
 
Obviously, the rationale for investing in education is in terms 
 of education's 

potential effect on earnings over the toll lifetiIe of the educated persons. Based on this 
understanding, it would seem equally obvious that lifetirne earnings are a superior 
measure to initial carnin, as an indicator of edlucational effectiveness. The difficulty is 
that there are severe problems in forecasting the expected lifetime earnings of any 
particular individual or group at a given point in tile. To use past earnings patterns
for different levels and types of cducation or training is appropriate but these figures, 
even if available and acceptably accurate, innst be modified to take int' aCCotln 
changing labor market conditions. 

Dore (1976) has presented the definitive exl)lanation for the devaluing of educational 
credentials over time in both developed '-rddeveloping nations. The problem is most 
dramatic in developing nations where thL ainielr of high level jobs is small and where 
educational expansion at the posLsecondary level is proceeding rapidly. Within a single
generation an ,,Idler sibling's college degree can provide entree into senior 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, to obtain an entry
level clerical position in a government ministry. In this environment, the use of ex 
ps earnings data cap greatly overstate future earnings potential. SucI earnings 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 earnings 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 to lifetime earnings and of earnings as a 
result of education rather than hedonic or equalizing differences, but the initial earnings
measu'e is often to 1-cpreferred to ex vost earnings measures as an ii"licator of 
educational effectiveness. 
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FI(;URE TWO 

COMPARISON OF CROSS-SECIONAL 
AND COItORT EARNINGS PROFILE 

EARNINGS 
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Figure Two indicates the diflerence il age-carnings profiles depending upon one's 
use of cross-sectional or cohort profiles. As Colherg and Windham indicated in 1970,
the tx 1)o,t cohort and cross-sectional profiles each indicate quite different aspects of 
earnings patterns over one's lifetine.* 

The cross-seecionlal profile is usefil to indicate the relative earnings of individuals ef
didferent ages, but with the level1Cmeof educatioi, :it a single point in tine. The
relative concavity of the curves can indicate t varying scarcity of educational
qualificaiions aniong the a, groups and/or changes iii the qtra!ity of education over
time. The colio. profile traces a single age gro)p over time and indicates how thesingle cohort's camlill,s adjutS turouih die years to changes in the "vintage" of' skills,
continued on-the-job hur:aleapital inv tnuent., and different relative scarcities ofedulcattu urral quaifica'ztion is. 

If one considert-,ie aige 25 group ii 1 )()0, one cn see that usiag the cross-sectional 
profile as an expected earnings pmti I wOuh! have uLaderstated the ir.crease in earningsdramati-illy over this gronlp's lifetinre. Solme of this difference in profiles would beredulced if one couverted aill ernings to l960 1)uirhasinig power equivalents (",eal"
earnings profiles). lenn with this adjtustment, rcal productivity gains over time would 
catsc the cro. s-.wcfional profiles to uLdce sitc the rcal ized cohort l)rofilcs. 

(ole lcans of iriuPproving over the use (i ilial ear-oei.uiis alonie as aill educatiollal
electiveie>."s indic;tuor is to take the ratlio of initial carniings to lifctime earnings for the 
most rocently available cohort. Modify this ritio by current fiecasts of changes in 
produjctivity and the fiLturC [ry1)f!, educationai credeCrtial of the group understudy, and then) this new ratio can he applied to the curLrent measure of initial earnings
to produice i expected lilfelime ilcomie value. If this is appropriately discounted fortine prefcrence, one has a relatively sinple apri ,inat on of education's expected
liletime effect on earnings. This process asSUmeS all acceptable qumal ity or past earnings
data and hiurI, liorec asts f iprod'uctivity, labor inarket changes, alnd in flai on. For most
developing natlions, tile wisest decision may be to tuse initial earnings alone as the
eflfecti'eness inlicaitor and involve the other data on earnings protiles, etc. ii one',
policy allal'Sis but riot i r calctulation of aiiqt(1f1ied'10d indicator. Finally, one alwayslrr;t Clurn to the haic rule of tire for recrrcat data and'dvantag collection of 
designing all rforins and irnovations with sufficient flexibility so that further changes 

raty be ioad e as unirc aind/,or be t.'n dat becomie av i ii file. 

* See Bowman (1986) for a curreNll example of fhe .rnportanc,, of considering cohort 
cffects in the analysis of cducational/earning relationships. 
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nIndca f0rs of +4i ctiyveness: Out Put nd u 

c1eba t c oIt1ti ~~~ii 6eoth~~r vearir r h 7o 

freeuvru 
ando the ride ance ofacu cr u0oentra tcendency compared to marginalearnings 
as a ba-sis 'for esiiiniatmng educauionalI effects. :There is no ne~ed' here to 4repent elc 

rc n I'M as tile'pr fe'e Fmeasure of centraI tendencyr 

common arguinntrokdle aclvantage o [ Sau:I~idurie, median 

si to ha & 'a mea median
aresadinbe,c he an(a ge of IIC versus can equallyb

intcrleted "is a coc fcnrltndencyicvn-g.1hmeasulre devolIves to a

question of how one wishes to deal with extremi valuesifr thze earun ns distrbuin.f
 
they: are Considered significant as in calculations of' earnings probabi i ties) dhe na
 
carnzngs measure shou~ld'h uscd, if not (aS hend t111a
(qUalty is LSSLu1ed to b~e most 

que tioa ablth ex re es f, herange) then the mnedian earnings measure is 

In t rn cnmc wage theory, the best 1earnzngs ineasure for etimating theefcieesofedctoonLecreta ChtWul be marginal earings, i,.
 
the earnings: o'the next wokror group ofwrest eemploye.Ihsi


in cn.pithoeeoliftemagnlwage or salary issubstantially different 
f1 111theCurenMen r mdia. I [ie urrntmean earnings, for exampl of acert-ain group 6f school leavers is S 3,000 per; yea, thext,
 

ar th xected earnings of tilec
 
miiarginal earnings conlsideration to be relevant. In competiive. markets' or where

bureauc'ratic pay sstems fix earnings over time, the necanIiediancrnigs fte
 
current group ofeiiip!yezs and the marginal earnings of the next group will not differ
 

~The major exception to this is When an incrcascd output of school levers'at a
cerminleelexceeds the ability of thie labori-market to absorb them. Insuch acase one 
of two things can happen, e~arnings will decline .bcl tht of~past levels or else' 
caig wl le same but epomnthmi rbileswill decline, The last isa
 
poinit tooften ovrokdiearnings calculations as mreasures offreducational~
 
effeetiveness. Tfe earnings measure us~ed as aeffectiveness indicator shouild no6t be the,sarlev~bel 'of'cinployed graduates aloe] uii&~out ftenoaiivf
 
gjijoe s h~n. il~zvd in e rinsleel . ' 


or example, in the case above mean earnings were $3,000> If,for the netcohort, 
earnings wmn ie same bt the pecnt of school leavers emlyddcinsfo 0 
percent to 80 pecnthen' the effectiveness inidicator should deceline from $3,00Q
(1000/ x S3,000) to $2,44O 80% x 3,000). The advant'age of thi's~ definition of h 
~earnings measu~re is that it can capture tile effect of simulmaricous changes in earnings~, 
aInd employment probabilits. Thius, an increise in c-mnsto $3,100 cou.ld be offset
by auLAlineliwemployment prbblty to90%. The ;altze of the idctr(S2,790) is'less than the origi'nal $3,000, value even though no alain ng haeicesd. 

al earning havwicra 
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Chapter 4 

Thus, tie initial earnings measure discussed above sholIld be uniderstood to be a product 
of both earnings and employment probabilities. 

Blaug (1972) has noted that the,,ret is i10o ttilic consistent correlation in the social 
sciences tian tiat between ediucatioii and earnings. A rmltor harrier to a straight-forward 
interpretation of this cor:elation as proof of causality is the issie of individual abilitv.* 
Iheoretically, it is possible for the corrclation relationshiip between education and 
earnings to be spurious if both are, in fact, functions solely of ability and thus 
unrelated to oie another. 
shown here: 

Al treine view of the causal relationships would be as 

duciliOn al 
EfTects 

Personal 
Ability 

I fTtcctS 

As deleicted here, tutlti"itiilit has to dcrlcrinitit cI llot oi Criligs. Plersonal abilily is 
the determinil of lth c atlc,1iolnlcflcc', (oitit.\ , ich 1,,iiinlllllt and achievninlit) 

Itn(d of thle , Clcst coiilt'le iia otiLc'O [:01 thiS etaitit (1trniillv l atll o.iJ lic). 
of relllillilv) to be valid, educatio cnlhaivel [ito,tiNCiIl'ciiOn at.1iiiws0. 

",'i;would e:itIC'lla l w h c llt, d'irdlcss ofthat inildividual ld ctii igi s r 
whether or not they hiivCe eiliielltntlit :ceotiil)Ilhilic,ii. [lie correlation betweell 
cducatioll. aiind Lrnigis would bc olll% Icomiilidnc f Lcdltrc or tradition tmore able 
people bullooilt education and1t1ilt earnl iioreTui ca ) i iiiy) effect. couldcollsite iiiore 
not be i (sdas an indicator lt eIICtititn;il ClfctiveneSs b causitio iirclt causal link 
wVoif( eXISt betweenI thle twi. 

Ability as iise(l here r.fers to the tiitiurcd skills andl kiowledge )ossessed by 
iidividals at lthe tili ihcy begin a cetlin phaise of ca'itil or training. It is nol 
used in tre sense of Itnate ability or to dolinetew genetic advantages or 
disidlvainIageS. "lie dilliculty of mleasuring ability iii a meatingful way is grcat 
clough without atitiiting t) parcel out original aiid acluired traits o1 StulCts or 
trainces (a pursuit thai is iethiodologically difficult and oliten irrelevant for the 
Ix)licy debate). See Grilichcs ( 1977) for iidiC'icioits of thi difliculties e'ncoIntered iii 
cstimaling a)ility cfleLus ill e'duciatioti -carnings relatiolhil).tile 
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Indicators of Effectiveness: Outputs and Outcomes 

Even if statistical evidence were lacking to support a residual effect of education on 

earnings when one controls for ability, logic and personal experience would lead one to 

reject the extreme model presented above. I lowever, the extreme model contains more 
than a grain of truth. If one stttldies the consensus miodel of the relationships among 
ability, education, and earnings it is obvious that some consideration of ability effeeLs 

nust be taken into account in using earnings as an effectivencss indicator. 

-dItlCational 
E'ffects 

Personal
 
Ability
 

Earnings 
Effects 

In fact, two forms of ability determinacy are shown. A direct effect of ability on 
earnings and an indirect effect throngh personal abi iy's impact oil educational outl)tS. 

In the earlier analysis of educatioltm outpuLts it was stressed that the effect of 
education in terms of achieveotnt must consider the concept of learning gain or \ aIlue

added even though thCsc measures pose scrios nicihodological problems. Similarly, 
the effect of education o)n earnings must he c01nsiderCd in teimlS 01 how nmuch earnings 

for a group wv,',dul have bCCn with and with()ut CdUcatioLn. I-or example, aSSuell two 
groups of students exist, A and B, and goiup A has gre ter skills and knowledge than 

group B. Further assumeIC Ihai the eCtcct of npt'r sectondary education on their earnings 
are shown to be as follows: 

eariings from S3,500 to S4,500.Group A increase.s a eage 

GIroup 1. increases average earnings frotm $2,500 to $4,000. 

Group I1will be sccn to carn less than Group A bot' with and without the additional 
carting,. B.ut the ____it c s additional education will be 

greater for Group[) 11, , hcthcr nicasured in llte terls (S1,50()0 to $1,000) or as a 

percc t:ti'.c incrcaSc. ((().() percent versus 28.6 percent). The point is that use of 
earnings lCvels alte1 oul have indicated that the education of' Group A was more 

effective bcausC it %uIl i have cotilx)mntdcd earnings and ability elfects. 

The example (of personal ability is a special case of the more general need to control 
for not-education determinacy when using earnings as an indicator of edujcational 

effectiveness. T1he common means of" this control is through use of an "earnings 
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ap te4 

unl~ction,-anequation thati tate,.ea nings~asafuPrCIlOn-of-the'infl'nc6e[s - ermn-
-le s plyand demnan dfor labor, Jutis de cediiionaI pr' infntinatm
 
to, esimlath degree of detrniriacy of various inp luistso educaiona :upttie

earnings function attempts to-estill-ate tiledcterinfacy of 'all factors (includinig

education) that influence personal or group carings. The coefficient on cu~o 'n
the earnngsifunction can then be used t indicate e-diICati~nal effectiveness. Tfhe7tus6 d

eaig ucin a enepcal commnon in piresent, Value and~raite of return&

studies (discussed lateindith&sction on ed tionalefficiency measures).
 

~1Us0of earnings functions can result in,anexample of apparent mecthodological'

precision disguising, implicit methodological carelesn: s In such~slatstically
 

estmae(]fuctonsthreis no guarantee that adeqjuatecarewl ,mki tnooperationaflizcthe education variable- A common definition o e~duioi'~~s yersof
Ittimunt;"orecareful" studies may go so far as to include a v~ariabe to 'Jidniin~wllthe type of education. Earnings function stud ies: have, varied lwidely inf the Care withwhiich they have attemipted t control for spurious relationships as well as diume 

A 

and types of other. deemnn;aibe included 1i lih~arnngs eqtion.Te

propensity oearnirgs to be determined by such educationally- correlated variables as


'ponIability,occupa~tional Iexperfence, on-hjo triig and socialavntg 
i~~edtllafailure-tii include such vairiables- ard toopcrationalize themj properl~Calla oasyF ternati oetatenient of education's effect-6ii earnings IiidfU
 

ncan that arl ins, as all iniato'r of cdticational effectvn.swlle cii~y5
 
flawed incsurie>. 4~~ 
 *-A4~A 

The argum11[ eenisnot tha tearnings functions are not prfeciiiiodologicaAinstruments; the conomlist andKeducati nal an-flyst~i ni oii~qeibk~i!
 
loftyA st~anda-is Rahrth on is tat caffling1b FunionsII >i st meqL a mi upi11

stndard of,adequacy in producing ai weight on tilieeducational variable that canl be~
interpreted directly as amlasure of cd ucation~ cffccliven-,es i oriers> of the cnrnings-~

outdonle.>- AK >> 
 -4444>>K 

Twofinl dse tile ealngS 1menIurWeciios ae lftto heanalyst-still prepared to6to indicate tecfeluvenessof educat,5h~rL is thdoli,corctn >

adjustinig for differences inthe~ purcha~sinig power of earnings in Kdifecni4et~g~n

tile second isa data collection isu'-aiaio ferig reports.The f9oirkLe o~>f-p
puc~sn oe dulnrt most commnI only maide are 176l differecs~ii the time of'receipt of earnings, for urban viuurIdfeeccs, forcrgion,~if~e~qad>fr 
inter-country difff&ereces. 1 ~' ~ K -

Price differences between urban and 4rLN1Fanad froin region to region within It~country rabio lsrteaedifCult to ineasu The norinai Jproccdure to
>estab lish Carnings equivalents;isii toidenify-a standardj g'nre~ase~ooods and

4> 4> 
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Indicators of Effectiveness: Outputs and Outcomes 

scrvi.cs and then to price this mako-baket in tile diff'cren locations. To do this 
succesftlduly requires a careful sclectLion of' a set of goods and services to be considered 
(this .orinaly is Ia.ed oil a survc of colsnier behavior) and the collection of accuraic 
priLCe tI 

)ne t. tire mot erroncous irceptions mnre CIi have is t1at ecllrerad prices are lower 
in rural areas of most devchpin areas. Prices for soite locally I)rodiced foodstuffk 

aillyindeed bc Iot cr, but tie larC rnurr iry o1fmolder-n prodfurts and services are more 
expensive. It reCqtrle' Iles cuirrlncy to livc inI rural areas iot becanse jM are lower 
bnt bc:unsc tie _vk. "11in-)[rt' Io,,cr.. Al educational c.varple can illustrate 
[Ilis point. Most edricatiolll ,, stclls have srllnidairdizcd pay flcr teachcrs regardless of' 
x\'here drcy are locatcd. Ilo\ ,ovcr, bccau,c of tire commrion aversion to tie isolation and 
hard.,Jhip of ruril 1Ir1,tie rural s, hool cornsi rt,'lv will f:\ e i greatcst pr hcill.s witlh 
lte assii lrurrr oilftechers, aute.Ci,-,ir, ld timover'0V. IliS IJic airort pa.id [tie rural 
t[aclc r rrrl be rlic s.rric (:itlhotlh it Ca belleen les-, becaus nrarr sysItrIIIS ilcC tile 
lIc\\cst or least-q i ia I cd1clt' rual l-), b. il.iIIlr1] 0hr tie1 (urllity Of t'caiotl.l1 scrvice 
rccived is likely ito be P VlurIer 

A iilar siintraimorn c\isiniinaV for teltoos ,\hoe prie'Cs ;ire cotinuelicd by 
tcovcrniniet.lli. rtri pLaeI rOBC' riot hihv to piv lrocw l ic.aetook but, bklse. of' 
Cconioiri realitics such as trarl, )tiori anid lorai citls, will find dhi fewer if any
textbooks are 'vaillbic otr thcir ciiri-i. Tlie rural p:irrni olten is lh with the Choice 

io texboott tor bnrIyiu aiimow crirxpeiel. tcxtibnmk copy oil the "rnlloficial" iarket. 

A final C.stlllrnlc of colfiiin thait citlrs into ptucha,,ing lv'er Coiparisons is that 
of hrousing. I lonirig is, frcqucintly Jied as tihe illost dralnatic exaniple of' why it cosL 
rirc to live iII Urbiui lrias. Aid \et, [tic coll)apirisn is rnot mnade with the same 
WlIt1ly of hrouill, i iural 'ircas. ('crarily it costs moore to live in a lio{dern house in 
nillurban r, j arid espe rilyvio inh lectricity aind water) lhan in i traditional house 

in a rural area. F-or pmrchl;asiiig powcr corniarisots ht icailingful, miost,be one 
comunpare iot tir sarnic rioniriiial "thilin,"but the Saille qualily of thiriig between uirban and 
rural areas and al.rrmilf rcritnal hIn,liolns. Tle current interest in teacher incentives 
research (I lIiiamtrajari arid Kcrininierr, 1987) is based in large part upon all increasing 
recognition Ihat put liai rug Ixwe rilld (tlr'diseClialliiing diffcrences ,_.st be considered 
in teacher reitilicritn it ailly piolce,-s i to ic, rliadc ii l)rovidin g simnilar educational 
serviccs in isirrrilar settin,. 

The fina cialrninls decisirn is n)le uif vailidatioin, Probably the greatest. single (niOn
tax) carniigs validLtion effort cvr undcraken is tlhat currcntly cngagcd iii by tie United 
States govCnirli ra. parl of tihc ederally, d CCd-basCd collcge studtI aSsistancCfuirCd, 
program. While tIlirov )n, lcri.sts over the ace uracy of' earnings reports and tihe 
efficiency of, atilnpts to validat theint tWiindharin, 1985), tire urain lesson that enrges 
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is-ha he~ali t o e rnifi s-rep ordepends uionrtheir~us 0e e1Ob0ul e 
recpore ca i i n g ii ia IoblIi g,i whlet ir L Saabasis for the assessment of' finane n s 
or aparental or u' 'osts) thcrcis a v std inteet in,udcnt contriiutlono Clcational 

uderreporting Also, aggrcg~ atIucrns of earnings distributions are mjore likely to~b 
correcbcause of ttedency of spurious errors to be parti ly offsettng) than are 
earnings reports on an individuzalbasis (of the typusdi many earn ingsfunc is. 

~Simpilyput, earnings reports are only Iaccurate as the care Liken by the researche~r 
to c61:ebt and] interpret the dataa\willallowthem to be. At a minimium, repot should 
be validated onl a sam'ple basis; this is sp'ecially important wNhcn students or scoolpersonnel are aked.dto estimate i~ni1 eanins of th studnts' 

fz ig'r0 u 

Once agan, hdeaiked discussion of a'variable such as earnings would see.m to lead 
to discouragement concerning its use. This~is not the~desired effect. Rither, the 

~warnings and quesuions, raised herejare designed to pirmol- care, and reasoned use,~not' to 
promnote abandonme~nt, of the: earnings yriabld, I a'niiy case,, the' concriion 

ovrecinis'poa nsIcd Previous' calls~ for greater mtolgical~ri 
~<the economics of education have, notL,,ed' to an xcssof mtoooia 

conservatism. The modal response has been ,to ignore ehcwarning. adpocda
before. ,This pattern will notchange uil the users ofa nneasq nd~~pol~~~~akci~~laner anduf~eri~i6ri~idmn 
pol mkr arhe sufcetyifre~odmn more careful analyses. A 'a~diheintroduction, the pidpotion'of that cn itini the single most important goal of 
'~hisreport. S 

F,Attitudes and IBehaviors* 

'17Theattitudes and behavior iaLatre viewed as educational outcomes are basically the'~~ 
f same asthosediscussed earlier as educational outputs. nTe ones which have received 
'-greatest attention in the research literature are atidsa&6air ocmn

edcition itself, toward~s'ilise and understandinig (nextension o6f the"moderiy"~ 
~concep) tward' issuies, of- human 'right~s anid resppnsibiities, toward' political
parutc~ior nd thle effct of edu- -ionii onsupii&beavior. Inthis sedion, the' 
isicussion ~afocus on four of thee the effects orloilr pniiiy oil'iw, 

'-inchliffe is an 

~nonmonetary effects of education othier than ih'se coveredl here"'"A 

H~ (1986) excellent source fo', a discussion of a wide range of 

'~ ' 
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Indicators of Effectiveness: Outputs 'and, Outcomes, 

potential to sae substantial sums of publie'monics~ y reduicing unemployment anid 
propensities for anti-sociai'ibehavior (specific-ally crimes against pcsons and property) 
The claimi for un ioynent reduction is in part valild and in Part a falIl, y O 

co~mposition, 'To te'xn that the educatio6n of individuals increasste fsocial~ 
productivity odf ma~terialcapital, it'isposible th~at increased' educational programs can
lead to , _i " evi ncanoicocudiggr 'tli6'gegate increase necnntcnld ofjb.,Hwvr
from th atAa.uepomn rates deelineaniong individuals as their level o 
educainincesesthat increasing aggregate~euionaliI. ,cesinthe geneal 
poulation will have a direc an rpotoa effect on aggregate unmlyet 

'For-examplc, college graduates, on averiige, have a lower unemployment rate than2 
highi school graduates. Hoevr it is a n~n-se~iiu to' suggest that ducating all 

-currentt high school~graduateS 'to the college' degree leve ;ould reduce," their,-'A,<unemployent' lev~els tob those of current college' graduates. Two problems exist with. 
K.this scenario. First,'o'ther social and personal difference's exist between thd currcntA 

polthcionso Collg and high school graduaties that will remain to theadvantage of
thecu'rcn cllege 'group even if the educational advantage is' removed (ability, ,

~motivationi, and 'social class advantages 'are examples of these). Second; thle scenario 
ignores thiateducation serves a second purpose inaddition to inicreasing productivity --it 
helps employers ration jobs among competing job seekers.' 

' T-hus ~f the difference in educational credentials is removed, employers may be 
expected to have even fewer traditionally collcege~leel jobs than there arc, college 

AAgraduates. .,heemployers will need to devise a new or expanded system for rationing 
Kthese jobs, Perhaps differences in the institutions attended w'ill be used or~individual<> 
~'tests of, achievement will be considered. The result of removing the educational 

jA~credential as a factor 'will be torthe advantage, of som of the former high school]A 
graduates. But this is the'fallacy of,composition in the orginal'argumenti increised' 
e~ducation1 for a sigeniiulhlsbeas tc nraIs both. th'e pero'
p'~"rodctivity and the scarcity value of their educational ceuentials. "The latter effect will 

"be lost f evroes dcto iinrasedTe'essotoe understood romi'tis-"x 
dius'iorn'is thteuaini amorcimimediate tool for reducing unmlynettti

Sindividlual hnat th agigt level., Eduction anaffect the latter but aggregate'
 
unmploymnt, as discussed above, is an imperfc mesr toin te aggregate
 

'.7educaitionl effecP,4ness, 
A4
 ~ 

A.seon speCL of education's efeto socrsponsibilty's (le claim that 
education reduces-rime (Ehrlichi 1975). T64:the exetta dcio can increasc. 
empomn an'anig 'o'inididui'adf rieis a resultaf irdividual poet 

-~and nce, the link between education anid reducedcrime, may be es'tblihcd Hweer 
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I L atleas Ltwo general miodifica bons -to this-asrinna be prpsd-77 is-ita
"the- definition of crime niormally is established by those with die h~ighest levels of' 

edu ation and ceaiings and it is n~ot suirprisinig, therefore, that thegratestcensure is 
reserved for'tliose act-s least commonly associated wvith this group.,Second, a certain 
cynicism mituggstlht hfe, fon the' freqency of crime 

itcrany apears to have an~effect on -he scale and form of~crimce Specifically, the
corr-uptiontqo)"enior~ private and public officials or the soCial'disrhiois that originate Q 
on university campuses,,ard inorA generally,,the phenomenon describedin Westerns 
~societies as "white collar, crime ar vdnethat edu6ctibn isan imperfect prophiylactic
against certaintypes of criminal behaior.. 

Abandoning suich cyn icism,'edcation may be seenito' have two major effects 
krelati ceto. Criminal' behavior, First cducitioiriuLcompact with the family and the
religious iii itution--is a aijor means'fo an~yculture to inform its newest m besof 

tedefinitions oftiscial behavio..and the sanctions that may b~e imposed against
them (Straughan,1982). Se'cond,:to the extent that eduication increaseIseconomnic or 
ethic~al conditions~of idividutals, it raises the opportuniity cost of criinal or unethical 

'behavior. Insummiary, educaiion docs,'hve some effect on crmia prpniybthde
e9ffect isnot sufficiently direct or measuraible that these behavioral outcomes can beiiusedI 
as indicators of general educational effectiveness. 

.A more certain benefit of education ajpe-ars to be the effect of increased education cmi
7feritility (Ciaidwell, 1980). Given the pressures placed on all social enterprise bythbV

rapidly increaJing populations in the less developed, nations, thie ability of inceaed A 
education to pr'jmote reduced population growth rates could be one of its' most criticail 
outcoms h effect of education on fertility is the result of a complex process~thaitJ'
inovsohd determinants 4such as income and urbainizaition (Cochrane, 1986)biit;L:

j'basically involves both a change in attitudes towarid farnily size and the' ability to ~ 
understanid and utilize contraceptive techniques. Educational systems vary widel in~j

teisof the explicitnecss with.which population and fertility issues are dealt with inale 

The scond category of-att-itudinal and behavioral effects of education to'be discussed

is~Ktha PYtid scial~vie of grdaesochool leavers To use such aneffect as an~
 
outcon6 indicaitor would, require tha~t the soc~ial view or views be, identifiable and
 

could be assigned with an accetabldefcofdneA'ihrntpblmwh
4++ 4 4*,u~?u t'4'!an oultlcomesucar he, stlngew of graduates, or school lea'vers isthat',ini~a 

"itial diversesocicty,' ,-' g differences4': of opinion may, exist as t6 the'4,+++ ' 

Sattractiveness of specific views,44' 
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Inidicators of'FI've( rcivnss: ourtputs anc1( oatcomL's 

For examrple, tile produiLtion ill cJIlRIctiofl ot Iwi aco-cpuI.ico ol piclwity.crIk\ h Iibcrai 
or corlservative politicil po ibio ui, oi sowiiIli vii'vJ))IJ t mikiir %Crstis 
intlerntationtalist attides, ctc ., \t. II htI IllilliicIdi colIl(I icld ul.IiiI'lplllo; (lit! 
p)r ev~ili ng vie w of th c u pCLLIICIILi 1 (0 ili' N ~ilI Lic l L(I\ L IL L ~ p tI b~liL . , 'L N i i~ i a i aitt termis of the raix ~(it ecn.,NefN \ wI\ N mdt i li he nanlit ; Ik11 IIL.N\ to Ilse 
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enhanced literacy, nunleracy, logic, and know ledge (the e.xlperielice of others) the 
educated person call acquire inforniatioi Iron a wider variety of sources and at a lower 
Cost thanI Call idividuial.the less CduCafed 

Once lhe information is obtained these sanic edncationally acqnirCd attributes allow 
tileeducated person to process the inlormation for better decisionmaking about 
colsun icr altrnatives. The educated pe.rson will understand bt.te r the need to compare 
benc!its and costs, will have more of the skills necessary to separate objective and 
sunbjc iive costs an d eIeTis, aid will he better pre pared to assign subjective evaluations 
to the decision process. Theodore ScLhult ( 11)'75) has asserted that the major 
contribution of education to an individual's welfaire is in education's ability to improve 
tileindividual's capacity to deal with "disequilibria." Inthis context, the term
 
"disequilibria" refers to any situation inwhich Ch:rage is required and choices irrUst be 
made. By iniprOving tilefliciriC,.v Of both irloriliatiori acquisition and use, (ducatiol
enhances the individAl's 'kill ill improviri Iris or tier ow i utility or happines. 

'[he firial influencc elfca01ti onl rulstlnpuun bchavior is a result of the
 
initeraction of the inifornliatroli elects dIsPILse'd ovlOO,,
with tIe higher earnings. An 
oftel undercstinlatcd advatlige ol lniher earnings is that it allows the more educated 
person addliionril rcsourccs to k dell collutllliltioil cholLices aIcross distancec aidn ovr time. 
Wrbln studies of' the pour otn iind higher UllitCOstS for food and services because of
 
tie low inucormc i'l[h to travel to locations where prices are lower or to
pc allillty 
store items effectively and thus Allow for savings dile to purchai,;es f larger quantities at 
one. time. Also, the av:rihlbility of credit arid the ed1ct ed indivhidual's iplroved ability 
to urndCersiId and utiili/C it, c'lniits a bctcl Liliiling of conulniption over tlime. 

The reason why tilechange il cousupll.tilni bchavior normially is considered more 
irniPOrtarit as an educatil o1iocome than are the otlier effects on attitudes anid behavior 
is thai the consuiiption effecl i,inore objectively deterrmined and, through its 
intcraction with earnings, has iu.rcat rinfluence within the total set of oulcoles. The 
latter point is iimpuortant to UrurtH-auld because, regardless of the Cnphasis oi 
rrcthodological care aild dculil, 111d ttC use of n'iultiple niCaesures and indicators espoused 
here, irost CffeCtienSS studiCs ofc ducation will coricerate on eariings as die primary 
outCo1ne riucasurc. Ilo\ever, if education increases the eff icient use of as well as the 
production of, carnins, analysts who use only the earhing.- indicator will underestimate 
the relative cffectivncss of cducaolil ill lerls of individual utiliiy or happiress (tile 
iiruhnatC pixluct desired for 1te invCstlnernt in education). 

For e.xaiple, if incrcasirne education front the primary graduate level to the 
secondary graduate level increases nieai earnings by $2,500 (when controlling for all 
other deterinirants of earnings), this ar1t1ut will not depict tile true difference between 
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tile two levels of education. It secondary school graduates are miore efficient in using
their income litan are primary sch)l eraduates, a airi under "I, spi_ itil conditions, 
tihe "ct't" of educatio' ,.,,ill be in exc'Ss of the carllillg. effect of $2,500. This 
inplies that cffectivcnes.s or ciidiene1 tudies that use earriips effects alone as the 

, bC 
evalt oios. 

lmeastlc of 'editicat ial c'ILIe".tiv% 'sill e 1iased consistently (wi.ward in their 

This could lead It l',>: l" ill ,litinial il1.CsIN CIIt ini educaton b i ldividuals or 
society. \lso, mi.c somte I%)C' Of edatC'.iou iay havc a greater effect onl ,onsuiption 
patlterls ('.and it lcnuril to be' Proven ilt a :icdniic cducation diflers .ignflicarntly 'rom 
vocational ediie; illin thi', Ieucd) thCic Could be a relative misin, .silcuit ailtlong the 
dii frenl tple.vs ti CducaihM a1d tiaiinrui ii carimii',; lcvels alone are used as Ihe aic.sure 
iif eduecititiiul Oiil'oit:), e'll'l. 

IF. lxtei'iiiljt ICS 

E.xtcrna<ilities ic riot so iich a separate ouitcoime btit rather a liealls of' categorizing 
many of the olutconis already discussed here. Air externality of education is ally effect 
of' education, positiv, or icgativc, oil other individuals that was neither intended nor a 
basis fOr the education dcisi itself tIthus, they are "external" to tile )rocess). 'The 
term "spillover" eff'cts is soillicinics rised to iniply the siune lack of direct intention in 
cautisality. The externalities of educ:ition arc tie basis f'or identifying the "social" 
belief its arid costs of education. While ideally such <social effects should be available to 
all individuals without exclusion (sCC W\:irlihani, )'911, for a discussion of this rsstre 
relative to higier education aid the rationale for its inclusion in public or private 
financing decisions) the teris social benefi.s aid sxial costs have now become, even 
to most economists, syiotyntoy us with positive and negative externalities. Windham 
(1972, 1976) lists eight externialities of education:1ia.'or 

(I) increased social iiobilitv; 

(2) change in the di:,tritbuion of earnings or income; 

(3) changes in attitudes aid valties; 

(4) improved political panicimi ion and leadership; 

(5) lower unemployment: 

(6) improved nuix of manpower skills; 
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enhancement of tile('I) productivity of physical capj.ua; and 

(8) an increased quantity and quality of research. 

In discussing research on these externalities illthe case of higher education, Windham 
noled in 1972 thai: 

The existence of beneficial externalities Irom the production of college 
graduates is uncertain: their nuinuer and extent await elaboration even if ihey
do exis:; and if thCy are .spciliCd b.jctivCly, tlhey still d1o not constitutC by
themselves, an adequate justification for public subsidies of the (higher) 
educational procss. 

Fifteen years later tlhis situation remains unchanged Ir higher education and, if 
anythinlg, the uncertain existence of externalities and the qtestion of' th,.'irclhvance has 
been extended to [he earlier levels ofl'ducation. 

Externalities enter im) the anal sis of cdwieati'iimil ellcctivcnicss anid cllicicncy

because one Iist seateiL till'
liCiininenlts for u girg the ellect of ed':.tioll oilo lhetid 
individlial vCrsus t1e eCct tlO thre soCietV. SomC 0)tLOI1CS discussed here, sLCil Is 
a.lhtered atltliltdes or vales aInd inlcaed political li[laii, are appropriatc llasIlcs 
o"e(lcitiollll Ciflls onkly or socityml mit fh r the iilivihhual. Iky definition, 
externalitics arc tlio., e s rOt b'elc') corisi'red the ilidivhlt'd %lhI is makling tile 
education decisio n. 

I lowevcr, these oliltenOIe'. ilv Iel IcitmateI lieair+Itobe ill'ltidCd illsoci'ty's 
judgment (f C(cational CilecCIrvCencss. [he usC ol the estcrialitv cOncept to cateogri,e
OtLteOnie variables between th[osc iclevant to the individuail and tho.c relevalllt oly to 
tile studies are designed forsocietal collective iscrucial sinc elfc'tivcnc.,s ir ClliciCUyL 
evaluation and inprovenictil o' Ilhdccisit process of individuals and of society. iost 
outcome research su.,.sts that creater attention ineeds to be paid hoth to tle improved 
identilficti1onl an1d l as-tur ilnt of' externialities and to aiImore caltl separaill of 
individIal and Cxtriai'l olu niesICo, theOecaCttion -e .r.' 


This ihsei~sro 01elenlof o Hililc'sconcIlude's the discussion of dctl'iuiollial 
effcctivelcss indicators. As iloted at the beC.)inhit of the outcome sctionl, tle 
lellsurellI l oloItL'oIIcciffcts and Iheir attribution in whiude or illpart to cdlucatioall 
dctriin'allit.s re seeven llin11n'rc hvee than case for the inre direct andlahl'n.es was tihe 
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immediate edticatioflal outiputs. Ilowever, the outcomes have greater influence and 
scope in)terms of capturing Cdlicati'ins lhtg terii effect On individual aMd S.Wial utility. 

In the nCxt SeCtion, the discussion ,iIltu1rn1to educational Cfficienty. Iis requires 
a toiibillatior of [the CIfctivienCss IclaSUres with informtation oil u,atioial costs. 
Following a brief Jiscuussion of cost identification and me'iasurement, thw efficiency 
analysis w:I! be presented based upon the decision criteria n.odei:; discussed earlier: 
beneliht/cost analysis, cost-el'lcctiven'ss alilysis, letS-Cost inalsis,. anid cost.-utility 
analysis. F[LliCiWy niodtcls will he sttudicd in teruts ol single titme pc:iod anal,'ses bul 
the discuSsion also aWill tiestress educational dck iiins whrl hincidence of effects and 
costs lakes place over 1iltipl- time periods. 
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CHAPTER FIVE 

THE ANALYSIS OF INDICATORS OF EIDUCATIONAL EFFICIE-NCY 

Efficiency analysis of education Incorporates all of tie concepts and issues presented 
in the preceding chapters on edIucational effectiveness. In addition, it adds the 
consideration of educational costs and imposes on the cost and effectiveness measures 
specific decision nmIodels for the lting of eliciency measures to educational 
decisionmaking. 11is critically important that one realize that the efficiency analysis 
can b,. no better tIIan the fecCt ivcnesi acid cost data it imorpx',rates. And data quality in 

this context refers not Just to accnracv and timeliness but also to the scope and 
relevance of the effeclvelcss and A:t illtlsnrc s I'sed. 

The discussior of ClatiorralOf ic1.incV Will begIrin with an introdtic ol to the basic 
concepts of cost. InI tie earlicr concepital di;cussion brief mention w,, mnade of' cost 

definitions (averatgc, ttal, nrarginal, ctc.). Iere, the emphasis wil be upon the 
operationali,.a'.j'n Of cost co'ncpts asI meanrcs to be used inl tie discnssion of 

cdtica t oir al Cffic'iC Cy. 

1. 	 'HIE MII.S PIMI.FNT AND INlICIIRI-'ATIN 011 
1'M1) U', IMN.,\I ('C) Ts 

In nilea.suiiii, Cducatioal cost, for IrIOlecct 01 prniarair antlysis there are two iiraiin 

alplroaIc'hCs that IImay be USCd; the .L.r,'.te aipi ich aid the igrediett: approach. In 

tile dC o li n t data t,ial :Ciad'., exists to si)tirrene the qnantily and-recateappro:cl OSe 
valic of resources: used in the produictionu of tile educational otpits or ollones under 

study. ":,)I examlle, in the ILIL'S ProJect's Yemen Arab Republic Y.\.R.)education 

nlld hiiiian ,resn,0es sectorassesmieCnDC tI 184, governmllint exlendilturc data were 

axadlable for each major level and pe ofeeducatioln. The cost data included 

exptendilures oi teacheis and Ceduea~tiOi.i materials and soin, recirrent facilities 

expIeiditurcs (for in:ijor repair aid maintenance activities). A ko available were tile 

cenrail and re-gional ad(inistrative costs of' the education system although the 

wuernimient noriially did 1 (lidivide these costI bV levels and tyles of education. This 
division was accomplished by assuining that the share of adminimslrtive costs borne by 

Cach level andLtypC of edu a.llton wa.s pr ptortionial to cnrllhncni. While an acceptable 

approach, Ihie a.ISSnlion ol errollent proportionality of cosLs piobably overestimates 
cost at lower relati\c to hieficr cducational k.vcls. Most government administrators in 

tie Yenmen Arab Repuhhc felt that thcre' was a higher involvement of administrative 

resoLurc'.. p,,er strident !t the tt)s-primary levels of ducatlion. 

Unlike tile iccoLli6i1 SySteI in miIany nations, the educational accttlrlS in tlhe 

Y.A.R. a!so allowed inclusion of donor suLpport for currcni expenditures (in the 
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recurrent budget this vas almoq exclusively suppoirt for teachers). Even with tie detail 
available on expenditure by level and type of Cducation, the government of' the Y.A.R. 
still rcllii th1t,CSnuLhII iliits cost data sy! Icm nceeds to he ref'ormed ant is in[he pr(Xcess
of making such improvements.The ilajor data concerns of tilegovern ientare gencral 
accracy, difTerences between aniounts allhcated and actually e.pendcd for a given year,
and the lack oi adequatc statistics on private and CoMniiLitV con1tributiols. 

The last asp ct was dealt with ill l(otsv,atM by tIsino1 the ingrediCnts app)I~roac0h, the 
second major costing method. In the ingredients appi,.)ch one takes the scpar:tate
categories Of- inl)LItS (iingredients) and stms these to a total. l)epending upon available 
date, the inputs niiy be sliiued on an agrcgiate (total expcilditures) or unit (per
student, classroom, or sch1ool) basis, In loits\vania, li' calculation was done, oila per
studen t basis, for eaci l three sc htool COiirOI ctOeOriC.s, wi hh the sCepartei inlLs 01ftilet 
parents and fainily iden tiibd as follows:
 

initial enrollmentconl tributiol:;
 
registration Ice for school !eaving exanination
 

- tudent activities fece 
unifornis 

- labor tI r schoolI icten acae and repair. 
These private conltribut ions varied in aiount by level and type of education. At the 
upper secondary level and in vocational programs :ionie schools also charged lees for 
malerials and laboratory expenses. It should , of more 

' 
noted that items with a lilt 
than one year--stich as school uniforms--wrc aniuallizcd by dividin , the originial costs 
by the expected imibner of lyears of usable life. "'alc Scvei sunuimarizes the cost data 
calculated fotr iie Ilotswaia si. tor ass.essieiit. 

A more extidcd exauillc of the chatller.ic laccd illderiving cost estiliales by tihe 
iigredients approach is pireseited by the lII1sector assessment uipdatc report for the 
Government of Botswana (L'-, 198()B ). Aicain, little expenditure detil was available 
for specific levels of tihe ytcl fr thte mai:ijor input. (,laIt, culilpment, niaterials, and 
f+acilities). Rather, tIme government budet (as indicated illTable Fight), presented
expelnditure categories includino both activity forms (ecntrful idiminitration -- called 
"headquarters -- and eurrcuiluiLi devCeloIpleni, I-or cxomipio and levels of the syt;lli 
(primary edtication, secondary education, etc., luforitnatcl', th liiaimr school
expenditure, teachcrs salaries, \as nit divided by the ievcl or type of cotluCnatiou bul 
instead was aggregated into teie cate'gory of thi0 P'liliCd tecihiil, services. 
Similarly, hursarics lor all pogram typcs aid levels '. crc a single ateor), and it 
Ireselited so Is0 ;tioll\ spccilic pi-,,rams.aml;ilvsis olbuirsarics ill 

The Solution to this was to develop, with the Botswana Ministry of lEiducationl 
personnel, a sl'miii for allocating the aiiotnts ilthe aggrgated ca:egorics acrossthe 
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TABLE SEVEN 

BOTSWANA SECONDARY SCI lOOING 
UNIT COSTS, 19,)2-83 

Ty¢ g 

Government 
Student Gov't T

Os iC. I 
otal 

_ovcrnmeni-Aided 
Student (ovt Total 
CosL josi 

Qomr nily.J.nior 
Sildcol Govt Total 
('oSI Cost 

Tuition P 20 P 20 1 200 P20 (Grant) 

Uniforms 10 10 1) 

Books/
 
Supplies 35 35 Incl. in tuition
 

Exam Fees 5 5 	 5 

Dinner 12 76 
(Day Pupils) 
or 
Room/Board 60 114 114 
(toarders) 

Teacher Salaries 	 357 

Other Salaries 	 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: lEES Project, Botswana Education and Human Resources SecL. 
Assessment, 1984. 
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T'ABLE IGHTI 

GOVF.RNNILNT() OFTSWANA 
NI INISTRY OF )JCAT',ION RP71 J'(llRF N'III uIx; FTZ 	 IN 

I 98-1/S5 AN 1) 11)(o0/1) 1 

108-1/85 /9 
ANN I 1AL 

0 1,000 I00 RATFL 

IIcaklqmlaItcls' 7,",5o lOA 17,47-1 I2.0"; -1.5 

FIucach1 8-42 1.1 1,083 0).811" 4.3~ 

FI-:i&:lj1 10-35 7 13.9% 23,094 16.6%1 -..3 

Triln! 1,602 2.1% 2,404 1.7'/ 7.0M; 

F~'Iui0Il 2,251) 3.Mo; 9,241 .6%'( 26.5 

Flucatiun 817 1.Ifii 868 0. 6 1*0 

Tccig 4 1,X52 56. 0 67,528 48.6%'( S. 3% 

'U rriC iiltIIi
 

L/VCO)I~ft 1,032 I .47 1,0()5 .8'
 

PLIS 2 	 I6,249) .7 (ikS8,23 IF.011; I1. 12( 

TOAL~\ 7-1,74) 10001' I139,039 1001"i 10.99 

"Iriclijlcs ilic LInk ().IRosI vwii1 Ill!III; 1ihc i ",tlc. 
)4,8 1rc ld I :~ N~) 

I cvcl 1piliclill Han~ () IXrCcl 
S()II'RC'l: 11".1s h'ojk.c, -Ij u I hiuuuum IRcmurcs-, Scicn 

IITF, 	 1iL~c C Icca 11( I ai 

Fi\:rI :md 
:\ ~~uucuiI 1 2j I90 
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levels and tyIvps of education. F'or teac.hers this was doie based upon separale data on 
teacher assignt mensL by types of acaden ic and teac her training credentials, From tis it 
was possible to d'rive the probable salary levels. For other categories, such as 
curriculnm developmnit, adeIIate dat11 dd lot exist for allocation and, thus the category 
\was folded in with other gciieral ',lliui,.l"atiVe costs lld distrilht ', based upon the 

IInp[tio ofl ci)rolliiielnt proportioi'alitv V is -ci.wt abovee%s tl, 

Thw Cost was liore oilicaFCtcdt 1)t>atatheIsitutlllli l I iII bs exISt'ice of 

educationa1l litnl.'i stlpport fto 111lu stl i s other th. the .illistrV 1 [{uCltition, 

local slppoltl, and sonic 1rttaiil1\ costss d. on ava.ilale dat nid assuipt{ions 
about expenditure l\ ,ls and llt. are for sevenilicnlcc. caI', crc libd liajor levels or 
t.pt"e. Of ctd[IL,",tII th aldI llioji dJe.il o l te thiC ' 1i1jo V.i,' tiilt tlt ni'il 
progI111],,0. 

[abIc Niiie piesci, i,' ,, -tat da iul t .lo hor hue NCifr IQ)3i8')/A calculated for 
the ori inal stctor :us- -ilcli-l-. S I I , 'uid -I i ovt'rti iirl tfi res tsed il 
the assessment upSdate- -l1. I5,IuS. l1 . )ilCitcucIC bet\ CCIILii'tIo serts Of figures 
result froni real c'liau - fiitheilliiml j,lr caple, tile-' ovcrunuint ,as makinlg 

lrive?,.ti'i In d{rineisiib'tarui:dil ne\ , V t oatioliil anld I ,hllh.il cdueatio , this peritod), 
thrlllics II nlllilie t> .III, Lhi', ih,' lll lt1 a 'I.: C tIe cOsts), bettlr cost data, and 

,
Lilliclrcrit asl r it ei, 1t ic:-.I:l two chali1es wertlllii> rilati k tC r.il Ilie cr 

ilitiat-d InI Re'+0."-, l -willo. ohithe datI kLl:Ctl"-ia. i n the initialI Btotswana 

.is\eMl liiand thL r-',ltiiit icinltrLcJ lipl.', II 1i0 111te\ !LIC ofac urate cost dita inIIl o 

policy : 'i\la)\,,1. O e ic,:td.m beLWh lL 't, r ii:t. -Nuprd be tilt disp t;.ry betwvcun the 
1i1w, ,t (IWO Cstllilt > III111 ' it Iiho . i lc t Ill be grtihid bIl the fact ,1that tie 

iieW t I.r.ilalie jii ei i ;i., theit- a This especially is SOlob )'.\ tt 1 a c'i hcr olies". 

icrcstlla-tcs ri'civCi tha the ejir kcrc d under les thani ideal .olldlitins of tile and 
rcsources. Likc Ill ctlctti%c'-,, or CIL ICIiL. 'Atnrk, Lt- an-iy~s shdould be done on a 
rccurrcit bai>. , illv liii .iI[ lea Lsta n il id boIth to idelltil'. trends and to allow 

liilip' [il I L:for :atiinilaiv Irvclll til l Ilhkei I i -hl ohtd rivi cotIN. 

(' aiall \\ i l ; a'- i, p niIi- lnii~iocthe 'r icI. tu 1f cosI tI Ircs foIr Isc wiIh 
icss I I I Iill I tucuCN, atlec t I IlcilIrc Ito i l I l I t l ICH C ,t, . , I lowever, 

timesC<ct,' datal~ arte li'e., v ithait pa:ralle'l cih' cti. ches €l ;i'li let,-Aleii¢ ilcliiiils, o~rdataC' 

ihrcIicc rIon, i . 

sClcte'd siuatll.rI ir \aolil. thel at Itprescrled ill "'i'lc Nine c)i be adaipled to 
at Ia, ii cI I in l dli i ticI\ i bmhe irP, "11iii , " justilild only inlI 'a 

(rcle a l iiidc\t. "lie ii1 l to primiarti-all t 1 llialllom ap)piola~h ii, set eiiucatio' 

equal to IA a.id otr hr lvl I lt .pc:s cdu in,icriiidcilie Indices thilt,. d tIl atioti oh 
their 'llis re'lativc tI that of priiary CdIlicatill. For the li,5/h. latl Table Nine,inl 
fthtrine l y CdIIcailOn COst is 1, si othier costs would bc dividcd by t i,Y ) hula, ill 
l1iil{}t111to plri ucc the ildcc. liit pligc I Il. 
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TABLE NINE 

GOVERNMENT OF BOTSWANA 
UNiT COSTS OF EDUCATION 

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

ITEM 1983/84 1984/85 

Primary Education 189 160 

Secondary Education 833* 733 

Brigades 1000 10(X) 

Otlier Vocational/Tec huical 2123 31W 

Botswana PolvIc,1nic 2955 N/A 

AutonIIobfilc 'r:aming Trade School 2428 N/A 

Bols;.ana Ins itiltt of 
Adnministration alnd (tnilrce. 987 N/A 

Feacher l.;ducatiO1 938 1455 

University of Botswa,. 7143 8079 

Nonfolrmal tEducLtion N/A 25 

*Govcnrment or vovcrnlment-aidcd schools only 

SOURCE: IITES Projcct, I.lts'yaa -duc and I"inian Resourk_ 
Sector Ass',,lint LUmhale, 1986. 
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Primary Education 1.0 
Secondary Education 4.0 
Brgade.s 5.3 
Otier Vocationalil'chnical 11.2 
Botswana Polytechnic 15.6 
Attomobilc Training Trade Schxl 12.8 
Botswarm Institute of Administration 5.2 
and ('ommrilerce 

Tcacher l'ducatitl 5.0 
t hiiversity of HO!Wtsw.an 37.8 

A danger of this torm of cost analysis is that the politician or administrator may be 
unduly surprised at the scale of Some of, the dliffcrences. This problem cal be 
aggravated if the data is prcscntcl in a polemic form such as "'~vry college student 
means the sacrifice of places for M8 primary s'cho ol studntS." Th "sacrifice" neiasure 
is accurate only if the unit costs also are iarginal costs (othcivwie it may be possible 
to expand the number of either college or primary studlcut, without requiring a ieduction 
il the other proportional to the inde.x) and budeect levels are constrained for aggregate 
co icational e.\peidilurc (a condition that tinrrtiin;tclV is increasin,ly commiion ii all 
nations) 

Obviously, costs differceics o tle te)C dCicd ill tIe i iliit, be olfset byelittTs 
diffcrcscC, in the effectiveicss of the eticatroli ii d Irainiiq4 categories. Th cost dala, 
ursed in jio.lalion of effectivenss dfata, iiay raise iunportairt questionsL).Li_ niiLnver 
ans ji. The antip~ailix iii~inv adimiinitrators and prOjcct (lirctors hivc tovard cost 
alillysis is 1t1t, unless such analsis is done for all compctiiL foris of education, cost 
da.ia cn [place a prograui or [iorilct it a political or bureaucraitic disidvalltlae. 'lhis 
rerilLs becaus, ior1ir.l llccotrituinlg procedures ill ministri s oltCl exclude selllc cost, 
and overlook otlhers. [hus, a dtailed arilysis that rcvcal; theec costs will nake a 
prograiur or proickti ippcar rel,ilively iire ieisivc than othcr prograiis that i.ivc not 
been analvdtd ill aisiillr fahioi. Such c'o iiparris of costs arc best done when 

irrll hc 
illost Icast-cost allyl s . [li oltell is, the case iii lpic-ploicct a's ssaicl.s aid evc'l inl 
soimie projectIvl!inat I111s. 

f'l'ectie,lles as, t alcllrii, cs is il, ,am c (or is a,,suricd i he the sinie its ill 

(hie If the nltla detileikd ofixiof costs dore our a niajor cducaltonal dcvclopmiint 
conduted oh ohlld [aik 1irriuLiQ 

LIberia-t.;SAIDl) iirp Oiwit f lcaring1 ) project tW\ildllim , 1,'; 

proJecI waJs !hatl %kIt for the oiit (i.erniili of
 
IhkllicicncV I 


A.It,(',I),hI C t c1w,.ere'f ielliles' of uit coIs by erlade IcvCl. cost
I." ive, 

The II-p.pw'lct uiivold thekris of proaillinid tichi lilurialsiiill Grades ()lie 

II1
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variation aniorg schoo locations, prOj,.uiolls of di.'souitnatioti costs by allernative 
dissemination selicilies, coluparisori tit cost ,versus ettectivCeiess between the IF1l. and 
control school,;, and a revised c I i, i)i clalleS iliana based theliiaterials 
requirement hr tie 1l1-pro+,raiu. 

it.'C part'J 
Amlong the iila.iij po tit the 'ost anll, iwere: ( I that tile IFI s' stcn hald large 
.COlti01,, OtScale chtets bitt that actual class ciescpi at the crdae one or two level 
did not a;tllow the s',te.i i take ad'alitta "c o those s,_iahlCtcCtS: (2) theC SVSteiii waS 
more adaptable Iliis tio It'I,1iVC .'Nte tso t1'llniban ools than1 Ones 

The chinces ,.,r C tjLi d Ill , Itmiit,I i the eairlie co)t analyses. 

the rural or wlieh 
they were lrst desigited; and (Q, that di.ciiniil'atiiin ei.t., ,oul, bc catest in the rural 
Skh 0l+sbecallC iil ]Iiih .i1VIt-ft and HilaiL neict &I.. 

il1ssilh Lhce L' i.V " l. c'ItN , h ic tIIilt, iii thi l i atliI]\ ",1"\5 tc I t' ,,+ihlt the llil 
irettllodolo l. ' I e ,tilliltli/, i' t(c t clil:tlrll'+; lio the oi igcir reviseil:iiid 

ll[. s ,i )tiuti l i:+,slul titI iIailitlt tcxstlhiiik t\ iiii~r residualan I tir C i -osts. t he ajo 
ciicerns 5 cie the ah~i;ilhii(,e f ial "itclt, ol tie I iberiaIl p1)\crlmcn'ilt and tile 
ques+tion t t h c o eilI cit'. tItIinItiiilcrit t the It'll. appacllth vc sus tihe traditional 
ltxtl ok-h.acd In tOdi, ( )\',eratilt to beria, asil te.'d hy the ISAlI)illtti. the 
tinianced tI.I pol ', I. teSILn td all ttc,.tiitatcd III l.t,:teslb st tRi c'idIt atio allts 
tile cinoe i til 101 cihiuaulti Ht ih 'liut +-. lt Nuchit ofttiitiitl I tot iitiiai\ Ill. 
thiis it.'s ci tl k vt , 1,.ish ~eJ l ,u 'i jnpd lluhicand nl li.itatiol ot tile or iillal Cost 
atalyses. 

()Ice i st testtllI: illea tlc i tehC', I,. Ithcr the .cre It r thei ij'redilents 
apprioach, one still has it) be ptc;Mued (or the Itibltil (&their appropriatc analysis. The 
relationship of cost., to c'h-, iir sdh'iinl ,Ue 1)ose:s a ,pecial pritlcm ii this rCgard. Il 

as 0I tile 
rchlati\ cust wtni coiparei to tCxibh<ks, vaiCd tcI)eIdill tllxir Class siue. Whell ally 
inpuit cost is hexed--Ahat is, it dos nht ittc e;Ce in a, g:rgate 

, 

anitoulnt with enrolltent, 

tie lI -,.Lexa iple, it %x ioitd that tie COSilllts II,11. iaterials, and thus their 

then the unit t indlt) cost if that input nllst deetine as einolliiltt inereaLes. 

"lhe vilte i, u1Clhcrtpn'al.n ' aI",t .cd Cost ut d'uhcItil ll picse t i basis for 
examinin iisI.ep urilc diw Art Fiure indiattes that thue aergtti t. Mt.\ Tie', 

antI "Is, and iu the' It.,.i .1. I Of ( i:luC "'li Nc. Th,ereater,progrannim ed learning 
mutodules v.c I pfos\hd rt til-' luli.ldcr tl the six ycar primuary cycle. The 
notilarized l1]. ,,'stei iikciltf tio, tc of tate instruictionitl modules, reading 

,bmoklets, reviev, booklct,, picti,U si l..ii:t, id s-Cleestler tests. At the liIher grade
levels studlit giulhs, test indohttKt aiiswcr keys, blNck tst.es,, aind an arts and 
c1,1 itna wltnt ro\ ite!. 
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TlA BLEI TEN 
REL ATIVE PFR-S T.IU)ENT (.STS INSTFR U 1QNA1. MATERI A.. 

Grade Levcl and NUMBER OF STUDENI'S IN ('LASS 
Lns irucPt qL__I.'_Yr IA 2. 4( 60 
Grade One 

IeLt (Original) 55 I $2.)5 .,] .97 
1I'LL (Revised) ;.. 1.78 I. 1, 
Tcxtlook (A) (.)8 9.389.38 

extLbok (.1) 4.69 4.69 -1.69 
'exibook &t' 2.35 2.35 2.35

Grnuc Two 

I-L (Oriinal b.27 $3.13 $2.09 
ll. (R,.vi.o'd) 1.13 2.06 1.38 
Textlxk (A'k, 10.N 10.88 10.88 
"l'.xtocLk B ) 5.44 5.44 5.4.1 
T''xtho ( ) 2.72 2.72 2.72 

Ill. (Origii l) .,. II $3.07 $2.04 
lEI R,:vi. 3.34 1.67 I.1I 
'cxthok (A) 10.78 10.73 10.73 
"CXI 100k (I 15.37 5.37 5.37 
T,.\tlook (C 

(;rcld k:tutr 
2.68 2.68 2.os 

1I21. 1()llill.l) Sn.7() S3.35 $2.23 
1t'1. R, i' I ~ 2.,) 1.40 .98 

, ..1" 9.42 9.42 
"l.th k 1R) -4.71 4.71 4.71 

cxI wlk. 1( 2..)o 2.36 2.3 
Grade h:i\ 

IEl. (( )r ill ] i $67() $3.35 $2.23 
Ill. ( "cvd "2.80 1.40 .93 
T"cxthok (,\ 1 .65 11.65 11.65 
l,\x[lhoi k Ih) .8, 5.83 5.83 
"'cxt\Iik (") 2.1 2.91 2.9 I 

Grad0 Si\ 
ILl. (1)r illi] $n.7() $3.35 2.; 
IEI. (l'evi,., ) 2.8) 1.40 .93 
]'mbotlA(:) 
lextbook (M
"l'cxthkxi. ((') 

9.02 
4 1.5 
2.2n) 

9.02 
1.5)
2.2,6 

().02 
-4.51 
2.26 

S() 1('I :I ).NI. \\ i:ii " Iillatc a Re.'iwl l pil;i,' Ulic icncy nf 
NOTE' I 	 .T.l I lrr i) :p ro\, ll I it , Wtt l r (.Textbook 

II) refer, k) letIcC.d 1rlc JL'\tl. , It MI(' II I Il r MtIdC'lli. Il'T.\1lo k (C ) iL- cr, 
10lrC'dIlCCd JTL Ot,WkIt,, ,AlM41.I l ,,ti~li1. 
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FIGURE THREE 
TEAC!IER COSTS PER STUDENT 

I. SINGI.3 TEACI IER CASE 

Teacher (qot 
pler Student 

Number 
of Stildcnis 

I. MLIU.T[PI'l."-'l E(' 

Teacher (om 
per Siidcni 

$100 

EliR ('ASE 

13 

$50) 

0 

A 

5() 1(() 

L 

15) 

Number 

Of Studenls 

114 



cot er:student has I declining (and asymtotic) relaionshp ith enrollment when
 
teache t~l notslsroom cost. ]Efon~i norethe effect of class size onl
 
disadv;.jntage Ofra higher unit 6ostth il'1lar! las. The decline in average cost
 

thromw xansoni th siz (kl,'fN'' so ~peration'is an example of
 
aeconomny~ cae Par B of Figure Three indicatesthe "step-fpnlion" thatexssa
 

'The epansi the analysis of unit cost from the single to multiple C.Jassroom situations. ~
 
peksin 

teacher plus-asor~ isadd oacconlniodate', more studcnts. Ifoe ha's one teacher 
t.~hat costs $2,500 jx)er year and fifty students, t enitcb'kis 5($2,500 divided by SQ) 

The hefunction that occur pintsA'ad Besut wieni a ncw teacher (or> 

as, indicated atp~ointA IJf. je teac~he r, d when'the fifty-frs 9udent igrnted 

th' e o. 'ce 0Lwlices o$,00(2 ines $2,500) and Whe~ 
new unit Cotw IrstoP80 .0diedb5) -indicated at point B., ost~ 
Awill once again begin to~declin6 as new students are added, Eventua, hen tere,are 
100 sludekfl he uni atpin (Osl once again willlbc $50 (S5')0 dh'idcd by'1)
or the Sanmr'aS at pon A,~ 

'Fiisreafophi,,is an imnpormant one. inIinderstand~iig, icncp feonrso 
s c a e ss a n iti ma s n ,le o ai j n irid ' standin a d n ius ratOr a ro ~eo't~ heltliai .0n often hears comments about small classesbig%is'.1 secial aseofh general: error. of icont usigqomyr

efficiency wfth inexpe'nsiveness < Smiall cls iciOd' igerc nomycors; 
however,, as was'noited eale otecase of rural schools, such a situationiiso'nly

uneonoicil.-Itheprctial onideatinsand prodeLio Inco nditions would allow 
forlagerclsss.I mny url rea, orexamjle,'it is not possible to haveIarge:j

class sizes (especially in~the upper grades whlere prior attrition has hi.ad~ anieffc~ton die~j
available candidates) Also within the production conditions of the teacher-centered 
classiom the.re are fiew ways to alter the unit cost with the exception of resorihg to 
multiple class teaching--an alternative tan pose, problems in terms of achievementh 
levels. ~ 

kAnother case of justified higher unit cost i's where the subjct nmatter (e.g. laborattory 
science) or the nature of -the students ( I g., lerigipie upl)rqiemc
gr'eater individual attenilon than aIarge casswll'l ilo.' I sumry',ianalystsned to<'
be very caireful about identifing uit costvriioni~is wih nffcec when atbest,~'

Shigher unit costs are a possible symptom, at worst, they, can be a totally misleading
indicator for policy formulation. Thle solution is to havenmore informt ion on uni' 

~lI'-costs 'and morel information on, thle classroom context within which the costs are~ 

Beor concluding this discussion of cducational costs, a small digression isjustified~ 

oite"pf ctin of educational costs. It is one of the common characteristics of~, 

I~~~~~~~~~~~~~A ~ I--'- ~24~ .- AIA 1~ Vi
1 ~ 15 
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educational production ibat lhepercept ion of (.ostvarics dependliug upon the role of the 
individual within tile The parent or student may view all costs asetluca3tional hierarchy. 

given or fixed with the exception of' studen time. In a socic-ty whcre child labor
 
romains an importanit conutributing i'actor to family wclfarc, the amount o" iune requiled
 
for schooling and its incidence within lhe wvoik da:y uml a,:ross the calendar year will 
tiave a dramatic effect on tie williltR.,Ss of Irents to rcleasc to pairticipatc inlcliildrc 
school activitics. I)epending p)n ctllILtrl staitdirds, pirents nay' have diffcrent 
opportunity costs (tile valuC of IhC perceived sacrilice iI allcwin tihe child to attend 
school) for titalc versus fncialc childrun; wlhen ombined 'Ailhlabor nirket biases in 
favor of malcs, thil cffecto tIheiise co t and beNIit ('oilI)aison isnct, Itnotiggr0 ,ile, 
niornidly illtavor of ialc Cducation over fentale edicaoit (witih the iievitablc result 
iiiaiuirii l(TO' gCllCraiOi1 i thevry' gCe'tIdr inequalilty that cducation progr:ir is ohn 

are dv-sinci to amciiorate I. 

Nlariiditory sclooliug, if c'f__l, hL;as the cffect of r0duc'ici.the ligail opportillity
 
costs of child participation ill schlooling to /ero. It(oes inotalIcL'e tire rcal sacrificc to 
the falrtily, of course, and ihit is why eiuforcenitt not piromiourL1curiCrlt of coripilJSOry 
schooling is the key(dtcl'riiiinrl to chiaicin , fanily bcoiavior. While nllidator' 
paiticipation laws or reiIlatliollliv rc4Ui: palrticipatiol thC do 1iot, by thiriseives, 
a,;surL reu!ar a'elid:incc, rc'kenrlolt, or* iotivation inilearning. A ilajor ioblchii iin 
rn~tainv d11,6lopit ins M is f'i1 oiiiptiry , dca 1,Mtioilaws have been ililtitlu'd prior 
to the cstbislieit of a schlool yStlCli halcan,1bCnelitIliMtOSt studelits. The rC'ulit cart 
he a disilln4iotitnii with ducatilon by somae pirci iildrt arid an arankildotlertlll i 
of ha'i Sch i svstclll f r private ard rorifortal tltIfritlvs or cven flria return fti 
Lraditiotn;d child or- youug adilt forms of cinilvitncit. For s')'iitii-Silhirnii African 
socie,tics the failurc of Ifc. eduication'll iti0 litcITCHscincidit withi 111 lifilurC Of 
g,eleral cconollic develorlictl1. 'Ilt, lhieW frLiI t'WIS of0t Cltcatioitl arc lowcr 

ila',1
ae aduiu 
between the equally dismal W AciutiaI.cxutt1hMOL (:id]ttlabor 

(because of'fcwerjobs tociilucut tli ni cc'luldreir Iliay , ' calteh
 
s HictVe c'ul 

ni:trket hii'cLli.ires in lnhi' l Ci'ILhc1irull c c li'llal feVl ilt.'1 ia i l most 
rtldiitCrtary of iriderir set 'r.jobs. 

\VfilC tihe osts (f SLaidCilt tparlicipitt uni re qUiLt rea1l to the parnCIlt ard StudCuit t1hey 
often are ignored by tite t'acher il dCsigliit inIstructional conduct itt the classroom 
Viewing the Student tine as "free" nly lead the teachor to institu, activities that make 
poor use of' sdtident time, iclitding Icaving sltudcns to wai I'mr further instructions or 
assigniuenLts. While somtic tine off-tiask is irtvitabce, timc iitger ihtihe teaclher having 
an titncOlicled attitude toward a proper utihl/ati.ni of sludct tiite is tllaLtall sludenIts, 
bui especially tuorc advalniced stilldcul:; %til likely to lii lcte assighrnctilts irtOrtlhe tic 

juickly, tniay devehp legat:ve cliam.oonti atti lilds an1fidId %%nit habi.s. 
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As Mu IJAMA i1Qrw, dwkdunmi~iic (iilercw inl QK ii~[\CS'[Xc~liI( ldIhr[;r
 
to tile \'a~lco'sttdclit (line is -..
[ Wet Iicart of Juimy )l)W~cflI, rpsr),~ I(.bjjil,j 

veted wit 111 kA mn toal:iiC to ,i UK iJ.utN!nui Qm lil Ic Ii cl rA: t 
11,1)21 cmcsidN 1.Iiiio tcihci [!I; ll~iimay bc la' aitlcrlr thaiw Ni Il 

tcier un'ic ihui Ie it Ily hc tN icccsa10 iiiakc tlic lca li"i Ilrhacw!InA\7 

ri 'Ii re : Itiii 111, i Ioict I); u Ia p ~ ii Ii ii i Ofo 1112N 

IW;1i., i il. , lcdC'IHMIIi f d ' cdI o1 i i I iilS i ciia cii 

IiiniTi' tili A nn(dIIiij i rd a la fl Aki II Iaclir ll .s11i~~c I i l Ilraiii 

. IJiIiijttiicotr h I tlI1 tijjlc t Ia liidf. ;id i. iOS atccliIcitc I.( Ici ic 

fica i) rSt iii;iii ih i itii Iviiiiitt . S, Johil .Ill nrihicl (,to, a pcrliih iiac~t 

icrl1tIil hidddl t d ItiI Vi:l :1hIl~tILoS tCJIdI iiII llidiCk Ii! (1if~ol i iiCi(11ti> l'
 

[ioiiohil Sci Iki dlv I I ,;i fli t Icas dit Ku~iiJ' a:Of il hidi ui, i rac 

ti cs fIS cIi of t1ic' i ) I1~ c ,i I r ;h,ii 111h~t s 11 1"In t aidIofngcIl.fl jitcaiII 
mffOi\ (,wd Iic toiii~idc!Il itilili I ' t\d C SlAndtl h ,ill\W 01O ,iN. t 11i 

ilvCos~ii iu tii, thioOwi r dliti il litk. ritics t[I ill, co" of crcslniii'lh ).tuc l thic 
o~f kih IIIt a10di IdLiii\ (ic,a W i \,in 111iicct rlcs0icaiiil li !1111 hi, idNiird IIICI riS 

il.-dt,V cloi.51mli in. III1C Otiiuii liii l. fitudsofi !cdlits%1'ji(1 %liiiircscohv 
thel-s t lI-ioi cl a.ot i iictutuiiir s:rhci is til di~Ik,1 rrIt liLI p uaef~r~ fot c i c 

fail"WIrd V'Ui'ids-i a,1 f cadolMoIon-,c 0 lV,ll irijs--.,lcu iay nt[Int II(' th fil r oflyhnew 

ref ans ut lit dta fdiilcpoictv ctl 

111,11VCI0i diV1 dL!ild lo 1 i11W H k -I th c ,111A 'l\ -111117II 
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From this brief discussion it may be seen that there is policy insight !oho gained 
Iroll tihe analysis of Cost isueS VVel whell effectiveness Iiiiasiirs are not availahle. 
Whatever the coiiribIH Olu valhlc lics withof iost alilyscs alolic, howevcr, their rcal 
their use in conjtJ.'in.1 %ith Ow li tiv n ss m'iasires discussed earlier in this repI)ort. 
In the next .,ctlioii a lislinel and bri I discLus.sion Will be presCueHCd ,ealifli wihh the 
alternative iililif;ltrs of educ'ltinall cflficicy tlhllt oll halay be,produced whe,..n l. 
cost and eli.cctic llneSI. 

II. VITINIF:DIV(" ' 1( FFTI NA!. III(I.AN('Y I NTI(¢ATO)fRS". 

The folh, viti, di,,iu,,,-o t iia ;Ippcr alni\i auiicliia'letc' citC thei otl wienr 
detailed diictlssolol; oiloc['tiVeCi-, il'iircs. As Inted l ov, ally vaIL e.fctit eneliVss
 
mIcu1 %,hw lkoll hl:, J ;'.ii1 co, tLlii,can bc llcd 1t it lli.l li-' du!ce of clficie ICy
 
vitfh rcc t. t t str'ic' . .xxx .u, iii ,.tu.. h.i !iillvs tie
I. !i-,iomci, I h 1te l 

ill[)hliis xxvill f on tte,,C.Iefctive ls iiic xiil.I Il ullblc'r
k-,ixiii-- as of sludliuts, 

grmiuitte-. h.lii . ix t ums-that ec iiost frenu.tufl,k ii''! to ildicatc 
C.hui.:.ll f i eIi \ 

lie fi',I,> i ,;i r id ItI ;nI ks 0of iCcit :uall]'si.,IlI !,\ be iii ;loiriil u ci y 

,/'',l, l'a-I cost, 
Ca-eLi CIc'eorx tChe diseii iriu.xti;ifocu ci;iple, of the effllcliVClics 111ea.ISrs 
nilnl)tllt. ti th ' iiil.i \\ ll a ue. iue!i.f -lCS t1h t 

IC.'d "' flivii ily.I te,.',.carlie : l i k "t ess, iid cost-ulti W ithiiu 

r inted l ;i:-s i Itlih,..er cic' ss 
;ri:-;, r I.'lallc to i,1 imll or i' i i-;otf(Iisi It(noshceiti,' ,cl if, i i -isl 

uuti ;Il dcI ;a Iii 'x '-h c io,s it itlui l of li'e ; f InIAc Iouc 11I.)IIIC . As 
\x l uunhiei i ill i,.slid -llitiullv l ,i .ihil, s te iia n,ucs wiilv arllt 0olii tolrOw ie 
~ul i loi 1 'sak)a ec,(iwmlClfI CICii,- iilirl ior. ( )ttllier ;,q Icauiiuirf 1c opeuaIli(um liied at a 
reasomial Ic leve'l o o betlfv anlod/r lot :Ireasonlable (d111ae'xpne'lo'ver, lhe list of 
indi,;.ators pr-;'ite lucre, acr;,iiipoitmt Iii thucu slves aum! al.,roitotypes for other 
imdic:it irs th.t uiiV b'cde vchtjed it alternlt ive 1ii pr'lrred liiastires Of effectiveness 
cC'lliuc avilable. In ,uinirv, I,1inldicatlor, dicliss1 below are indicative of the 

iajior ran e of indicafor,, o ,i ., eiueoiniiitr Ill ,leatiolial p1i a MI it)likcly to e 'nly'is 
cillcra dcvdo\' j- c\d o>rdk\L ki,, l:wiN?.ol.
 

A. tcW Aiu..m-fili(ost llsis 

siiiiis tihle ction 
vIlue naId ipoll 'l of jlliuiill) thit is stated iis liiisnetll ,clarys. 'huis, 

Ii luiiiess lie' tliic't oalplLs of proi iroccss have a financial 
li:iln socil ter 

lipoljlIfrtlli tn i-cc u ui. Ior li li/1portait role, of cost a al. he k ttlidnmni, ysis cati 

illF-rictid (1 I,5), l.t.iuiI ()X()), d itc(.I ).
I ('tiiiii (zs a ustlti'vl 
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tLhe colnparison of benefit/cost ratios for business alternatives is a cormon icans of 
promoting rationality in the decision process. Whether the benefits and costs are for a 
single time period or occur over multi pIe time periods has no effect on the validity of 
the benefit/cost criterion: it is equally stiitabie for either constimptiot or investment 
decision.. 

Ed ucation Lud 'he eC itiofial prodtietion process are not directly at a h gous to the 
situation in the husiness sector. The direct outputs of e.lucation, ::uc h as attainment 
and achieveritent results, are riot directly expressible in financial terms. To idcntify a 
benefit of education in such ternis requires Slhifting to the less direct outcomes such is 
employment and earnings. IlploynIent effects thICt SCl\'Cs are interpretable in 
financial terms only to ,he extclt they affec' the probabIilit of receiving different 
paitcrlis of future ciriuns or of rcducinig obli!atiomi, fur social support such as 
tiieiIlol mrilt aild wclftarC translcr pa,,ments. ,l-,, the ciiitllptioll aspects of 
Cducation, are raircly considried dirctly: more ten, they :ire trcaed s al resiual efflcct or 
a.; an explaiatioin I:- cxp'mlitures oneduc".i ine 'ces,of v.hi icd by !hleoti l bC .iulti 
iuvestilcnlt critlria. 

.cc;.use c'diCeatio ltkes placS time anlid it' tpcti:iflyrelatedovcr rc';ullts t.h. to 
earlnrngs) occur ill more extendcd tille, trvto Pif frts benefitcostover cvcn special 
anailysis have been used in studyini, educational ilives",tlnciits: the prescit valui of 
benefit/cost approach and the rate of rcturn a.tpproach. Botlh imodcls are based oil net 
benefit arid cost rClationshiips such is those shown in Figure Four, Parts A and B. In 
Part A, there is a single net cost period followed by i period of varying net benefits. 
This is analoou;s to the normal understandiiig of a perilod of' education and training 
(during which direct costs and o)portuntit) costs are incurred) follmcd by a period of 
higher earnings. Part 1Bindicates a pctrn of rccurrent net cost is wOuld occur if art 
illdiidual had to intirrupt cmployiit pcriodically for lic'' or rcfrCher training. 

11is critical to uitiderstiid that the diaLraiis represelnt eltcosts ard bcnu fits to the 
individual for every singlc tini period. Ifecfits froin cdcltion iiay occur while tIle 
per;onl is still in traiti.c and the person tiay lavealdditit1al cot';s ditritig the 
euployr.tent period to tuliailin thc vaic of their cduat,iion. 

The conceplt of opportunity cos,: wa; raised in the orii;al discussion of ef'ficiency 
and educt:lional productiot. I1 trairtitg or educaltion re'quires thai at1individual sacrifice 
eliployrlcnlt or leisure titme thei tile value (if this tLuC is a "cost" of education. Most 
comiinmtly this is operation'ilitcd in terms of the foregone earnings if the individual-
the reduction in earnings is a result of tle time spent as a traitlce or student. Sinilarly. 
the earnings berucl'i Lsmust be not total earnings bit tihe increase in earrn, I s a result 

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

A. Single net-cost (investment) period 

Net Benefits 

(+) 

0 _ 

Timec 

B. Multiple net-cost (investment) periods 

Net Benefits 

(+) 

Time 

(-) 

120 



The Analysis of Indicators 

The net benefit curves presented in Figure F-our are for individuals and would b, 
relevant for ildividuala decisions about edtication. hIfme wcrc analyzing sociad Iccl:;ions 
about edutcationll iuve.,titn,,+', ator Ihavii)he co.i. SireeOiioadditional rUrd rIulrcd 
costs and benfits ,,ould riot appear as a diret Cffct upon tileintivi'irald sitideirt or 
trainee. For C.\anmpilc, the amount of suhl.,id' t l tuition, housiIg, food, Ctc.) paid by 
government or othcr social agencies 1..,]St;tilitelnt/lralcI' should be added as ato te 
Lost factor to the arlrorruts paid dirctlv by the ildivildll,;; simiuarl v, somee authtors 
insist that tile hiher ;mlonit Of ta\es paid oil highe0r ric1oliri bv ratl, is a benefit 
to s.icty and shoull bI aIled to the net arnotst1nl., rc.i\ ed 1t.'1C\wthe individull (\\'iNidhari, 
11)8I, slgecsts tilt' betwee' dlucate cI, Lxthatl oly diierrceC tit.e erl incre.'SCe.d 
ayllits rid ii r helr ilcreasd iW, Of pul.ic SeI\ce hlld tc SO colnsidclrcd ). 

FXtcrnalitic-, bohth poltrivc ari IreejrVe, atlsko imit 1wre l ill!inhLded ill awi \ 1',solder 
to Lf'ilitltt.e(Ii sIll! ffld r cea.e themcrItr. lf . 

(;i" llti lt'it: !iurM t rirl1j llrlrll_', ' : , or :riu l l i I i t'l",t tint It Illy,1\ V f \att t,ial, 
individilal oi fir : :I iS ibl cilliter of)),it i ) :-i to cil. ilitc :, PiC.es ii \aiie 
ivyrnefit,!t'o . ratiu or , rate of retun stati'tch. i dtrl'i lk l c,cuit value analsis c:1n 
lhe fo'und ill3iN tl lc r;Aditt, t'lllCetext. liw "(ttl:rftl c 11I:Wt.elof rturti.U f.lc.el 
analy'sis is 's,,achh,rro rl1t ' 2 Ii/>..).'.i:t iuluh Oi etItL.j 2t 1liw ,cil u Iv 
dii:l'grec vith i apui Otlli Ofttire ri ,,liiy KI e-, I no.t i.ttr'iii thatiuillnit hs; 
becil [)rovidcd i tie l rate nrf letIll,:-ic cori ijits or Ietu ,!ii0r1. 

IHoth brims ifor al dci nlli tol l:,i;ii irfut :rid cilt,, 0\'Tr t111c. The 

tPrcs. valtie approa mld hli C1W dl<',i .lit ber ie ru11iriS Cost.s foreictHllites tii 111 itls 
alliec c lic'i iw,!, .tinn period, in%s cn i l tr uculic Irnill:1 lind is: 

I1
 

where: PV = ie StillrOf tC irfCNCIr vAIlu s, tir t. bnefits (O0t-CC 
Bt = btCl l,: timeij,,riudill Ciac'h 
C[ = cost.S inneach tu1 ) !ld 
n = illil,lilltille p illkd"C' 
r = rlltofdiPCOUiut. 

For ineducational 10ietieitusnlrCd tie pre.'sent %ZILC of ret bCnlfit.s uust,0notnibe 
be negative (if they ar, zero tie ii\vstilictt leaves irle invest)rsI pre nt cutrodrtion 
inchanged) aid the present valuc iust be at liasit clilai to that of aterttive 

investml nts. 
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\Vhilt the piesenltl valiie JI,)I)suci I lkwi.i"i :.1ild o ' ll) :II 1. h , . il el ItLin9traiiniiq!+intdividl ];i hll II% k-' Hltl l t. !1,1,, cll 111k la~I ; dw Ot i++++C'j', It Ho I+CL IItl. lllorc' p r 

erl crio)nI. R ittlic1r, the1 l.itt' 0hfrt'ltili t ouli i lt I I".to Ihe11 c i itiuii nIliiI tc" t ll ilCe 
literatuire iI hli III IiIillei ktt' (t ItIlle a i.it I i , 'Ii iC pl r citLt lL o'hIonillli iiie < il. etlilII atlINi I.N ( )e \I tLIl i~etie+ ;Nhliuec loiliti!i ,i ait~o\ e itl, ,lther
thlt iCt S.iii I'I I ll ii\ ISi.iil t I]ti',iIN II I ICl OIIl 1)l t P\h L't I 1, 1 11II
%%lin 

il ls), llet ivt N the' L'CLti1it i t 1ni h (illiIttC I.tI t ll leliCl(" i il l iI i e the 
p resent \'ll ILtc of It l ll 11CetI t ie'lI l it , t l / t1i1)1 \ tiI ilthnI), Sillel 1 thiIs I tic 

rite Of irl1,("1 it 111 'C(t> IhL j1 t %'MT\iIlk, (t ItI [Nx" Xliil to the I C ,!I ( ol, s

it thus.< c,,;l~l 1,hw O Ihc 'jtC' k+ 1 M:Cl>lq ! \11hkIl i [ll' I+++f( )j ' ' ,I+ ll "~ <,l +';'i ,
 

It>I :L'Xcccrs. Ii .itl-.iL, lL lltL'll titit itc-rl . I, >ll ' eaII II "ti. I hael ratllirtllrli e\Leeu~t lh> ;tlu'i~r iie L\terrlhil r~tle ulhe rie ,u1 lutfn,\! lii., til kc'Iiiie~o! t~lc e'ali 

i i." I er, t' t11k.01 

;lp rrieicht 'Jl.Ni111iIc. ,i , iolc i ll %. lr1lti) llltlill\ .'I 


hC SUte the I)re e t AniCi )I ll.t crhe cltS pistl\C 'It the i r tILraI 

.i- tetll V , (ItofIns )f, ,ecal~ tionl ofi ck hl] l, t],." of k~l.',~c Ill:iI\ . , thit k, Ill,!( I h I ' l fi.4tw d' lvRiltlltl'ttt y;> 

84
+ 

l oIl,:c 

i'ihccL.rl IV OIlti , 1C ,I l 11k:l k,hcN P LI IctIa1tli c Iolk. Ilit l iltI s 'ccli . U 
l h ' "t pilrli . \Vhil1C'ulAii llstil Iti IWteotct le lt WC11i o C'ieIt.lll hC i "l 
tlindLscsnrI ' tt t ill ok, If kI tile k.o ti \l';i It r, tl'(1lil ;n lll nt&et"()lilt' ,llN 
pr(lL i)k, I( (, L a t'Cl l i(tA l'IC'uiIi . iii I lhi I , thc -c'ltl r l i tl IlflI 

Iet,ul i I t t iu i 

A (Clhii i(l) 1>1.1. lh.' )Ih' L'.tllt i nt"Icof mter(1 w imit Il atiuoliatn's e tlliisIll~tlt~ti~h v, l/l~, IIl . lyi' :fl'',.+~Ilk. ill <l ()IILi 10>Illlh lie<.t1llt111i. .s. 

' WillC if iCii iiV a1id Sl lj t111lillCe Ito Ile used. 'I hoAe tC lriciilli. Will)l iI .SC SLc'h 
it0ir nl eI iretinllyse'S ,ls;Ie 11) tI l C tha the Jliilillislrattirs andi others hai)have iot mttade 

the el ort t) listeWr lh,: cli cot> illd thitire l ;terreid t I (he reslts of Suchit lirl 

-,.ayses for tieincm .vs. As kiih il! n: ainn!,,,', 'he' it clrI ritl of
im;,. m'nten 

b'elefil/cOst Mdk' CrI - Il)[ e 11.%ii> hit canIII hl' :e S;lsIem inllJ ! contriblutor to better 
unuferstandmgur tinul thilS tonhtetter tuins is 

T h edi'+c(lic' lii l~l k, ltqlll, +tit h il''tiO0 1C' C11%il0 1Clll+il Il VII I.lci Its tll)C'r.icS W<ill , 

riced Ibettlr t s "r, (ishkIt e1I\ the lc'.tI Lku Iei il lho C'lefecc'iI of' edlcl ile inIn 1k o (ieu aJe,. 
oth anld jItiti'.iJ 10'ili 

improve the quatuil, 1 uilte analysis of tins rekitiinship thriough proper uset of' beneit
cost apiroic hies woiud be equa.ill y f 

on e rnings is foohi uui piessit0il for CN ' IIl i' tS; failing to 

intt l. 
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~The Analysis of Indicators. 

nwinoving from Finncial beneits to (IintiativCe effectss one great]), excpands4 tlic 
numnbcr of otuadotc me esurs6tef&rtirencss tla'Ca b"'ribie vih coStogenrate an indicator of!".''ucationeiiny Of (le vist numbcr ofalni1h' 
forms of' indicatoriJti, otid beIdisIiscu'bed on the earlier survey of dca ,inIal'effectiveness micasurs, five idjictors~ bwbca~ hr of t 

' frequecy d se, gencal availabiliy fromi standard (tasIou ree, and meining fulc&r44fo 
policy analysis:~ ~ ~ "4 >--'~' 4~ 

~- attrit-on cost-' : - 4'
 

c
 "4:ost 4per unit of achev 44} 

cost per unit of dispersion ii4 

Un i cost may appe Iar an, unsuitable indicator of educationalI efficiency ic-t
 
qi costs divided -by [i number ostdns(or Lhe total of' an
masures, only total 


<;ingredients-based summation of the various cost inputs for an average studcnt). The 4


Vpurposceof unit cost calculaltions, however, is to allow one to4coumpare the available,
 
even ~if mniimal, quantitative' data' on educaion with quaiitative information and 
infernilnlysis to identify areas of potential' inefficiency, This thcn allows the 
analyst to study the, specific problems and opportunities thati exist for improving v 

~-'effectiveness (as equated ,withi size of enrollments) for aparticular level and type of 
~~ducation. Although not sophisticated, unit cost analysis is oftcn all-that~the''availiiilityand quality of cost and cffcuvcncss data wl cmL 4 

dat willoemi, 
Wheresefinerdat loi also isrecommende~d that cycle costs be calculated.~

ost 
'theeducational system relative to every graduate produce4l, It is cacltdfrom a~~Ible~ 

Cycks deinedasthe ave~rage,numbcr of student years of cducation providcd by 

of pcastiroN met a trs or uil~ of enrollment projections. Cycle cost isnot the.a tme,veag' i taes echgraduate t complete the 4ce The cycle cot idicaitor 

ecao(aanincluding reedn of,ail non-grlduates, ' 4- '' 

4y -A comparison of financial unit and cycle costs (years multiplied by thc cost per4

Sycar),is presented inTable Eleven (from the Botswana sector assessment of 1984). The~~
 

~uni tcost data has becii derived .foi 1983/84 by the inputs (ingredients) approach andis'

eq'""C1ualto Pula 189 pcr year-Part 11 of Table Eleven indicates the expctedprgeso 
rates including repetition for the sevcn year primary cycle that.existed in Botswana in: 
1983/84. For every~10000 Students 4who begin standard (grade) onu- in Year One,. thei 

%~tabledepicts' ho%0 rmny students will be ineach succeeding grade and] year, The high '' 

-- '- - - -'44~~4%44 
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Chapter 5 

TABLF ELEVEN 

PUBLIC PRIMARY SCHOOLING IN BOTSWANA: 
ESTIMATES OF UNIT COSTS AND ('YCLE COSTS 1983/84 

1. UNIT COSTS 

Cost it) Parents P 15
 
(uniforms & misc.)
 

Cost to Governent
 

NOI- P 136
 
NML(;IL 18
 
Local 0+..)
 
Subtotal 174 

'Fot.i (.'ost I'1119 

iI. CYCLE COSTS 

Year Pupils per Standard* 

One Two Three Four Five Six Seven 

One I',()1 

Three 969
 
Four 1,037
 
Five 
 882
 
Six 
 833 
Sevn 1,083 

A. Cost of an A or 11pass = 21.4 ycars or P4,045 
1.1.Cost of an A,B,(" pas', = 10.3 years or P1,947 

AsstriPotio) of prgrecssioni rat,,,Iad oh Nlinistrv of Finance aid Development 
Planning profecftn:; for I ,53 lorward. 

S()LR('. lIF.I; Protjc :, Bnvyyi. ulion .nd lun Rcsorco, Sctor 
A12;,;nn-, 1954. 
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4 The A~nalysis ofrI4T~icor 

igures for tandards four~arld s~cveni vie because ofth highraesf epedUbrinithose 

Outr~ er 1,000 stndnt who begin, 317 are expectedeventually to receivean A,
AB, 4o Cpass. on 

vexamination, 11ls the cycle cost (or'this example ise~qual to the number of passes on~ 
.heamniation (graduates) dividMd by the total student years of idcationd.(6,782A> 

65 a the national pr ry schoo:l eaving 

LOW+978 +969+1,037 + 882 + 883 r+1,083). :Thus,~the cycle cost for Aand B 
passes is,317/6,782 or 21.4 student years; 21.4 years times the unit cost'of2Pula 189,~

Sresults in a financial cycle cost of Pula 4,045.- If one uses the more generous definition 
ofA,B, nd'C passes to define graduate,., then the cyclc cost in years is 10.3 
(658/6,782) anid in financial termis isPula 1,947 (10.3 x P189). Again note that no>& 
graduate isexpected to takel10.3 and certainly not 21.4 years of education to Finish the 
seven year cycle; and yet, these years of education will have to be provided by the~ 
ed'ucation system because of theeffc of repetition and attrition. 

Apossible weakness in the cycle cost methodology isthat it values only graduates.
Where school leavers prior to graduation are determined to have derived signiicant
benefit from schooling some adutetcan be introduced to grant partial value to such 
school leavers. The most common example of this is in primary education wh'ere the 
achievement of literacy and ntumeracy will, even if~thle individual does not graduate from 
othe primary cycle, have significant social and personal effects, Acounter argument to 
this concern is the fact that labor, markets, at least at the entry level, are keyed

;graduadion levels and certificates and not to years of aittainent or acquired skills pe 
to< 

One need only compare the earnings or employment of graduates and iiear-graduates of ~ secondary school and higher education institutions to see the impjact of the labor market 
fixation on graduate certificates. , 

,A third and related efficiency indicator that can be calculated from4 basic data isthe <2kattrition cost idex2 (in' part, a misnomer because it incluides both' attrition and 
?..,reptiion~effects.It is based upon the ratio of cycle cost to the product of unit cost 
A<'multiplied by thenumber of years in the schooling ouitrainingcce o xml' o 

the Botswkana data cited above, the cost per primary cycle graduate uido11y would be Pula
 
1,323,_this is the product of unit cost of Pula 189 times the seven years requjire-d in
 

.. pnimary education. When this value is compared with thle acttial cycle costs, 4one'
 
derives an attrition cost index of 3.06 (4,045/1,323) for A and B'level graduates and~ 
1.47 (1947/1,323) for A B,and C level graduates. Itshould be recognized that'since 

4 4the unit cost figure is in both the numerator and the denominator, cycle and~attritiofl
 
costs maybe calculated from student years alone. This is important to remember if
 

~ . unit cosLt' are unavailable or unreliable and one still needs~ an 'efficienyinidicator~
 
Sincorporating attitoi,'repetiton, and graduation rates,. ' 
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an tS~Uni aanattrition cost indexoii nderthe asi'ihotin that 
students grduatduaon
 
graduation rates-arc, ac~cbptnble etfectiveces~sindiciiu'.The cn'rlments vwould be
 
completely~valid as 'an indicator'~only, if ~d iidui had no ''pyof"The
 

-graduaudon neasure is ani adcejiiteic~dator only if one can be sre whaithe~ status of
 
"grau~~a"impliesj!,.twrm o th.. cognitive and no6cognitiv'b attributes, valued by the
 

iaktor soicty 1 Because neither of thec~i assumpionsis full illcd inreality, one can
 
use these ff iciency indicators only with grceat care and in'full knwedeoftei aro
 
conceptual bfIs j
 

To widen2 that conceptual base, researchcrs have tried to measure thi eci 

2 ... i'''. mie..mre probably, controlled for in the analysis, the comparison of costs w'th 
teffeciveness in achievement would be an improvodindicator of edicafionalffiziency.


achievmenit otdent and grdiadates.i TheC' ia an intereive limith:lead to a
What the analyst seeks to identify is whether a change incxtiopditure can 
S"change inadieverriegn 

meathdologdal ainsa:,: 

Ofcourse, the goal of efficiency analysis is to identify th~eimost efficient not the
motexpensive forms of education.. The researcher must be 2assured. or prepared to 

assume that' the additional expenditures are allocated acrossinusnscham ne
 
(ie within the most effective technology) that the pxtis irn hocuse onthe
 
inputs that can make the greatest contribuiion' to the desired output or, outcome

mesr~) hmesreied ormasures of outputs or outcomes must be selcted
 
based on the value judgments of the key 'decisiori-makers. For example,' if,the key

decisionmakers are interested in the effect of education-on national economic
 
development it'would not beuseful to supply them wvith information on thle efficiency

with which education. promotes enhanced appreciation of art (unless one can show a
 
causai or coiciident 'relationship of art appreciation wiwth. economic developrmnrt
 

.Outcomes), Similarly, if the key decisio.imakers primarily are interested in'educati o n's
 

efeto student and graduate polit-ical opinions and loyalties, 'they; m'infd little value2
ininformnation on 'the' averag~e effect of education in'terms of 2enhanced miitlhiatical 

4&The achievement measure. chosen must be sclectcd based upon the preferences of the'
 
usesf tleeficiency information, The mjost common subject areas slcted are~
2 22 2i'2+i+ ++ ]+ ... ...+? .+ . .. 2 + +:++,+2 + ',+, ++ c ++:2+?+, : >-++ '++ + + + :+ 2 ''2 .4 4',' 4,+,+++++ ," + ++++++ +language':++,++'.4 ' and.+ mathematicsZ scores because of the centrality of these two topics within24 + 2 +'++++++> 2 2 > 2+: +++ ++ :+ '+ 2' ++'+++' ' ] "+ + ++++ 2 :+ ; '4 + '+;++ ' + 4 's. ++

'4'2 2 ''' ..... :, + 2'... 4 '' '2t .:,+ ++ 2 ... ..+: + ...... 2+ -+. 4, 2 ... .'h'school currictulum, Achievement in social studies, civics, art, science, etc.')2. 2 22+ 2 .2222'.222224++'...2222 224'*'+.++T 2c 44 2 2 ++++++2+;+'2+22 2'+:++':++22,{22442++22'mnt( cocnubsletd~potentially are i lh++i++h 2++~ih}i
2+e s 

li 
o ,,l,.+,u 

oqtla'ly
224,,2f< 

valid but they have been less comiionly used mecasures of++'"'++'+ 2 2h+ 
2aademic.... 

2. 
..... 

. 
. 42 . , + _ + -++ ........
achi emn(~ ~ ' 42 
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.The An I ysisof nIndi ators 

Whien' iniItile. sih-ccareas arc of interesr,t is prefera~ble to aalyz ern~ 
indivdul aitificial index (by creating,a wghtunweig 6f the ichiCemenIC scores across subject as)A he mnf and 

relevance of 	 c isunertiin d ill not be as rcadily 
intertabIe by decision kcers as ,i'iIIthe separate, resuts by subject armc An 
ad gittoin)l d s es to dcisionmakers is that it 
foce th owigt h ndiida values (language vesus maithematics skilsfor ' 
e e rsing fd ihbi their own values as to thc 
relative iMporince of 'the subject areas in mnner that ma 
recogmze-d bythedeciionmakers 4444 

Once dhe achievement effctiveness measure is selected (ad one has controlled Ir 
other d6terminants)* it is "simplyu"! a mlatter of comparing how the cos variatio6ns$ 
amongisample, or population of cases affects the achievement measure. In an 
expenmental setting both the control of other variables and the isolationrof expenditure 
onitne,most productive inputs are easier, to achieve.'Inw hat is termed: natu'ra 
exnperiments, using data from the normalpopulaton of ediuation-, these controls are 
exered 'stati tically. However, one can only conto[ for tihose.variables vhich do, in 

factyary. acros~s the population. ": -:' 

~ "Frexample, one can test the effect of class size chanrges on costs and achievementV 
in an experimental population by creatng classes that vary in size but are standardized 

" 

. 
"(to the extent feasible) in every other 'manner of determinant (Cahen,' et al., i1983, is~I~I e of the few cases of an experiment which involved chanige of class size duii'ng the 
exriment. ~But in the actual education population, one may f[ind ether that class s 
vanies"onlywithii a narrow range (because ofrregulations, teacher asstgnment pocisio'sme.ralother cult or bureaucratc standard)or that it varies outside ths:roing only 

in	cases'correlated with other determinants such as size of place or multicla.s teaching 
pra s An example is that small upper-primary'classes inmany ointrics'exist but 
y~h~aes hghly correlated with rurafl lcatinilhat statisticalIl' one cannot separatete "> 

<icausal effects.; Similarly,' in'somnecotunt-ries, large classes may be identified with urbani 
hrepouaion s greater orwth rural areas where teacher supply ismore of a 

~~problem. -The point to be remembere6d isthat statistical controls are not always fully~
e<ffetiye in the analysis of non-experimentil data, 

To compare costs with achievement outcomes wit contrllin th 

eterminants is methodologically unsound and requires extreme caution'kinterpretationi of the results.4 ''44' 
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Te issue of class sie (mentioncd'above and in the earlier effectiveness section of 
tis report Ilust atcs 01~~pit M stuics uEiopc hin the 1960s~in; the'U.S.'and 
,ind 1970s found no clas Size~fct on measuredI achievenment.' This is hardly
s'urprisng giveni thali class Size variati as cretaed in tie r 'hge of: 25 to 35 
students. However,, one can conceive of class size effects without expecting4.thcmn to,

have Ian impact within th naro angethat existsin the standard. school or tann
 

~center. Logicallya tutorial (one sident to one teacher) would be a supcrior form of
 
instruction in certain settings, especially if cognitive achievement is the primarily.


~7Ydesired output. Mo Ire impor tantly, the monolithic attitude of donors and nationali
 
administrators concerning the irrelevance of class Size has restricted the responsiveness!
 
of'educationa P'tciri'to the'special needs for remedition activities for physically~oji,


Slearning disabiled students and the special requiremednts of cci win cour~es of,study such
 
is labora,toiysciences and foreign language,(s'ee, for 1ctampie, the rcoImiendaions, for
 
remote rural Clinvse schiools in the i
ua.Iudy:Report, 1986)-

The lesson to bejeame ,dfrom the cost effectiveness studies of the im.t thrc. decades. 
~is one ofcaution' ininterpretation~aiid the need for grcater carin, the conduct of such
 

Jresearch. A final example of the latter is that cost effects are almost always miore easily;~

f<attributable to an instruLCtiohnil chanige or innovauion than are achievcent effects. The~
 

A~ danger is that an inherently conservative if not negative attitude toward educatonal
S;changes (and certainly experinentiiton) can develop, The solution is' ot to offsetthis,


Sby man ifestation of an evangelical z~ea oii the part of the ch'ange advocaes Rather, the'

decisionmakers themselves must become more competent jinqustoingreearch 

-design and conduct and in interpreting research results. With greater cornpeteince will
 
come greater confidence intleir ability to Monitor, educational chiange a'ild reform.$
 

The analysis of cost per,unt of achievement always must assume that dispersion
variationi ini individual achievementresuts)is cnstnt or irrelevant. How~ever,given' 

Pf 'the imiportance assigned by mos't societies to education as an equahuling force, it is
possible to design an efficiency st~idy that would look at cost per unitof di -mrqion a's 

4,one indiantoro ficiny(ihcnrosthsuetapromieX 

conomiantwitreuce avrag peforanc).An~y MeaSuire of dispcrsioni could be

used but1 the standard deviation and Gini coefficieiit(see Apipendix) are, the~ most useful
 
mesrs 


reduced dispersioni is inot V 

gii ln iheooi theoryone is interested in tile effect of a 
* I~~hn icost on the chanu intdie. measure of dispersion. 'g 

IeT instructional technology as well as the relative and absolute use of' inputs must 
be considered in determining effects upon the equality1 of achievement results. The.~ 
mnethodological issues of control and determinacy are exactly tho same as discussed Aabov [or cost-effectiveness analyses that use mean achievement~ as the effectiveness
 
mecasure. The infrequency of cost-effectiveness studlies that focus solely on dispersions
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of, lb iti'erlmnreseffsctiveess miteasurer 4 

Ie inducauonal policy analysis is to adancethe 
positionoil' vr ariyi wiih that of -men achieveme 
aboutoacthe disribution.of achievement ,noLJusts 2 

'~~cenaterIny. -Not on ly is every, hildi . f equal importIance -although some stutdies 
ialen o ai thspoint. The outcome effects of education a a 

fuct the of or.lmi. f utu characteristics and not Justla funcionofmeanbuio 
4 hma lvl The labr arket responds to the di'fferences in'workcrs as effectively 

as it does tother common traits; to date most educationalree has not been as 
attuned to mieasures of dispersion as they have been to measures of central tendency and 
this'wealcss neds tobtrmediled. 

To.m ono iss a educational osearchers,arlievmenquality is not asubordinate goal'but must le~co&&mitiinti tjhinas eans One cangesin achiecloentr 

:mnake a j6oic' decision' to sacrifice cqnlity inorder to promonte mean achievement or
 
evento sacrifice hachievement resutsmspart ato benefi
 
~of thepopulation, Butothis hould be adcision based on sound knowledge of the 
rel'6tcosts andbth idividual achievement levels and 
difrecs Otewiiuin mymke sacrifices thiat are unnecessary or institute .,

ineficiet inti Ladeoff ofiachievement growth versus, achievement 
equality. To- hav'e thle pre,,requzisite- information to' maikethese critical choics, the>2 

toamut pos scost-effectiveness data related both to the unit of achievement and 

C Least-Cost Analysis.......
 
police erears 

As defined earlier,ileast-cost analysis seeks to identify the least expensive means of ~' 
producingaien ffectiveness with thle effectiveness measure specified in 'any f~or 

comiraltonof thelrmns discussed earlier.- H-owever this approach does not provide the,, 
> 

~analyst license to ignore effectiveness issues, A'review of donor and, govemrnit ~ 
2project proposals ouild lead one to this iinterpretation.i 'While one cannot always2 

Aprove that theterntiv under consideration are equally, effective, some evidencc J
 
~should be prov ided thathiedifferences in effectiveness arof ascale that iSL irrelevant for;

the ciirrert policy7cniertos If can only assurne equal effectiveness amo'ng the
'one :-. 

aieteanalyi might be betterdescribed as a form of cost analysis (such 'as2i~ 
w thejbdfo2yas 1 Liberian IEL project) ind not as cotefcieesanalysis.~ ~52 

~Least cost analysis can be used for each: of.die, four tyPes of effectiveness measures
 
2discussed earlier: 2inputs, rocesses, outputs, and Outcomes. Examples of least-cos
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analysis ~basedodii inpas would be those that. focus oniostper teacher, per textbook, 
~ ~ es~leiiig7 1~ flctasin iniputype 'Ed in gto 

identify the~most ifijn~wyo aeiverngtat iptSimilariyp opr 
clasroo orschool cbsts under varying instru~iondi systems (technologies) so as to~ 

asss th~~fct'of al temative, processes on cosis (p r student or, per graduate TfeY 
asumption inboth the'input and pro'cess definion ofefciees mutb ths 

~measures are "~acceptable" proxies for the more obviously, relevantoutpt and outcbme~ 
~ measures oif effectiveness. 

Leat~cstanalyis.ofoutput, measures is,peferable foi- this reason.. Common r 
output. measures inicast cost ariaaysis are attainment rates, achievement levels; and
attitudinal or behiiviora measures Tsesd sdiffer from "'~ot effectiveness in thiat, 

~>in least csanlisteanalyst mustsliow that the effe-csanlistectivene.ss measure does not 
vary or vary significandy rathler than, as in cost-effctiveness analsis, study how they

Seffectiveness measure varies for a fixed change iii cost. Leaist-cost analysis emphasizes~ 
cost differeficcs while cost-effectiveness inalysis emphasizes the changes in both co6s3t 
and effects. 

Finally, outcome m4easures such as employment, earpngs, social attitudes, etc. may

be used in least-cost analysis although it becomes more, difficult to assert that such
 
effects are invarial across educational alternatives. The most common formniof lea~st-


Scost analysis then is thc one dealing with outputs,eand within the output category, the
 
oConMon effectiveness measure is that of achievement. 

SD. Cost-Utility Anralysis 

Little, additional, detajil on cost-,utility analysis can be presented hiere except to 
er~mp~hasize again the distinctions from least-cost and cost effectiveness an'alys is C t< 
util tv analysis can, be based on data, from, any of'the preceding forms of efficiency

/anaysis.,. Jt,diff6,.rsfrom the, least-cost. analysis in that, in cost-utility analysis, diiej
value o both cost~s and effects may be subjectively determined and there is no need~top
standardie (through proof or assumption),the effectiveness side of the equation Cost
utility analysis also does pot depend solely on, objectively quantified costs and,effcts of 
thc types found incost-effectiveness and:'benef it/cost. analysis.~I 

-To help clarify these distinctions fu'rther, researchers engage in benefit/cost, cost--o 
effectiveness, and least-cost analyses but decisionmakers (especially administrators and 
politicians but inc~ludin~g individual pairents and students) always engage, incost-utility 
anlss 'Rarely can the "objective" forms of efficiency analysis be sufficu..nly,
 

.,cornprehensive that one would base edu&ationial decisions solely on the,.rntio or

Scoefficients they'generate. It is the~ responsibility of decisionmakcr pblie~rpihe~

binomdof the quantitative fidns u hto beifre idnsbt th final, decisionsamsalyswl 
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come down toia question of applying their own alues and e6xperiences iint rpreting.
the-avilabledt 

CWhen researchiers bewvail the indifference shown toward their resultS by aparently,
uniinforij-ed:'dci'sionzakers, the resarhers: sornetimes. have justification: ini
organizitions~that have ahsor'oi aen m~~biir~au~id~ aitOryo naccre incmplete, .and-untIc l dataaduecain kulthre persoiialculpality, and a'highly pltc&pbic sco ay

decsioiakrs avenot been enicouraged, to acquire the'skills that would allow them to 
~u lze educa'tionrial~policy data purposefully.' More ofte"n, however,~ threserheiireY 
failig toareciate the. more com~plxuility determinants of choice fac edby' the~ 

, eduicational decisionmakcrs, Even 'if the dcisiorinakers accept the anialysts' data, they
te"data for themsrelve's n-terms of th are social o oiia 

systenms within which~they op~erate and Iheiiov'Npaues T 

For x anpe a om nning,,in t c Jstidecade has been that most developing. 
naios a eltieo'ver-investnit ini higher ecainwda "'under-invcthiiav 

lower~~~ ~~~l~~ y deal with th inefficiency--rnisinvestmeint-7-at all~uhidnglee 
ll),. Resachers often express dismnay that such, findingsdo no suiministr!,tJvc

~(i.reforms an ~lokto freore rmhge education , oohrh'in eoresubsectors Thie rocfhigher, education, lhowever, is'suchla~l u~~ttsnp 
reform based on these narrowvly-defined effi lency iiidicator~. '-Rather ,because higher

duaonserves multiple roles in addition to promoting -national -economic 
development(eg, a national~or regionalI statusymnbol, a service institution forthecelite;- and -an escape valve for' the -pressu'resrOf uncm~loymct from' an excessiviely 
expanded secondary education sector), the natrrow definitio'n 'of most high-,r education~ 
efficiency. indicators allow them only limited applicability to the decision process. -The 
deciiofniiakrs' do ntecsaiignore the results of the efficiency researchers; dic'y-
'may, how'Aever, assign the. resu~lts less weight than the researcher wouild.'i 

Convergence between research results and decisionmakers' premises can only occur
through the~increased idctruse ufmlil f,eficeny.Asnoted i the 
introduction~to the economic concepts related to efficiecy4,h dfinition of efficien1cy
ia function of the dcfinitioci of educational goals, --the 'desired outputs and outcomes.' 

~Since it is possible for a ingleind'iviua (stakhldr)to have multiple goals -'azndW 
~since almost all educational activities have muliuple stakeholders, the use-of singletr
dimensions of effectiveness based upon a narrow definition of cognitive achievement. or 
financial success isdramatically inappropriate.~-

Given the serious mnethodologica lmtions faced b-all educational analysts and~ 
~j~the special problems of applying economnic concepts -to such a complex activity as 

jeducation, the solution will riot~e fon onyi mrvdtcncldvcsfr
measuremenit or even by more cxpensiv'e analyses.-0bjcctive data can be improved but 
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even the best objective data will not eliminate die need for subjective judglmCnts by 
decisionmakers. In the final instance, all educational decisions--fron the individual 
student-teacher interaction to tile formulation of national policy- are cost-utility 
decisions. 

The researchers' responsibility is to widen the efficiency dciniLion lo include more 
outputs and outComes and to iipr, c the accuracy, breadth, and timeliness with which 
this Lata is provided. The most dramatic example of what happens when researchers fail 
to do this is the sad histcry of educational inuovation projects. Whether the innovation 
is educational radio or ,elcvision, programmed teaching or instructional materials, or 
any other atz.empt to affect traditional classroom practice, the imyopic focus of the 
researchers on achievement results alone has been alrimary reason whyli disseiination 
of these inn,)vati ons has been so rare and so slow. Achievement results are ilmportllnt, 
but so are costs, so are administrative changes, so are parent, teacher, and pull)c 
atiitudes. The undinmensional definition of cducational effects has led dle educational 
innovations to be experimental successes (by their own narrow definitions) but 
dissemination failures. 

In some cases these failures arc good things; administrators or others may have 

recognized what die researchers did not: die innovative system would riot have operated 
efficiently outside the "greenhouses" of [ie controlled innovative classrooms and 
schools. Unfortunately, many of the "failed" innovations would have been of 
substantial benefit to many children and, eventualily, to the larger society. In these 
cases, die failure of the researchers becomes a failure for the educational systemi and for 
the society. 

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

If the above discourse sounds uncomfortably 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 illhealth and 11gi icilturc 
dissemin;tation activities has not yet bLen utiliied cffcctivCly by Cducation':,lists. Social

subjeCtnairketing has two iain initial lIrctions: to ide:ntify tire wants and Ine.eds o tile 

pop)ulation and to prolote ncw%or altered dclhniions of individual wants. Applied to 

efficiency analysis, the first utnction is fulfilled by ideiitifyiig the outputs and 

outcoies the various stakeholders to education beliCve are important. The second 

functioll is more proactivc' in that Oie atteimpts to inl(educc new outptL/otitcolie goals 
or to alter existing ones. 

For ex'rmi[ple, paltnn.s nray de.'siCe cTOnmic sLuCcsS for their child butllot understand 

why Iratheillatics skills are a rCLvant indicator; the researcher UIm social marketer for 

efficiency analyis can atteimIpt to shio' prents hotw, ccrtain cdicational skills can 
PlOniioc tile aready have (thu< altering the parentst talndi, ofgoal the parcerus unicr. 

elffccivciicss or Cfticniricy :iiaiysis biscd on imatttlinialtcs achieveircieil) In arioither 
cas, lteacher:; idithmiistrat y rot 'c'c cOsl 'ontt1trlittierrt as alnissu. relevant foror lrs 
themn. By collvircmmtc thcni Of the altrihirtivC use's Of timC and res.ources in the 

classroon an.(dof thc dire ctnsCquciics thit v ill follow frote lielCXhauStioii of national 

fiscal capacity, a new stanrdai J oftIc e'icc'it c )porai tig cI' tiNidcrationIs IIay be 

acci ted by tlt'sc siakcfl drs. 

The diScurssii 1elficiniv indicators cripthts the review of tile ,plicalioi Of 

tIe cOrioninic concepts fprodictiir: and ulilit\ to education . BfCor-C proxcding to tire 
sirniriary discussion aid tih presCnttion tl rccoriiicridatiotns for research andi policy, 
the next section vill prcs-eit a diScitssiorl of teirole i) Ctficicncy analysis irr tire 
creation and iraiitenaince of educational iIali. iet irfhrmiatiori systlrs. This 

discussil is includCd hCI bCcause of" the iipoitancc of iistitutionalizing efficiency 
analysis vitllir tie normal w,)rkings Of thle eucation svsterri. iate, efliciency 

analysis has been air ai.Lc occurrcnCC in the niniarartctieCit Of ctIcational instituItiols 

and systcils: since the nlaJor ipact of Cficiency aniu siysscal bcs t be realizcd rui tle 
cuInulative iripiact of its rC'irreCit lise, tie lrt lshMaation is uric that, if nmiintairied, 
will continue to linit the value Of efficiency analySis aind rctaid [the eflriinrcy of 
C(fiicatinal ojcvralltni. 
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CIIAP'ITER SIX
 

EFFICIENCY ANALYSIS AND EDUCATIONAL MANAGEMENT
 
INFORMATION SYSTEMS*
 

Tile relationship of efficiency analysis to the creation and use of al educational 
management information system (ENIIS) often has been misunderstood. Efficiency 
analysis is not a means oflui the EMIS, it should be the means of dgs ijnin the 
EMIS. Efficiency amalysis does 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 especially imporlant in that the present EMIS operations in most 
developing nations suggest that tradition and ease ol collection often are primary criteria 
used in the identificatlion of data IMcollect ion 

Why should efficiency, rather than quality oIequity, I'ethe organizing priut;pie for 
an EMIS system? Quite siMnily the efficiency concept incorporates the most inclusive 
set of criteria one could have for assessmIent or evalunation of an educational system or 
of its com ponents. The efficiency concept is inclusive of concerns for quality or 
equity, whether these latter concepts are defined in terms of inputs, processes, oUtltS, 
or outcomes. In addition, by giving equal place in the analysis to both costs and 
effects, the efficiency concept is lole responsive to economic realities nd more 
responsible in terms of recognizing the legitimacy of other social and individual uses of 
resources. Finally, as was suggested in the efliclency chapter, there is a direct link 
between undersutanding hW to use efficiency data and conceptualizing die design of an 
EMIS in terms of multiple indicators and multiple stakeholders. 

Because management information systems (1I\IS) have been deveihped primarily by 
non-economists, there has not been the emphasis on a central organizing principle for 
tile systems that one might have expect,'d given that MIS originated in the systems 
analysis wor!, of Simon ( 1977). Sinmon's basic stu'cture of systems analysis parallels 
that of efficiency analysis in that one begins with problem definition and proceeds 
through establishment of criteria to the proposal and evaluation of alternative solutions 
to the selection of an "optimal" choice. 'Fills is exactly die ecr;nomic model of choice 

The discussion presented in this section has benefited from ie rciew of the 
EMIS-related literature in the ILES Project's Issues ind (Opportunities for 
Energizing Educational Systems (1987). Some of the current presentation is 
directly traceable 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 classikal is well as neo
classical economic literature. Efficiency analysis is, in fact, an application of systems
analysis where one seeks to oplimize the interaction of cmot s and efit'cis within 
constraints on available resources JllduLu.m ir Imuai lrjl. 

Information as a scarce resource and as a tesource s'ubject to cost-effectiveness 
conside ration s has been a inaj or contribution of the wIork of S'imlin and of, his followers 
in the NiIS and MIS fieIlds. IP'arailcling ibc developments in in fornation system
concepts in Ilhe last thirty years has been an even more dramatic development in the 
eqlipnent (b:ardwale) by which infornmtion can be processed. Krocber and Watson 
(1984) note the d.tig.rs ilhercent in the fascination of planners with the high
technology haidwarc of'NIs (as opposed to the poor quality of data sources and 
decision-cri!.rii which have not ket pacC with theIl'devclofenis ill NIlS cquipnleni.).
In stressing _.Kj tIal. lt iifoniai! \-ather ttnes,i Yastet than how it (foes it, 
NIIs rfoimncr are: attempting to rebalaucc theiuoriiatioi field iii line with concerns
 
expressed ficic a[boiut efficiency dlaa anid teirlUse.
 

T.le Slinin lt.'eOhiS utcr: icir 
has led to a CotlIm)no corlf itmon thaL Nlls is atcomlllter Systen. hi lact, NiIS have 
existed ever siuce the first systenlatic collcttion of data and such systCatiC collection 
can be traced 

devehloptellt of coll ';uind lcightlencd sophisticatioll) 

to the earliest records of' civilization. The imiprovement of NIIS requires 
two major changces: ( I ) the ability to i(fenitify data ,eeds of users and cost-Cftective 
means for the ollection of this (flt at a level Of accCptabflC quality, and (2) more timely 
al1d (IcIaled Prcsentati nofIdata in a fi)rii readily interpre table by the users. Compiu ters 
have helped in the first Iii'allice by facilitating certain forms of collection and, more 
importantly, by rcduiruc some forms ot transcription anrd aggregation errors common
 
to pre-coniputer systems. In 
 the second instance, coMpuLters have certminily reduced 
processing time for large dat:a sets anid have allowed much greater letaill in tile 
presentation o. results. 

Given the signifi'ant contribution of compuiliers, there are still two important steps
left if a sophisticated anid rc.poniv,,, S or IMIS ;ai'nm,m ,' Uhal i. I 
the fortaulaioi~ of better criter a for data collection and articulation and (2) better 
training for data users can usc of,othey make the data thal will become available in 
greater quantity and dotil. Ihese sleps cannt .Lhicved through a furthler emphasis 
on hardware develpment. Both require a new emphasis in terms of th Inelholological 
approacm taken to the role of information in d,cisiomilakling. Again, the conclusion of 
this report is that efficiency analysis and its :InsUmClld body of concepts provide tile 
best organizing principles lxth for the establishment of data criteria and the training of 
data users. 
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I. DATA CRITERIA 

The critical task in designing in -MIS is 1ie deflition of inlt)rnlitloil uiecds. This 
can be done inL('nc ot thre,. main walys. First, iniornlatiol, can be cofllec,:td cca.se it 
has "alwa,.s" icn collcct:d aid/or b)ecatse Itis r lati velV ralsy to coli.cCI (the CIIIphalsis 
on enrollment dat:i VersLS achici clidaalli' r,,j)LIaiillihc iil Lsa,,! . Srco0nd, ,11e can 
conduct a "'lti-necd" analysis of'ujai'r dcci.,ionmiakcrs in %,hich onL asks them to 
artinlalte the I'y)eS 0f infornillmi they require and to assiun prioriirc, among [lie 
intormaion types. Thid, Onc cII ili;)SC OI tlw S i .1:,i .t ll'iL1 of cmi based oil 
thory and expricace hut ic!aicd inor, to \hot the NilS protrssin l hoec; is needed 
rather than ,,halt the cnd-ns r or dc:isionnikrr tcc, is niik. TI'lipoposd lso of 
efficiency nialvsis ,!all o l i/ililg llnciplc Ili: l .%w11Illii1% olvt the' iniiceration 
fboth ti.Sec'Coldl ind thild of i ldeillvm dli .. , 

Th e 1 l-lit' , i tCLIII l .tcilllca Iof ;iIc' iich il i iM ,iI t t JLhl; cills. Oie
 
xanlm ie i,that the' dc §it iliiil.kriiN nIV .to1 a C to Cxp lain ii aOllLitc dria the
be 
type of iiltii oilii thQ laif,.. OCiliilitlli.; kLiidIVl~iilio c:\irc'.s ci"r 
CJCCi Jitlllll l 11il0 - r, 11cli ~ Ih1ci, dlo IIn imt ' I ill;ik~~c;r i ttiC.c - '' 


siglnificant )rot',wtioii (d Ihiir ,lcLLILi,,. 

M,,aithics id lutl el(hiNI )')7dCr.,Lib' lh ' ;ible irtislii li ihl 1in.i, I) 
e-,ncountered by inlorm:ition spcciLlists %ht) iiiLf'rviW ilIL'll in ;ttll;'iiplo clo.icrs 1i1 
decisioriaking details: "Frn>lrlcd MIS.-ieiir, Ilj'i , ~iiIlasi ii,.rs nt 
adcquiately tindc.standing their woil,, while tlilrlia. iliilli, ,,iliv irgu' thaLt the 
designer is niot abL. to coLiprelii thicr oIe;lni,,tiin. Tie tri-ioii between 
information designe'!rs and lies ill tt ilt the dtfIiilI, It6 ,inipSliMtheusers d1iW 01Ck 
decision prcess into its ohjecive Lnl I ra c I.oc 11kr. crilotilL ill0friLi.,ttc a 

lit li l lt :,more comple.x cnviroliliilt ,lirr' illkI)li iot'i t l!Lur crl l ho k'lv iiiL;iOLil 

structures and bureaucratic practiccs nilidh\ rlou!d\ i i I\ie lldi :Ip il il ndLcri 55,,r 
u112cil Iliiwic tvml i<Ils iilld CIt10,1".[,un ccln dlccli. cc"i,,i0i; 

This situation I),Lrallcls thti dlisCL ,,Cd cirliwr !ctseo. Ill ' usc o objrctivcs e dlii to, 

establish a frauic,, ork o thic Jct,LiiJ1ctivCCI' ;t-utiI ityjlildl ii.;S o' ciionaiuLkcrs. The 
protblem for nmny inftiirLition uscrs is their iclar lhiL iiiore. :ind btcr tibjectivc dttLi Will 
make it increasinugly dilticlt to r,)tioilite' (i'l the nin-ci-rjoraliivc scnsc) tiwir 
ineviutbly subjective decisions. The probliei is .leer'iv.ited by thosc iriloriliitiOn 
designers whose hub.ris extends to the pinti tlhaLt they resCl--Liiid atilcnlt to prevcnt-
any intervention of subjectivity in their inloritilltn s\ tlCni. Snch individLildS seek to 
establish mechaiiistic procc<scs, bIm;cd on qualntitl1tivc d.ti. and lixed. ilijcctivc critcria: 
while SOli tcchillical and engincering applications oh MIS iay .iistuif' Such all 
approach. it I:; totally inappropriate tlr a S;ocial activity snch Iseducaian. hi Iict, Ihc 
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provide3s~l ter11ati ve-,leci in criteria fr -in-u d-With die ideria'bijil5eto_dar 

liffcrent forms of quanti fication and tievelsofobjati ve, versus -subjcu evaIiutlin, and 
even, suggests die types of training needed by data uisers. No other conceptual approach
iso comprehensive in the applicability of its parts to educational, information andit 

~manage'ment as isdhe efficiency concept. 'And because itmay be divided into cost and 
effects and these twoconcepts are further divisible,,into subjective and objective values,~ 

~ andthe objccUve, values can be moncrnry or nonmonctary, one is presented with a w ide 
range of data spcificationls that may be selected depending on the needs of the users. 

11. TRAINING CRITERIA 

The training of data and information users has been a challenge~faccd by. all those 
Swho desire to improve organizational or,system effectiveness butit has posed special<
problems in the~educatdoln and humian resource sectors becau.se of the quanitity of 
managerial or dinistrtiv.e p.rsonnel, the complexity of the choices they face, and~ the 
frequenit inappropriateness of the educationalists' past traininig. The last is aproblem7
whether administrators are former teachers without training or professional mnagers

7~without classroom or-school administrative experience, The need for management
training is the most commonly cited administrative problem ineducation; in part this'> 
isbecause most educational systems promote managers from witliii the teaching cadre. 

trThe quest-ion with which efl iciency analysis can help is: What form of managemient 
adminiistrators in the use of cost and effectiveness information? From tlhe earlirj
discussions presented here, four general categories of training appear necessary for the"

9' effecfive edticauonal manager: 
1. 	 specific skill training; 

~2. training inthe conceptual framnework of efficicncy analysis,

3.training in~ logi& and data-based aruet n
 

4. 	 training in the application of skills, concepts, and logic to the requirements o 
their jobs. ''~ 

Snr'eLcae giiltinnifor managers has' been dominated in recent years by the~ 
attention paid to computer training. Too often, the focus has been on training the ~" 
manager to operate a computer rather than on ho110w to Iuse it as part of' the 
information/decision system.it miay soon be common in the developing world as itK 
is increasingly in developed nations -- for managers to operate their own cxoniputcr1
terminals. However, for thle present, the priority need is to develop high-level ~
 
computer skilli mn dt'echinicians who can provide better data processing ford,


79 managers. Obviously, basic coptr nweg isvaluable for 'managers, First. they,

need to know whtCdata is available an. wa th0aatcncasbuefte
 

'A 	 Snd hat he atatechicinsby use th 
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compumtercan doitthodalSeond" smanage l
 
compiers is basedupon their concern about sub6dinat rsonnel'io:have skil
 
they, the bureaucratic superiors, do not possess.Basiccomputer'uraining can both allay

thes~etechnicaloorphnaononl.conccrn's Kan~dassure ore effective cooordiriatioi' between i gein and
 

Apossibly more mundane but potentially more important set of~skills'ta should j
be improved by management training are the skills of assimzluting the infomation in
 
data sum~imaries and reports. All educational manage~rs'have experience in4this area btt
 

th~otenhav nothadtheproper training inhow tosttidy a data summijary as a means
obfgenerating further data questions and alternative policy r~mnatos Simiilarly,
technical reports may be impsil fo h manager to evauate~ with the result that>' 

4n 

either, the ,technicians' coniclusions. an~drecommenidations mauy be accepted iwithout.,
 
proper. uestionig'6f the asupin or statistical and pcrsonail biases or the rpr'

potentially~ useful views will be ignore~d because of tho 
 repgr'-iarltsto

coprenhend them.
 
T'oPTpcmit managers tprocessh
to information in data summaries and reports 

jrequires the three further forms of training listed above. First,,the managers must be 
traine'd, n the conceptual framnework of the efficiency analysis. This includes 

ded tgeneral fiimework and definitions and also'theability to comprehend 4 

why the efficiency analysis is compreh -and central to management

adecisionmaking. Managers also need to become familiar with why and how'efficiency
un ersan tnohtc tcrin10
Sanalysis was developed and the specific value and limitations of its apolicationi to

education. Thisytaining in the conceptual framework of efficiency analysis should
 
consist"of four parts: (1)establishment of basic terminology with clear definitions; (2)

relating efficiency concepts to the basic terminology (3) indication of the specific


~app~lication of educational mesrsa efficiency ndicators; and (4)discussion of they
staisiclcocetulandaiinanciillliiai of efficiency analysis inthe practice of;~, 4 

actuial4-educationail management activities,'', '-'" 

Onefamiliarity -with the conceptual framework has been achiev~ed, eduiiational 
~managers need to receive traini j!inloiicanddati-based argument. To some this mauy, i 

.seeman unrealistic and unworkable requirement, others may feei itls unnecessary or
 
nappropria te because it involves imposition of an arbitrarily selected form of

in.telleetual1 approach on'the behavior of the trines. Training inlogic and data bascd 

:'argument is difficult Ibut not impossible. Many lprogra Is4of study- ma .thematics ' atti~stics physical Science, 'economics' impose a preferred form' of logic on students.-'
Wliethe6rfdescribed as theC s6iendfic method, formal logic, or rationalj behavior, these~~ 
approaches to reasoning all place a pre -mium on qusinn~fd Ltsigo j
alte ;ativhe' relationship, ofr pr'rcuisektoconchsisonsp and the ,consistccof 

findings, ~,- 44 -
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Recently, a joint program of the'USAID financed lEES poeit the VWrld Bank's 
Edticat-ion anid Training Divisioni, and' the University of Lome Was begun with' the 
explicit purpose of improving the skills of educational planners in the analyses of data 

~Jsummaries and reports and the gcne'raion of tentative policy recommendations, <The 

experience of this aitivity to date suggests that the goal of developing improved 
. 

reIcasonlng skills is attainable but that intensive initial training needs t be 
sfupplemented by continuig on-the-job reinforcement. 

Wh~at this project activity has shown, and what experienced educational advisors can 
~tattest, is that die present skills of educational managers and analysts are underutilized 

not just bcause of specific skill shortages in technical areas but because of a lack of 
'~training and experience indata-based argument. The high intellectual skills possessed 7 

by, many of these managers adds to their frustration as they recognize that more can be 
done to'convert. data~izito inforniation and to transformn educational information into, a 
basis for the reform. of educational policies and practices. Objective, n data-based 
argument is not arbitrarily judged to be a superior means, of analysis to anecdotal
personal, and subjective argument. It is deemed, however, to be a prerequisite to the 
application of the manager's or other decisionmaker's personal and subjective views.~ 
Without objectivity, data, and logic, no complete and open discussion of present
conditions and future alternatives can occur.. 

No system of applying logic or intuition can guairantee that "truth'r will be 
discovered; however, the approach posed here maximizes the probability of a "correct" 

S 	 decision by increasing the basis for discussion and democratizing the access d01 

participants to the discussion. The use of data and logic is not a substitute for the
 
experience of managers hut is a necessary complenient in the effort to make eduicational
 
decisionmaking more effective.
 

Finally, educational managers must receive training~ in~the appication of
 
skills~concepts. and logiic to the rcuuiremcnts of their iobs. This training takes place
 
best on-the-job and can consist of oii-going counterpart relationships or of recurrent
 

~.reviews of, decisionmaking. In either case the objective of the traiinis to stress
 
alterrnatives and justif ication. IWhat are thle alternative sources of data used, why were
 

Ssome ~selected and others not selected, and why was die data interpreted in the way,'it
 
was? 'Me discussion of these points increases the managers' sensitivity to the existence~ 

~j~,of alternative~sour~ces, procedures,. and :conclusions through jde'manding that the 
mniagers be able to justify their decisions., 

Managers ~who realize that their decisions must be justified will be more. careful and 
delilberate inImaking decisions 'The training process must Iguard against excessive 

4 delays.,cauised by Iconcern that decisions will be criticized during review.. Two"Ipointis 
mnust be established within the organi1zation in this regard, First, a dudisiorimust be 
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-T judged in-teris Uth~tiic' frame'M6%eW f6l thf-rd i Iii A~' ~ eiin 

pefeabe 	 rihtoftn.wil 	b o oc ,,fiih's he decision'but is deriv~ed too late to be 

~Iimpl eted S6Pecoind, the organization neds't iitprson~alccountabilit for thieeffects oecisos 'Except in,cases, of direct: cuIpaiility" because',of individualcaelessness orlc of effort,ih decisions' made should be' seen as a product of the
decisio'n system and therefore a'reTos the 9'gnzto0idi~ ut o ti 

~Given 	 the current nature of decision 'practices: in most countries, the latter 
fromreen ly realized. The use of iniidual scapegoats to deflectwl.nthel 

criticismafo h organizational unit (or fromK2,the govrnment) remains a~ 
bueuraial an oiial popular tehiu in'both 	devel oping and developed ~ nations. 

However, to the'extent that data and logic allow past decisions to'be justified and 
t decision procs, to be democratized, it will be more'difficult to assigni fault for bad 

2results to a single individual or unit. This process of failiitaiting decisionmnakinis'2 
' 

itself facilit~ated if senior administrators and, inthe case f~govcriient, politicians also 
have been exposed' to the benefits of Using data and logic intheL .vy rpoe ee 

222,2 2Finally, as with 	all education, training of inanagers is not ai finit'e but airecurrent (if"
'2not con~stant). activity. The information system must be desige so 'ha increased2' 

2 

e training allows the managers to alter their information demands and so that chainges in 
~ daa rinforation can encourage~ newk forms of traing 

2

aailbilty technology 

Information uait ad dcision-making; quality should be allowed to improve 


22concomitantly; an imbalance between dip, two will result ina negbton of the quality Of 
" 

2' 

1111I.	CONSTRAINTS ON AND FAIIAOSOF
EFFICIENCY ANALYSIS USE IN EMIIS DEVELOPMENT
 

22To understand tho.,policy relevance of efficiency analysis it is ncessary2 first'to§"' 
Linderstand the role' that 'efficiency 'analysis can' play ini the EMlS operations, of an
 
educatlional instituiltion 'or s~ystem. 'Four alternative situations may occur from h


~clollection 'and assimi'lation of eduicational data within an efficiency fraicwork. First,2

the analysis may be used to evailuate existing policies and practices and to develop new
 
ones. Second, itmay be used to support policies and practices that already have been 22 

determined bureauc~ratically or politically:,' Inthis second instaince, efficienc'y'analysis, 
B2~Luse would not affect educational activities immediately or directly. When results 4'" 
>reinforedwhat tesenior decisionmakers wished to do anyway, the results would be 
Sused. Insuch cases, all daita and analyses are valuied not in terms of their ability to 
' inform new decisions butin terms of th'eir ability tojustify existing ones, 2 

'2 q' 
22 
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~Tliird, '6fficiey anl 'sand-data may have no effect theleel fo~icy or 
Spractice other jhan to be added to the educational data base In this situation senior 
d7Uiecisionmakers are unconcerned with the data results'whthcr th2 resulua forable 
br not., Ho'wever, the dataad analyses suitl have the potential 
perccptions at the technical and loe diitaielevels of the inttdno ytm 
o 	 to affect individuals ' 

ForhIh dat adanalyesmay be ignored at both thie decionmaker and tcchniclan 
levels.This situation often will lead to the discontiinuance of efficiey analysis and of 
the supportivedaa collection and assimilation functions. Ho the mev'rfertia of some 
EMIS strucures issuch that it isnot impossible that efficiency data, likeuchl current 
eduiaon daa' will continue to b~e collected (and even rcported) without any evidece of 
its being applied to any purposeful outcome. 

~A~ The question of which of these four situations will occur in a given country or 
educatonal institution is a function of the relative strength of die constraints on, versus >:

flefclttr of, efficiency analysis within the EMIS. Ultimately, all dat~a and:.,+iainoimsaonsuuseh (relevance~to : : ilnftfaio s will be determined by the characteistics of suitaibility rlvnet 
e isues) understandabiity (the capacity of decisionmakers to comprehend the iFV 

datai and information), accuracy (the degree to which the dati and informat-ion correspond 
to other indicators of reality, internal consistency; and past predictive vlue), and 41 
U (thie temporal coriespondenco. of availability 'wt orefcecAM'cliness 	 nid. 
analysis results, four main constraints and four main facilitators have been identified
 
that will affect the pervcepdoinsof these characterisfics by dciionnakrs.F
 

A Cnstraints. 

The first and most serious conscraint on the use of efficiency analysis within an 
EMIS isthe lack of understainding by decisionmakcrs of the ternms. concepts. and 
decision criteria used in such analysis. Although based on logical decisionmg.king
 
models, efficlencyanalysis appears intimidating to those unfamiliar with its specialized
 
temnooy Onythog decisionmaker training, of the types described above, can
 
4ius constraint be overcome, Obviously, to achievethe desired partciation in training
 
one will have to overcome reluctance on the part of decisionmaktrs to engage',in such 
 1) 

F	taining. The high opportunity costs 'of their time and their own initial in~ability to
 
value the possible benefits will discourage the willingness of some individuals to
 
participate in such training F
 

To overcome this second-order constraint will involve a niarketig effort on the part 
of the agencies or organizations that desire such training This marketng cffort will be 
supportediby some of-the facilitators tobe, discussed later. However, indeveloping 

~4:nations, national planning units and donor agencies can combine, efforts to encourageF 
,greater receptiveness to the training opportunity, the, first to produce the demand on4 

~EMIS operations to use efficiency analysis and thc second to provide scarce esources ~ 

F- -~43F F 



Ihapter 

and -rainigopru tic- i ea -tIi iiI y--6f-eciszoi fnmak r-s-t6understa nd 
Kefficiency an~alysis will hancc greatly.ithe probabilit of is incoqporatio ihin th 
'EMIS and'its u~se in'dte'inining future P6o!Pcies and prctces A 

Theodn~jr'nsa y withininWEMS is the co~Lt
datai collection and as~imilation.,, ' hose dfciency'measures thatfi''n upon'~

~qua~litative or observational tcchique i ble especially hard toJustify for Systems
With a shortage, of data system resources. The solution is thait each, EMIS must be i 

, 

wii'a ~reic(of measures emphasizng those cost and effe~ctiveniesindicators' that are~
afodbcwithin its budget.. The initial enphasisshould be on the casilIy qutantifiable

anid im dike versus the quiatiive ,and distant,. Bt itshould bereonized that this 
system, is a foundation for the EMIS, not the capsonc',As soon as possible, a sct of " 
rec~urrent, observational studies odf spcificproblem areas'should be iitiated as a parallel
activity to the basic educational census j ~K''j' 

""'~~The core EMIS informaition can be supplementedI further by special studies of cost 
aeffects ofyrogranis thait req'uire imme~diate attention but do not require or justify'

rient study.' Project analyses would be an exemlr caeo uhsuis 

In every- case, a~ cost-utiiity analysis miusL undueriie each deiio o ad itior, 
dcletciaformi of data 'or analysis withhin' the EMIS. 'Thi' admlinistative head hf~rthile 
E141 , supported by an advisory committee consisting of information tchnicians and 

Seducational decisionmakers, ultimately' must be dlielocus 'orresponsibility for this cost-

Sutility, analysis. Such'analyssalso can'be the' basis for requests for additional fundin

of the EMIS .'-' 'L 2K' 

The. third constraint on the use,of efficiency analyis within an EMIS iste cne
 
Sovcrit a~ihlity, accu.r acy. andI( timeliness of efficienicy,information. As the'discuission.
 

Son~ cost and effectiveness measures illust~rated indetail, the miore'suitable'the efficiency'
mecasure, the more problems itmay pose interms of accuracy or timeliness. -The closr' 

''acost or efetvencss measure approaches a conceptual' ideal the mo6re 'difficult it may
be, too pejrionalize an'd to measure -accuratly'and die mnore time its cIollection a dy.

rassiilion arj likely to requlire. The result oft.'Lli i6dton,'is lo reduce the ability of' 
Sefficiency analysts to justify their results, to, other educaition~alists. 

3~~ 

,4 

Once again there is no facile solution. The analyst must: balance the utility of-a'-
m~&sdjhisiicated and precise~ measu're ofcostor effectivenessagainst die, disadvantagess

in terms of (1).fiiaiii4- pcnditur'sonl collectioni,' vali2dation pr6cesin'g ',and

interpretation and (2) time delaiy, from~ the' request for in~formion6&junmtil 'it is availa~ble,
 
Efficiency analysis isunique in-this regard, Itnot onypoie asfrogan izing


anENIiS by 'specifying types of data, that ideally should be selected, italso provides.
 

4 
'4~ 
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~criteria for'devolvinig from th-.de'l hati ur~tcgvena"MSogiztn'
 
hraphy,sical (eqtiipmeni and facilities), and financial resources.
 

SThe~ final, major constraint on efficiencyaalysis is be concern ove rclsfbt 
Koforgannization]l Dower. Thisis a special caise of the general dataphecnomenon.thatas-' 

data'increase;- those who control and/or uhdestan d the data ganifunc.This can'.be 
-manifested in terms of both'a'horizontral arid vertical restructuring, of p9wer.--~

>Horizontally, a director of educational statistics may increase his or her influence at the -
-~expense of directors of other 7line" dlivisions within an organization (the latter would b 

'~the heads of such units as'primary education, teacher training, and vocaional/techinic'al' 
programs). If the other directors do niot have the 'Skill to assess data and to summarize~i
K 1Aninepe daa orts, these officials will have a less effective impact on the

~decision process within their organization . 

The result maybe that the interest of the units headed by these directors will be less 
-K.~well represented. Ini theshort run this could lead to greater dependence on those' 
>quantitative measures that are dhe common products of statistical units, inthe long run 
Krthe effects will be 't unidervalue all experiential and qualitative insight and to elevate 
thhcad.of the data uniit to aposition of "first among equals"-if not to a deJs lo 

~ superiority over the othier directors, 

Vertical realignments of power can be caused to the extent that data-and especiall 
~'2data generatcdby fficienicy analysis--is understoodlby 1iio adminiistrators but less 

w The snior officials, it' they areiiot able to ignore~~ell understood b their, uperiors.

such dtama become9 increasinglecrtif theire
to~~~piiI teernta iaf no ovrtly dpndent ontei 

to daa 
recommendatio'ns.'This process of dependence may be gradual bt w~ill culminate inthe\' 
ciaino a technocatic level Nwithin the organization that ha aun influence on the finral 
decisionsrthat far exceeds that indicaited bthplcmnofhetechniocrats within th 
organiiational chart. 

subrdiateexlai th nd analyses and fo~r- guiidance' in extracting 

B. Facilitators- - .- '' 

- - To offset the influences of these constraints, four specific facilitators of increased44 
use~Jof efrcieney analysis have been identified. -The first, and least subtle, is the0 solrf<
 

21111ntrest of the units who'colfect and assimilate data: The-vested interest of-such units'
 
i s to inlcrease-thedemndfor andiseof their p~roduction, These units, and their 

role' for ll data intheeducaitional unittsjo ms-i's decisionmakingpoess- There
isIno-~Soiger indicator'oi bad management th~an a statistics unit that passively awaLs < 

reuet for data ruggesions of ne types of data, that may be genera te'd, While onei
aprpitl a ona1be suispti~io,s of eccessive self-promiotioniIal the ptrtof data

-~~~~~~~~~~ - . 
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UnO,-Oxcessye passivitis leoe vengreatr concem ti he -ideal siuation sa 
data'i nthat'pes 'to. xpand its ieine Icby imprving the 1chanctcrstics(applicabliy, understaidab.it accuracy, ad imen[ iin 
information itproduces while showingiiappropriate responsibiit) in terms of It6 costs. 

Wior geeicf16o wdi s of eff iciency
~A~ore fcihito ducationial organizations ofuCSgeeri 'eh~ 

5hanalysis is th desire.formni rs to hlye J.M J o dvsonlze th decisionmakinc! 
p .Aswas explainced earlier bureaucratic systems have evolved paaeerns of 

ifidivl~idiml'sponsibility for bad decisias ameans oprotecting the credibility f the
 
overall bureaticracy. Fowev the individual decisionmakers can attempt to protect
 

24theiselves only by presenting evidence that they tasecd their diecisions on 
 cetdaa
ind decision criteria. Thus, -the' increased avaiability of daa fac l iitahidepersonalization ofeulpability. 

T.e third facilitator isrelated to the above iniht it is :harcterizedtby the tendencyof decisionmakers to promnote creation ofa o1 r dna -bis,,for de~cisions. The
 
adyt ge for ,uch a comimon data base is that it faciliitcs more generalparticipation


>'in dlecisions14while focuinii the icsin on data interpredaiioni Riither than, having

~fiv6 diffeen op~ininson the probable nmberof stdnso fd1.,rd fby l
 

girls, the debat cain concentrateon die meaing for policyiad practkc"6f thc' rd
accep 
on enrollments and gender proportons atures 

sFinally,an onimport ipetus toward efficiency analysis specifically and better daitagen~ierally5 is the needl for th EMIS'to atin or matainr 5paritywijth oliher informtion"
~~Ys~m.SThis necd can be formalizcd b g imhitlsirhe ',sewhere di gen y ' 

planning ssdatarespon rnational irmnts forall administratve units in~ ;;g6'crmnn Ilbut etquallAlcrntivly~tneDresurmavbe less-form powerful if the
 
e<
~ducation unit or ministry finds itsclfal. a disadvanrtage in polircy or finanice debates 

2 because of the lick ofp ruasive efticien~dt oprbej~ta:psesdbsystc. s: y goenet.a C
compeingunits or miistres. The intenaionalagendicso h 
had a roe in'ihe 'past in promot-ing staindardizddata collecion. uc agiienies~increased the relovance of these standard sytm by5,,,temaond h
efficiency, rinciples, the systems could be dis(Iinated'wiilely withr a-gignfcant'; 

~ posiflve effect on individual national daIta operations.* ~ " 

5 - Sj
he potential~ 
5 ,* 

such reorganiztionrwas reflected by the degre of interest in lierecent OECD coniference on educational indicators (Washington D.C., November 'ss
3.6,~1987), 'The range of' views presented arc suggestedl by the papers presented bythe US Depar~tment of Education, CE Finn, Jr.,,TN Postlethwaite, A. Purvis,
z"~ad K. Eide. 5 
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The net effect of die aforeriniined constrains and facilitators of efficency anal) 'is
 
itIi , -n atstractur 


uni&within a single nation,, Howeerthoverall Ltendl he
ileamscnible: 
6dctoiial data base is incre-asing inquantiLy.,and qualityan so areie inrra n 

<processing systems. The ultimate.consirairit and facilittor is the, aueo ua 
u, a I 'toormt16

capacities: tc capacity of the information tehiin oimprove the f6(I0u
 
chaactrisicsoftheir-dat and jsafordability and the. capiityo~6dc&ionrakrsto
 
usediedat
efecivey.Ultimately,, these capacit es will determine the snectie Of ie~~ 

ovrail EMIS.,n the role of efficiency mcasures and indicators within it, 

In the next section a brief summary of th, earier~discussions will
 
Tis willbe followed by alist ofgeneralrecommendatisthat deal withhow national,
 
goverriens. andi dor a~gencies can increas the role o6f efficiency analysis in the'
 
review and formulation of edct pa'ractics and policies 'soa to promote greater

individualbenefits and enhanced systemicefficiency.
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CHAPTER SEVEN
 

SUMMARY AND PROPOSALS
 

I. SUMMARY 

For a variety of cultural and political reasons most education and training programs 
have been organized as public or private non-profit activities. The goals of these 
activities are rarely clearly specified, if even defined, and, in any case, may be expected 
to vary depending upon the interests of the multiple stakeholders in the human resource 
development enterprise. Moreover, there remain. a limited understanding of the 
objective functional relationships that exist within and among the four stages of 
educational 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 
consensus as to goals and standards. All educational managers operate in an 
environment that subjects them to short-term political and social pressures that may 
compromise their attempts to achieve long-term resource utilization, 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 die 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 to improve the system 
and its individual institutions. 

The concern over this issue is great for two reasons. First, education and human 
resource activities are, next to police and defense operations, the single largest category 
of public expenditure in most countries and an increasingly important part of private 
expenditure in many countries. 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 effect is 
indicated by statistics such as those from Africa that project that, in the next two 
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decades, 110 million new studencs will have to be absorbed by educatioral systems thait 
already have been overextended bv the 50 million new sludents of the last two decades.* 

The second source of concern relates to the polcntial Cfecl of continued 
edUCational inefficiency ti the operation of the econotlies and societies in the 
developing world. Much of the cconoinic, social, and political progress of the last 
(Ltarter-centnry exists ol aitextretely fragilc base. 
More than any other socialInstItLion, Cdncation,.,,ildelcirnrIne whether that base is reinforccd or croded. 
Iltprovement.s it the tliali v artd the equality of cdhcatiotnal opportunitiies in the 
developing world ctI e ;e.ssrcd oiilv by eflhcicttc'y ClairticCrCiilt activitiCS. 

l'er v hnlu11rieoIcetlt tl'- ccalinanciig, alleriiaive's wlin lced wilh 
incrcasinL "oci;al aind ck-onioiiiic dcelunind (\Vindhiam, 1)86). Thse are: (I) to obtaii new 
icvCls arid sOirrcCS of ftuPiSl;(.,) to itccept polorer quality ailor reduced access; and (A)I'
 
increase the cfIic'nc' wit ithwich cM.Sing and fItilrc rcsotrces are tised. The first 
alternaliv will not bek,available i nty countries and t11osi all dCve1ling naions 
will find theilei[asc iiiresoitrccs over the 1next qllartcr-cenltury, to ieless thall 
cOrlllltStilate vith the deie;ds placCd Otn tileCd'hrliolllil The secoIld.S\c'ill 

alternativc is cxplicitly tittaccctabl, kil 
1111plicily ltili ,d by art incre.'iniittI r1iber of
natiors who lre p diltallv prestircd to allow social d01t1,1tad for Cdl'atioIllto cxpatll
'yoid Ih'ICvCl wheIC tIahl .oh i1,,IcMti Ct11 he itait6iii 1td rre illlfilyil access 

prortt(ted htirtlhr. 

If tle first alterrativC is *tnt'.:itlabl antIhC seCotitu sliotld he iiriaccCl)lahlc, then
 
cI iciClcy CIItcIrtlll tcthiVitic: cCase 
 ii hbe irIMl)l , iritcars of' controlliig costs and

becorie intsitd the ccrtihal ollranimg operations for hc tlanninig, delivery, ari
 
valniatiot ot education and lraillit 
 protgrants. Only by ermpltsizing iore cfficienllList' 
of' present aind fnturc resourcsc (fiacial ail hunian crIt cational syse'riiis provide1 
mItre and/or bletter opllrtuitliCs for p)ersona1l alid social riproveetnt. A dcl'i in
iriplenitting eflicieticy .rforritswill nlt sinmply inircase tite probleri, it will redncT 
significanltly he prtohail tY Ithat the prleoti cart he solved Tc risk Is no jnust that 
f'unds will be waitcd or thati,'i Ioveiil budgets will be ,Iraincod; ,ifallnre tif the 
education system Ihat i's cohrutriilat wlihfhe current ltigh lvlCl 1 ociil aId econoitic 

*Durijki (1978) iotles that: "To force the pace of educational developeint leads to 
one abs iltt ccrllaillty. Stalirds of' scholastic allaiiclil beginl Io fall and Colitinllic 
in a downward trerd tnmil, paradoxically, educatiori for all becoeis education l'r 
[torte." 
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aspirations of parenLs and children can lead only to economic disfunction and social 
distress. Thels (lire warnings are not the products of the generic pessimisn, )f the 
economist's "disinal science;" rather, they are a simple extension of phcnomcna that 
already may be perceived in the large majority of developing nations in Asia, Africa,
and Latin America. 

Also, it should he stressed that it will not be appropriate for tie developing nations 
to await ni(xels and examples From t, ! developed nations bef'ore Ibginning efficiency 
reforms. The wealthier a nation, the more foolish and wasteful it can afford to be. The 
incfficiericies in education in developed nations are more politically tolerable because 
these nations b)th have more financiala resources (current and pl ;Jected) with which to 
disguise their inefficiency and lower social demand pressures (because of slower 
population growth) thLt wOUld expose the inefficiencies. 

Develop rig nations will have ii) establish the exanil'ls of efficiency enhancement 
that eventually will bc copicd by the developed nations. This makes the marketing of 
efliciency proposals more difficult since developing nations are more accnstonied to 
importing rather than exp)rting so)cial experiments. Also, the develolping nations have 
a legitimate lbasis in their historical experiences 'or distriting attempts by developed 
nations to test relorms in tlie developing world tha! they ar,"not witding to test in their 
own societies. These barriers to effi ciency enhancecrnt are real but MliSt be overc iime. 
Most difficult, these barriers must be overcome before lie educational situaitioni 
(fetcrionites beyond what even clWicncy rel'orm can do to salvage it. 

The major pLirpose oi lhi., ionograph has been to provide a context within which 
debate, planning, and nonitoring of etficiency reforms can take place. In addition Io 
introducing the economic tcrnis aid concepts rclatcd to educational production and 
efficiency, an aelC nipIIhas been i ide to discuss thc state of policy analysis c(.rcerniing 
many of the variables, icasures, an(l standard; presented. As rnoted in the original 
introduction, this presentatlio has attenipted to balance the apparent precision of 
ecan1lolic thcory with the comnplexity Ln:d uncertainty of administrative praclice. While 
the resltrmay involve a sacrifice of Ioth some of the more refined aspec Lsof econoniic 
theory and the details of daily educational administration, soie individuals still lay 

qtiestiol the need for the degree of both abst-actness and conlplexity that remain. The 
simple fact is that the major barrier to efficiency analysis does not lie in mastering the 
supportive economic concepts. 'hese concepLs -- and the derived termis and models -- are 
gerierall) logical and easy to niaster; anyo ne rot willing to imake the effort to imaster 
them deserves to be dissulihed froni aImajor decisionmaking position in education. 

lowever, the trLue complexity o efficiency analysis originates in the nature oi 

education itself; specifically, the variety of type;: and leves, the extraordinary 
variability among deterniinants and effects, and the relquirenients fo(r subjective 
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judgment conductced within a context "1 nu]Liple StaUcholdcrS with diftering and, attincs, Imutually cxchlsi ,e ,oals ad vales. I' prcs itlation here has been designed toclarity the u;;e of the cinoini.iss' COVrp.i,' itcris , ind mllodels i lt cx plain theinhercnt coimple_xity of ;dtwilltial dcisiimllmak III! and It: appirptialcoess tstuhjcclive judtginciit.n l..hicall:oii l dtccisioninakcrs cannot avoid respOnSliilitv for theJtudrlclits theycniak, ,olicc-rini ' ducalionhd cttsLs and t'T,',; ho- cvcr, by losilng thectft'ICici 'yIIkhs pr,."cs cd lie Ihv catn liiijllin " itic itn trariies 01o hc' t dc knitms andisSijie It cii selve., ;)t li itli, lIlt wide a clci , J1 iaililI t e ,, ralet [olir 
the dcclioiis dhial lti't tl ;itc 

disn.' -,Ili 01it he rL'eiLtilhe Iitcrallr- liai IKcn doteiiiwldt th aaclcriC whatcdilcalioril lcscarchcrs ielic' Iicth klo,, ilsil ediicatiiit production aid ctt1icicicy.
T h criliciinN ole[1hi wntclcc;rL: h hjav had Ithc iurpotse of cieph Li/iie lhIc .. tic'ii[Ilt criili"'. for resealch 'l11)e, Iti pro tLc fficiiCi,' (l;ihanlCcHWilt in)

c ati ii, l hllcitc\ r carth I tLtnnltt :il iiclt 'liU,,l Icb t siic standards ot COSl
ltilIiiil n t clHiii t'c ni, i ii tat IlL rthe icthr'i mpy to ihL tlatit s tm
 

isclf .
 

In m, llllliiliry, ilC Cll Ci us il'L)lli c pI lmi\ tcll a,,m~rt d lo Ito" I iielliphlr hllrC(li. atioinal aal sVis cvci [tinich cdic ,tni IL t i;L ICk\ Chhlaclcrislic'; Ihal aranalogous to thelt clini al protuL ti vi ' .. i loo qic'iiill;_I vc ric to clicicncy
concepts. Applicd to eil liIctic,111C'l( icIt , ii, taphdni canio t" u auet to crcit scl f
rcgalatin, icl t-sn staline s!t" (It litis "irniti to tose ti L1asical conilketiti%eccoll illici nliarkcs. In, c!iucalitt , iin [olth Ittl ihil,: ant privatc scklo, tficiency
analysis liiisi be ilcirptalkiut as ;i tevice orI ,hrcaticLrill i or ii d VidIatI dcciSlOiri king.
Ili oIlIt t ihirC.uiL-ralic aiid individual cast, 
 thcre arc thicc retquireiiinls fr o ctcctic
dcisiolrri!kirg: I trtilin,, ill kiiil lcgsirilttic gcncrally and iil elfticicircy
isla,,SI sIXl Ii (tciiitited information on edicatinal coslts and etcts ; and (3)the prolilit i t sl\ it iOfwceili\cs that cncottraglc ilhc use of both t'.uer 

tlccisioriiikinii, skil iind lhc liliitir \cit inlorination. 

F: > inh\'idulil dc, "'milmlikii), Ilic' inicentives al.-ead, e'xist ill tcrlns; of' Ih"
 
inti\ihisil' 
 'Ii c. ' it I tic, iiicuil cs willIl iiicrcasetl as illorc coullitric; clooscOr are orccttd t i0iiptciiici lito01r cir-i i '1Cll, Ot cdItlC4 liOll. Improved blureaticrailc
iiiceilivcs are iic dillicull i clliatc or promiOtC. I lowVcv(r, is the linlancial and
lininian resoirce lrotCtis (dI latiOnus incrcase %vith linic and scnior policyliakers
thc cliiIvcs bcCOliC lHOtIC .cns ti',, toh icssues (4 ctliciency, the h)Iircaticratjc
ilicelitivcs to ile use hil dtt te vc iitilliiiakiii', skills andi iil rtivcd cducatitnal
 
iliorriiation shout Ix, r ali/cd.
 

As this diiscissioii ia.s sirc sd. the current inlcrest in efticincry issus will not 
prove to he a tralisicii phenomitenon in eiduati:inal planning and ianagemient. 
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Although tie efflicnc y concepts have sonetimies bee nIsa l 11icd and Ic,,tamc l
 
thern -- for the wrong reason, --contiVuLts, Ie Cffic;ency app-oac to cducatiori ,'rs
 
the most incitis c an(t aruculate means o! designnli, and evaluiating plans, opcration,
 
and prop1)sed rcforms of cducatiIn at boxth tile syvstem arid the ii.tillitional level.
 
Economists and financial analysts will have no liccnse to imposc thcir ()pinions oh
 
curriculun Sl.ciiists. traincr,, tcaclfrs, or adiinistrators but all of th,,sc individuals
 
shoul bc under in.:rk.-,;cd rcj'o to for their activities
ihmilitv prcscnt jistilicitions 

within tileframework of prrobhhlc cots anod clc'ts.. tuh aMalvsis 1tiSI Shil Im an
 
iLLjalt to tii forI Monsidcrition tor c..tritlatioji of ail ict ional
ColdIiti,.ii a prcr,,q 

activily. A coiyrail i d i L ,hould d,,'c h em-c,,l [he
r,1wil+d)1 

ell'iciency spc~la.'it,andthw',.'tl,.3 0TtLImA k-'s] 'l vl k-,idil l d(c
o fs llrcu cs mire"
 
inatter of vari;n coi , ns , t,)IIN,.
si t[i'm l ir rrac ANN liIll 

cllcd 1fh1tO I I . l c', 

means for org:uai/u thc tarimig tni ,'L.'ouird, , ad 11iC d Ni)An 3n(f operation ol
 

uti ll iI, f ni ololl 


It has Iecl IaSc hkr, the iL 'l,,Ia arc IsHiny ilarly appropri:ife 

educational N\;",rictimi I l. J M,,Cil full rco I th1C 
limits on the proipcr dcf imtiam IlakuIl td Ilanv ("I lts illtlld ICn ) th I i ncY coi 
ternis of edtucation va.ri.ibls. As, ir fLahcc,, r ,tcd !r.' that tlicinrc refincd and 
cu cehi.rial apprtpr aic ain CdtLICcWIIr1f . .C lhc diV;irili'C cl-, rc c11,1lt 
tile variable will e tow iLd [,o l , c:icfhcd is tllatlratidno' prtcact (i11clIimo 
cfficicncy analv;is is Icutirul;tI\L'c ;rcc s [t1It ,H) fi c N0itic lIrrIC(riIatc iaNI'Cr 
bilt has gcmt"-t c in rordLtt lii. tcrilli1Nwcr s15i: 'ZIa lcttc Ic I'IIC\ 
ittorni i(tin cvo] c;. Swlpw-irg this fiaHt iN oliccqulII l.i :Jiirptalit asctt ai tha t 
educational cI1i1c ,Iac'i t,- iN iti-t :.isl (m multiphf ilficmitors. ,iultipl.1w on 
indicar:rs 0 '0111c,ICrics Alls [ill internal )f iu ' and arir at!"h check antrtlibility 
[tic saieI tinic rc.q; ii ,i\c to thc C tivCe (dtakclrolt in thec ,rin rx. if ututijilc c rs 

%,illIcAlIni arc 
trained and how dtictitkmld dati. .olf.ctcd W',hilvIr'ilition ldlcawc of 

The efficiCleIC ;af)lroa-;I, t clhange iioht, cul. :rtional k'ci,ionniakcrs 
arc and i';cd. 

coIllection, will always be legitinrate cns dcratiot;. ,ciational manacncnt 
inforiiiation s'stcurs InwImbicrcorientcd rme!rc awav from the intcrst of lita collectors 
and to the nuceds of data.tc..s. Thc irircIc, Of clfi,.'cu.v anlyis. as disctISScd here, 
ciAn hIli :asure that tIllhs hmplp.,;. 

",hepreceding is prescinted as A'ck rvimd for tlhrcc- m';lijr ljrm)osals lor the 
restructuring of' cducational managcmntl a',nd Tih thatd,,'cision iakiwi. prol)msals 
follow are not, revolutionary but tley arc (esigned to accClCratC the evolulionary process 
engendercd by the current fiscal and human rcsurce pribhtlms faced hy so many 
countries. 
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if. PIROP(OSALIS 

Thc rcNKarch. r:dlliiig. alnd pcr.mnal alcrnaIlvcs for .idvanilig fh rolc of" 
C( iCICoC ' aial'] ,i', III t lo ,il i 'tIia ha:.c bK .Cll Sllili ari, d I, tliree IiajorltiM i lltineill 

propoNA.ls:
 

f.+.l ll.d1. 	 "[ alll ( hCI++'tlb l. . lcvt\'e,.l an N'io ediu c:tiOnl 
dccsl+slIIIIi,:kt+r ill dcklC. i I .iiii C laIIII 1)f[i .ikIIl IIijlic n Ccs+s.ity for and the 

I f I Ia'iuiL~iii,';thi f cIllkl.'ii&\ ;OIL.II. iil c..i.h floiiIcl IIIIII .l.criijll 

2. 	 l].st.hllihl lilt anid l iL 2,t l,o* ,'ctiL\ '1,-- bn 	 :jLf Cl'iilt.v1itolL fcll i;.kS 
Vlil l c lt :lih Ll lnu,lilithiliold ,t1h1 ' , . J i; 1111il L i 

- OIevclop;Fllit Iidt IWIIVII M'l31.c o+ f t t1dtl, lolh Ill ;II ClJl l~lli it 

rSii 	 tAn ', the ll Iiii Il \ 1li tp II,_' , tlliiif i c ea fi lllot 	 , ii 
+h'tul n lo po"+.:Ik - , Whi: I,: , ill dqvncld upl 01nI l c~kk Il, d rof~r.'> tl.I S;pCCIIli. 

1l13HO11,.1.l 0OII(CMX, [lilt' d~l:,L ttl 101 [l'It' %, 11' +111";S 1h1.C I LI IIh 1rJ.lW W6!-,t~k hl C.'ch of file+. 

three proupiia.. , INCi I h.\ twIIIO,,'Iiil Ihe thre IrToJP al\ will he imih~li/d. 
The iIlLp'i(Iwl1t.iI1t l t)l j >IIci '.,i or(,lr ;tiIX,ip io fpriipl ,,uitI will ,ot lwvc a 
fprofxlilo1i i~i IMIet- kil iIIIproi)\irCL I~~oi! ili1 1LIL i~li eL j)Irolj ':iIk IiC (IleSPIii l 
to [ cO isidtfr.il arid illi It,,.l t0ietIiel. 

H11 52IOf Ihull IU I l. i I JM -N.i!> JI,~! J 12UUIk LU Wds rIIAise 
carlicr witiI n tI ICn I 1 h IL tIIu. fII1i'nAl ItLV C .%.d ,uiAis hM. \\'h illi it.]ti,1IVil 
Itfcc i l.;It .kiti I a IlCes tif I,1,rc i> IIt.,, llt \ iu l1ih1'%, iII C(hti'Ill ) ,II ;ItIktit[ Clli lAl LI I dL ti.)li are 
of .Le tal in urtantc. t.l1 	 l l f,] .hirl, ian .lt thi;i idmii C(, f 0 \,, Ini.,tratolr 
of' te c iduc.itinial buraticr u., y.it h Iil tt.iitiIC' O ;-e.. iitii tuL,,'ld control Iilrincing
aad prsorlnc' dc. isi51, arid hI t,c 1 illi.+l of 1 onjlliI, tt'Wlll tt cilit.tintg clfcct 
currie il]1 tl :1l1d .(C ,Nio li I ILtlIC. 

A-	 incritionicd car hr, th'l, irlnla idini iIlIkli pratc both the general princifles of 
imnprovcd dfc'isiln tikill Claiid tho Spccfi ILi ..ILtS o1 cI Icienc'y analysis aplie+,d to 
e(duC,tionl. The tIa;iiii.i-. pro a i should hueorllani/cid a llnd lfour nitijir sects of" 
activitics. 

First, pre-scrvice train for all Cu(luIlinal )Conl iiCliidCrs, should an 
introduction to basic etficlency cOntepts anl a Justification for their central role in 
educaional deciSiOItnuIkinIg. Tim, pre-service training Wuld create a common hasis for 
discussi(m of efficiency issues amiong teachers and bctween teachers and adin inistrators. 
Second, all :;cI-ool aild institution or program administrators should receive more 
advanced training in efficiency analysis as a prerequisite or a coucomiarlt requirement to 
their assuning new administrative responsibil ities. 
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lird; region~alah cetral iidd&leeIe administrators should receive special detailed 
tini n efficiencyr concepts, decdis1inni~1ng, and th e of~s uatin data, 

N65 4 61-atie3 __ 

disr-uption of ongoing %ork respiblitis. 4When anndc ersure emt 
t an~ng of middle-level administrators can involve more extensivethiree- to six-month 
courses of full-tlime training.<.. 

'' Finally, the fourh form of' training will involve temost secnior decisioirnikers in 
thie education'nreadhu n reore pln ingad finance ministries or agencecs. 
Herehe'focus islessothe detailsooefficiency analsis anid more on the justificardpn~ 
fo increasing the~focus on efficienicy3 priniples Sin thi vlain of reports and 

VKproposals prepared by the middle-level administrators subordinate to them. 3.33.3 

3 iarious doo agnishv 
some ehecnnritall SID n4 t World Bank, have promoted efficiency approach'es in 

thiradinst3tr ranig programs. The immediate nieed his for the&collection and'~ 
integration of these traininig e'xperiences as a basis for designing a staindard set of 

. 3V oductednmany. amnsrtor training programns andl 

t33~3 3cjraining curricula for oftefor3eelftriig 

Ajinteffrtby donor., to asitin the design and implementation of such training'.>' 
'can be tailored to individual country needs through teparticipation of host country 
personnel. The training programs should be closely-coordinated with those agencies, 
responsible for educaitional data collection and policy formulation. 3-3 

ee stablishment and monioring!oeficiencyancfedncsbcmrkwol 
- '-appear to be a simple.3and obvious.'proposal. However, educational programs and 

projects often pricced without operational criteria by which 'the program or project can4 3 
.".be judgged to have succeeded or failed. Understndably, there is; a normnal bureaucratic 

' reluctance to establish performance standards and a preference to state lonig-termagoals
 
-tearm objectives inte generalized lagaecmo to ntoa
 

K planning documents. 
 3 

~The danger. ofoperating any system without established standards and benchmarks isj~ 
quite serious. .3iProblems arc not normally d&tcc,6! untmiil -an a'td h '3 .review or~' 
examination of the system is.conducted.: Thus; errors or3 inefficiencies can continue for4~ 
"asubstantialtime and,'most serious of all', becoe ar ofth cetedadministraive ' 
~ rac of,the enterprise.3'Also,3-"' 3" assessments or evaluations will not lead to h 

refornms uinless part of the reformiis the cstablishment ofr bn imaks to all9 , 
ea'at6on of the 'reform effort itself.3~3 

4.needed 

33-' 

Becaus'e of the inevitable~ bureaucratic reluctance to exp~ose programs~ to revjew a
evaluation, reform can only come through a commitmpent of the most Senior officials of 

'....3..433333.33~ 344333 3~3. ... 4 ... 
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a sysemivor organization to this new means of operation. Evaluation must inot be~
veye1as a oesce cs designed to identuify culpability aild tssignmlaiRather, It~

-hounld becon iasfid pjrocedr r idenu fj m iofrprovinrth og mio-;'
of the enterprise and for assigning responsibiliy for 'the reform. One of the most 

tak tdifficultthai wil bel faced by-thoe advofinig efficiencyreforms for developing
cation~wil be the need treaaenlo a ive from backward-looking

nvestigaa tndonsf what wet A og; to forwad-iooking eximiniatinsof alterative . 
opportunities for To achiee this will require ht theor reformers
 
overcome aspectsof both buirwucrathc tradition and normal huma 
 s . a 

Any establishment of educational nehmarks must begin with selectin of what are

called "objectively verifiable indicators. These arequantiwtive measures designed to

indicate the nture of change,,its direction, and extent. A simple xanple would
female enrollment statistics, Over timer from place to placecone can compare the
change in enrollments in teirmsrof both t.heir dire~ction 
 and:'size, A slightly2 moref
 
sophisticated measure dealing with thesame topicwould be the perceitag 
 of fenale': 
enrollment. As opposed to simple enrollment, the later measurewill indictethe
change in femnale enrollments relative to changes in thc enrollments of their male


Scounterparts. 

This example should suggest two further considerations. First, no system...0

benc]hmgrks canbe flicaningiul .in Qvaluation-unlos th ijriginil assessment Creaited
 

it tmicb 
 arks mayb comninrcd. Even in donor-Ilnanced
 
educaitiial projects, where great attcntion normally is given in 
 tile planning and

decision processto establishing verifiable standards, the necessary baseline data
collection often does not take place during the complex activities of. initiating the
approved project. Thtus, when interim~ evaluation efforts begin, the evaluators find they 

" 

have no> baselino standard with :whichj to' compare their benchmarks. A cynical
interpretation would be that th purpose of discussing objectively verifiaible indicators,

is to obtain project approval not to institutc an actual monitoring process of project

accomplishments. A more generous interpretation would be that external authorities,the funingg, and/orIthe government unit responsible fdr project implementation


~must, take greater responsibility for assuring that eyaluationi consideration~s are~ part of
 
any project's inifacoers Ifthis is not done, the immediate organizationlpire
of projctL managers will .dominate those ofthi naiisrtiepueirworc

>resp~onible for the wider conceerns uliaeprjcof ,..., ffiiny 

The second further consideration is that the...jniahson ofbenchmark wit
Sbaseline data is only the eginning, not he-endofevalution.' Tliistirue i6)all

evaluation, but is an especially imporiant point inefficiiency analysis. Efficiency4~evaluation will depend on multiple indicators, on measures ~f ohcssand effectsand will always require a subjective interpretation of the~ data before policy conclusions 
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',~can be reached, It iscri tically important that thle eiciency benchmarks niot be u~sed to~ 
creaeainehanislik evaluative processNyhcrein an educational institlon.or, regional
t1has s-s CC failfure imcasurecd -by.-nsiigle-rate or-4-aio-or-eve'n-b9 muilLipe,

-i]llaos T~he indieptors and tIhe iinaiysis are not the same phenomenon! the link 
bctwccr' the ,ois the. con~cptuial'ddrs~anding the dcc'sionmakers have of the 
educational process and&4tl values' they npply 'to thu data in reaching plicy 

An nliren,'prtof hepolicy 'process should be tile poriodlic review and~mkricttiot benchmairk daita. As adata system and its users become more mature, 
m omplex interacton stat a progress of a system 

~willdejend oin where itbegins (in'terrms of data quality and docisionmiakrcpite)nd" thhc assig-ed rbyources made available, a 'lmipotance iaeCiSlonmaKits t 
ndantial variation wi tm all to 

presentsIthre posbelvlTal ew~v fdvlpettebsln/eculr
systemnhmight follow. 'These stag--s ar notfixed inithcir detail nor wouldthey. 
nice'csiri bditinct in their implementation. Th initial dree of efficiec detailwill be a function of the state of developient of't' existing e nmCurriculu 6hee n edutional dat st 

' i~ii~' 

FacTheiebencharsystemewlnt raic aon ee u-ctgrc fdt 

I re vel Ilh data will ncrese i coverage,
 
rril nd di M isuccessful, timelns) Te ite
Atn~ietainmffctsad posiecslitdoeata e~. eahr myecorg 

gEducratonc and rtnin otcoeastuens) 
t cactisicse .rsbd in ,o provide abasisfor ditscussionsof 

Li >4 'z:; , ,V 

:~Landingtectiit ndfthre EMISat' I intriies's)7tent erphrtanitdsev ius'I 

garns.wiI
occu in par of' awhcileuse's rcah ou myb nc~ss nF~iiliicsand copntrst ofilzda s hts. capni tile ltghatestof canei data 

gr~ouparis ion tsili atexampeu comcnl For, goedxatpio'sn et xinedstnTheprogrsofinreaserim etal tn oLveragthe dtaeewilin ese dinafopmgen aury 

teiLr&aatr~i~'yr~n'rdicos ie opoieabai od'isosoW 
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TABLE TWELVE
 

LEVELS OF DEVELOPMENT f,0. SYSTEM OF
 
EFFICIENCY-BASED BENCH MARKS
 

LEV El, ONE 
1. Student Data 

Enrollment by school 
- Gender ratios
 
- Progression rates (aggregate only)
 

2. 	 Teacher Data 
- Dis!ribution y qualilicatioljs 
* Distributimon by Io .ation 
- S tlde ii).t-'['Lac+l ,,cr!';.t 

"'Te.tbook availability 
- legiLma! .ilia.NitC-Lf-jl).Ce distribution 

4. Facilitics/Equipmcnt 
Nuhnbcr of "c(mpflct" schools 
Studcnt>, l.r ,rschool 

Stilduent,s Jr .las 
5.Atan e t/ c i, m.t
 

National cxalination pass rates 
Promotion rate< 

6. 	 Outcomes
 
- No daui
 

7. Costs 
-	 'lec I er sa'arics by qualifications 

Aggregate budget data 
Cost Ilr student by level of eulUCation 

LEVEL TWO (All Level One data plus the following) 
I. Studcnt Data 

- Gende0dat.3 cm(,-tabulated witl siZC-of-place 
and regi on 
Etlinic distributions 

- Detail by level ant type of pogram 
- Separate repetition and attrition rates 
- Age distributions 

2. 	 Ad ainistrator and 'I'cac her Data 
- Qualificltions disuibution inclulding specializations 

(continuned on fleIxt page) 
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(Tabl TelveJWc(? xmnniu'd) \caneprilc 

- Distrihriionl by locnitioii 
-StudlitL1s paLadrir illIINHrator 

- rirawr~is anrd ilicidciccL 

- IIillw o'tj lllIIIII IL IandIil(I skI 111,f001i 

- L:.\ilIIIL'iS IIIII/1L01 hia ICVVI tlid I 5S-01' \lil 	 Iil~ail 

- D(~INiHIM1L11 IC l( KII !I C i~LICIILLLlcilS'~itc 

5.Oiions
 

7. 	Oicos 

cvlpo l kil') hlu Ito 

- irc lIaaIdklra , l mdiucasiircs1IL,110: 

LEVLI'IRE (Al ()uil 	 IatILc ofllowiiig) 

sttiu orkIa 


7. Costs uiliato 

2. 	nsliirir d ic 111aclieId )a11cIa lkw ').ccil\C n 
- yp thu uia 1111(AiiL 


SucIt-. Daao it ouiin 

T uatilizationJot) 


(continued onl flex page) 
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(Table Twelve continued) 
3. 	 Curriculum/EOucational Materials 

- Knowledge of curriculum by administrators and teachers 
- Users' evaluations of curriculum and materials 
- Evaluation of alternative instructional technologies 

4. 	 Facilities/Equipuient
 
- Equiphm.nt utiliaii O
 

Needs analysis 
- Maintenance antd rcplaccinotit pro jcctols 

5. 	AttainmentAchieveicttt 
- I)etcrrninauts of educational otiLtptS 
- l)etCriuilans of ineIttalities 
- Analysis of high- ailnd hMv-hicviilg schools 

6. Outlcomes 
Net present value estiiatCs h, level and t)pe of 
edeaiclion 
, Sludies of gradnatc attitudcs atlid bet taviorS 

* Jot) search rates by levcl and type of graduate 
7. Costs 

- Detailed cost antlyscs of majl.1or prograus ald 
alternative technologies 
Cost [projections by levei aid tyl w of edncation 
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Sumimiry and I'roposalls 

iniformationi oni iniput qjaliy or onl .)Litpuot allo coniconic effectiven-Iess. this cliilill Canl 

give rWe to serious kiticeiccy misinterprmetatons. Ilhe gui of the data benchrmrk 
syste IhnMd bV Uo ciqlpac. a halnce'd cfcvcwpIcCIeIi ac'rcrs ihe sevenl data caoriues 
si, that1 ccciprcubhciy mc ove acid priciuioteelul a C ak.CLIrac' iicijpoved 
ilicr-picabilify or- p.h,Iitpct oc i Ohe 101ala,11 ytei 

Damcta*fiiiil al-u hy hv.c\p(,tCk 10 ' L-vel 311diI\ pC Of edcilatlion or, trainig. 
RMcause of the IJCrCJCisJ level Wimc .iiC expeilSeS, 01c ma xpect a greater 

crust !o 10 trainuigciv,1ailcbty (it detail 11)iein OW lc'IWc C(ILccAuiccii acil v'cccatiocc 
sicbsctccrs. kwcmlc to [hr pucliticil aicd s ccccl ciipccrtaiceel of ccerswith basic 
tufilitio~il c ~ iii i\ lick-a 4iiic 5 rtd etcc, sue' o! pt~ceccccd wgi ona'l eqouly('111111 

i :Icccss ;IoId tci(Iucc 111,1% Neae midicl iicay
yeccl:c dclicl mc(tic piLcimcccccry 

Uucctuiucili e IskIcc vei cAmv paIeics Au Lola dcu'ijci iid tvjc'.ct eveAr, lve1 

-.uicutcc il! vcirv (10111 Crrilldii\ It)rcc t,
 

Thc !111tici !'.Ic ifiaca:c III ci~c h.".-c l cli c beiI-c ,tcc 
c.\pectCl~ fit "*:IP cc. idic 10i Ov[cic acdc t i: II- c:i irkccc wIll 1cpcild moost 

icacvdoil~ !"iiI.cliicccl ishcc.:iiitril eei.is Sccaci .cti olicctii"c %kill coiliclcd w\ith 
ithe Icijld-ic. c-icc cccdliict"i-1eicci cIcItl,1 IhircC C:.lc- III a'ldiimui to lhcese ; ptcccr 
at-i.1ics, [tic Ihcohiccicuck veCcc ii1 ccci cClrlrei;Icc-cty cleiccil ficici -Ic ~ci ici 
COMIccclcc~iif h cccc.-cil xic f-crc pcsi lw ;cciic., puricct pliciiic alticve chcriccr part ()I 
C% lIIicc0[ i' . 111c c c-c edilcti- i~roc iicvcc\l i i-.. A'c; c Icc of jocc s, 


ullcvtcic~c,i-.iic ireci ccstl ii\cI.ii
hlcrufcciiicFA11H"\ih-ci' ruic\tii ci 
iifsciciicic ld he ccItccoc :- detailiIII ..;ttcicicIcclsicc cirichicce' dat1a 

cilbehC101. ehcLcIcccctIciiccicr 

I c~c~ccrcccofcuc~c the ireict hccicik systecIi "hoiuldi cct.ercliic tIlc.' nat1ure ofI 
thecificccciii~cccr~I eicrccccck~rtic;iiill', prcgrciccs. lIicvvcr, tice relatinshcip 

hotwv~cli(,1 dccice.-eIrciCwcc cccd1 ARMIucdticcic1lwc he such 1wa tolifrccccig n.ciictes tie 
ilccavus Ill ichice (1,11:t iica~r i All extraZ f)OCecc.it of tccciicdtt oc~icisir 

ciiiticufccctes lluiicc-.d cIccc is, dii if Wu i zve rise tic a deccicid for mikli thii hv 
!tiaiicc its kvecictial uc 

'lICe ect cciiccl dc.cpcicccII Of:i ;yStICII hace anl ecrioilscle-.I :c licienicy bc.-cielcccccck 
lcdctccccia! for ICe ani oficeca- dcSr)phcsticatioc jrrossiocAlisicc edccticinal1 
(ccisci cicccakiicgfc cse i chvlcpw itiocis. I himkwcr. hoy"t coutrly persoiel are 
likely to ici Icspticail abcccclt Ocw bcrctits (it'ellicicuc.y heccliiucks untIil they, see 

dlor pruqccts, apilmqcc such whmccarks Ucctemseles It is ac mclatr of spcial 
FCC~iieIciWwil eiocroc:li arid d!occir proiecis that piostelytic'c Alficiecyc eihimcceicut 

ocrate withoucit ciccir sciaiidarfs icc thceir ccvii c ctvns:or costid cnneffctivencs 
hcncciiuaks lcor their mvI,. oprlitiicv. 
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Chapter 7 

lre Iinal propl)Juil derived from this discuIssion of efficiency arlalysi; isto advocate 
~e~tjorIof ~j ~ ur r 1Lij1iillura imnsyjgr. Tihe major

types of data he included in such , n I,Sare iWiced i;n Table'o 1lurtecul. [he data
 
types arc organized in termi., id" the four parts of tire cducational priduaiorn proce",.

The deVeloplriit 1 the e riciey-)hased FIUS ",ill parallel the three levels discussed
 
above 
br the efliciency beruhmark. Once again, tre staite o data develoint at ainy

poinrt i iilnie 1or a givn natiy will be a lctio tre financial aid hunmin resources
 
d,.wotwd to the AUIIS. Ilnturn, tihe 
 aoriunt and quality l these r.sources "Ai be a 
finction olfthe policy iurpolrtce ass-rrlcd 10 the joint cllr.'ieney tasks of cost
 
ktallirnirt and eJlcktlverrc.'5s. hia r ollitrcjaris
t[Irrr'a w arid by senior poiyiakers
in1tir. cdluc.'Ition arid i l "oir eoIl'T.er. 

ihc 	r fi-ien I SoII oll.t<';cd ca ( 1111111dbelVlk' l1r l),rl\ 	 lthltire strlcturc oI 
dc-isinirtrakrr;i, that 1r-o.,iminoth liet publl. arnd privauc education stors. This
 
tc..isi Ollui' i.i ,pro , i ~i- '4
-. h:r . Iuini 1-:1't. t' araly'iS the current SttIMSIte or 

of exi.sisti polici.s amd Scaciee',. of currcnt plans. Third is
Second is tlre spciftCaticui 

the idenif tirihm o'enrirt'l', UtLit nCeds and of ellliriln 
 proleums. Fourth is thc 
drati g, of ptopos;al' or w, poliers, practice-, or plans. :iih is the dCivation of tihe
 
required chanel ,. in i/alti, rl.sti t
nuclu rc tlldiluc.ltic s arnd inr tire qirarir ity arid 
qtuality o: re trccs. Ihl It;I ir,lxnIrcrlklv airl asiJs of IreIlirrriial coirsClUC.rCs of
 
tire I)oosed iirtdilict.i0 i o+r
ii pdis mlraetic-s or (d tire iitiplCiCntatiltii 01fICwly
 
planled eC ilritLri1y:e,.
duIr(cariui:1 

'lie FMIs, to he ehI. i itWirt', ritirsi be ablc Itopruvide decisiorinmakrs with the 
(lt:r, iilonnahtio, and evei ,iriald 'is that is;reqltuired durigit Ch (i&ithese ive stages. TO 
fulfill this rcs)nmrsrbiliry,;eveii 'reps will rCed 1to I'hliowCd inevolving from tNie 
existin4 data sy-,rrt a I q)C'ritiional, elliciCLcv-bhascd [:MIS. s'loesstep,llv are tire
 
iollowin,:
 

. scs, currfrI dilai collcttirn aid as.;iiarjtion actrvities iii termrs of their 
covMrr'et rClative t0 riCsrs' e\xpres d nceds arid IMIS .,pccialists'
recnurrrncridatioins ifid tire adequacy tlcurent levels of data qriality (acctHrlCy,
tiineliness, and incrruecruetahilit. vijv 11prc:Cnrt ard protjected ises of 'lie datia; 

2. 	Identify priority ieeds hr lirev di;ta h', k()nirlparirr2 proljcCel relrreirelml 1o)r rkila 
with crurreit ,iaiu arid Leiln.d cliaigc; 

3. 	Condiict :r c(),airaysis of nc'w darl inrrcdicnt with ainvir el)hasis ol marginal 
coASb 0Idiltlri li aririts. t'pC, anidL qrality; 

4. 	 After uising [tirc lrcr innto lustily suppllenntal budget reqtests, anal) ze how 
tie )udget for ire I-N IS slould Kc allocated; 
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Summary and Proposals 

TABLE TtHIRTEEN 

SUMMARY OF INDICATORS FOR AN
 
EFFICIENCY-BASED EMIS SYSTEM
 

I. INPUTS 
A. Teacher Characteristics
 

- Formal educational attainment
 
- Teacher training attainment
 
- Age/experience
 
- Attrition/turnover
 
- Subject specialization
 
- Ethnicity/nationality
 
- Subject mastery
 
- Verbal ability
 
- Attitudes
 
- Availability measures
 

B. 	Facilities
 
- School size
 
- Classroom size
 
. Students per school
 
- Students per class
 
- Classrooms per school
 
- Classes per classroom
 
- Availability of special-use facilities 
- Utilization of specia!-use facilities 
- Condition of facilities 

C. Equipment
 
- Availability
 
- Utilization
 
- Condition
 

D. Curriculum/Educational Materials 
-	 Availability of textbook and support materials 

Utilization of textbook and support materials 
Articulation of curriculum 
Dissemination of curriculum 

E. Adm:.ristrative Capacity
 
- Educational attainment
 
- Administrative training
 
- Age/experience
 
- Organizational context and incentives
 

(continued on next page) 
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(Table Thirteen continued) 

II. PROCESS 
A. Administrative Behavior 

- Frequency, extent and purpose of external 
administrative visits 

- Frequency, extent, 3-d purpose 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 evaluation 
C. Student Time Allocations
 

- Time on-task
 
1. Interaction with teacher 
2. Interaction with peers 
3. Interaction with materials and equipment 

- Tim,- off-task 
III. OUTPUTS 

A. Attainment 
-	 Progression rates 

Attrition rates 
Repetition rates 

B. 	Achievement 
- Examination results 

1. Absolute levels 
2. Averages 
3. Scores relative to other groups 
4. Mastery levels 
5. Achievement gains 
6. Effect sizes 

- School grade; 
- Attitudes and behaviors (to be specified and measured for 

each form) 
C. 	Equity Effects
 

- Range
 
(continuedon next page) 
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(Table "Thrteencontinued) 

- Quartile deviation 
- Mean deviation 
- Standard deviation 
- Distribution among criterion levels 
- Lorenz curves 
- Gini coefficients 
- Group differences 

IV. OUTCOMES 
A. Admission to further study 
B. Achievement in further study 
C. 	Employment 

- Initial occupational choice 
- Lifetime occupational choice 
- Aggregate employment rates 

1.Level 
2. Rate and direction of change 

- Job search periods 
1. Extent 
2. Results 

D. Earnings 
- Initial 
- Lifetime probabilities 
- Hedonic and equalizing effects 

E.Attitudes and Behaviors 
- Social responsibility 
- Social views and opinions 
- Political orientation 
- Consumer behavior 

F. Externalities 
- Increased social mobility and social inclusion 
- Change in disti:bution of earnings and income 
- Changes in personal values 
- Improved political participation 
- Reduced unemployment 
- Improved mix of manpower skills 
- Enhanced productivity of physical capital 
- Increased quantity and quality of rese'irch 
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5. 	 Do annual follow-up analysis of actual data use and identify parts of the EMIF 
that are underutilized and develop appropriate remedial systems (encouraging 
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 promnoting inc.)rporation of special studies, 
recurrent analyses, and products of prcect or program assessments and 
evaluations into ihe EMIS struclnro; and 

7. Develop and iuplerC1n a disseminition plan for the full EMIS that will include 
the aspecLs of promoting i f 'oved training for educational decisionruakers and 
estalishing efficicucy-hased benchmarks for all major educatitonal projects or 
progratlis. 

Once initiated, this r,ven step cycle should become a rcCurrcnt withprocess 

Cntoing considerations of thtcost versus effectiveness o alternative data forms, data
 
q tialit 3 , report formats, analytical approaches, and dissemination strategies. The
maintenance and improvement of the EMIS rcquire s a proactivc stance on the part of' 
the EMIS professional .tatf and adn'tq;istra:1irs. 

The status o1 ENIIS development will be thle ultimate detcinitnant of the detailed 
nature of tle two other proposals made here for decisionmaker training and 
establishment of efficiency-based bcnchmtrks. Neither of tile other proposals will be 
any more successful than the EMIS system permits and encourages it to he. It was 
asserted earlier that for full effectiveness these three proposals must be considercd as 
aspects of a single strategy. At the heart of this strategy, however, is the assumed 
tvailability of efficiency data. Thus the EMIS proposal can be fully justified only if 
both tie training and lxnchmark proposals are implemented concomitantly; however, if 
a choice must be made or a priority assigned, the emphasis mtst be oil dlcsign, 
implementation, attd proper management of an efficietcv-based ENIS. 

For donors, these three proposals are corLgruent with three major strategies currently
pursued in the education and human resource sector. These are the support for cost 
containment, the faciIitation of widened financial responsibility and greater individual 
decisionmaking, and the promotion of bureaucratic decentralization of responsibility and 
aotthority. The efficiency enhancement proposals presented here are convergent or 
directly complementary to each of these and the increased efficiency of the education and 
training activities of the nation will be systematically supportive of the goals of these 
donor strategies. More impolrtant, the efficiency enhancement approach will allow 
individual nations wider alternatives for what cart be (lone for and by their citizens both 
within and outside (if the education sector. 
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In the poorest countries the effl'e ncy approach will help st; ve ol TieIlist d ire 
,conseqtences of fiscal constraints and accclerating .ocia demand. Ili the moreadvantgud nations the efficiency 1I')roat,1a, uean th, dilferer+cee between a 

degcncration to edutIc atonal ind,. jiacy and .i progression to edlicr iOnal significance in 
affecting social and individual development. The ultiniate product of all efficiency 
reforrms will kc judged finally b w.ti happens iH',e clas;lotii and ill the individual 
stutfhnts success Or frustration ill Iearning. The purpo)s; of) tIe tiacro-orietited 
proposals hlci for training, belvcfuarks, and an FMIS based on efficiency analysis is to 
fprotote loi tcrim, tii0I-r-cIfitioI1af iliirovetirciis at tlie level of the school and 
Classroom. 'The tiltinwite rgoal is tt, assule CfficiCer classrr is--classrooins efficient in 
providin , ci' uitive an1dironco_,nuiy Iearine irpportiillics inn cquilale u1lalilcr. 

B) lmtirittiilli the better useC il cxistrne rcsouc ;> ,nd ii]r'vd plans for procuirng 
and utili/ii fiturc rcsourccs, atiou antibe trinCt.ri ieILilid from a tecichei mploymrentc c 
and stildclit coita;itirieti e rrH t'li lOW ria C']iie deC'Cott)ietit sy'stCil tlhat both 
the prodlilcer., ai user, die l111a be. standairdsof W\'>terit t \Withirt clicicltcv 
educaitiIonll pricr;iins havc rHo clCar ilireniti\>L pro10 TthcTe proper useotc th,.ir cee. 
ofe ciency sIldld it educatroal rrr:lrraeenClt will p)olliotc iniproved 
accinitahility of adriini trators ind more effctl'ivC rtili/atio llof ill rC'SOIIc':,. By 
avoidirie tuecluiati.tic ;aid rrudo-ot:,bjc.tir( ;approl;Iche', alid by'ac'ceptin tie prrj.r role 
for subiectivc iul'iCIt ill ciLircati LI;al dc ixiorniiikiirA aiid dcbalt , efficiency 
e hlr1cCiieut urhtiirr.itClY, %ill lCId to OW 'i;rlle' rrrrt of life c ;11c's for itifidividial 

,stildclits, of g-C.ater prtlc',o,,rr:l it,,t, ! , oirt each1raiid a tratlrs d Ofiti ;JAli 
Cex)andcd sociail arid et'orr HiiC l. l urtrlt Imtr illra .dC%'h I tw i 

'li c c llttw i.,, to Aied wilh ire dCh tC. Ill :1tlrtil v- -. etcif ic )r eetll rriion-
Specific 'olicXt, :a>, Inuv.bt1 rtie" rre' iirhli n'rs, :11id tal ut > of citict y are suia.iblC 
frrr eac lIc el arid 'pe it1 eduhitr i riufl trarir: , l, r'eCrIIt a, scsi til ol tlesc 
efIiciVitcy sties \%ill a trethail lic debatc ovcr cdrimiliriia clfficieicy crinuiipasscs 
c(rlIcer'ti wih tire .'if'd;t frurNsIrl anrCreoi gals it'dtricanrs of the educational proce'ss. 
As the dchiatc cominiit tD, ir'e cail tt just hope, butl expect, thil ie bc!1cr questions 
asked of' ecdtucatiotn n w1! yield better inswers in the lutitre. 
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AIPEN I) 1X 

STATISTICAL MEASUREME-NT 0F EQUALITY 

In this appendix a brief discussion will be presented of some of the alternative 
statistical measures that can be used to quantify the distribution of eduCatio;Ial O)uLtpiLs 
or outcomes. As noted in the text, however, these statistical measures of equality can 
be interpreted in terms of equity ("fairness") only by the applicat ion of val le 
judgements to the quantitative inlJicators. 

The first of tie statistical measures of equality iS the i it. 

Simply defined, the range is the difference between the largest .ad smallest values ill a 
distribution. While useful in comparing variability between or among glo,,ps, the fact 
that range deals only with the extreic values of a distribuiololl makes it an unreliable 
indicator for distributions that involve a small iunmiher of .bservations. Ilowever, even 
in sets that involve a large number of observations, a single ex\tremIe valC (called an 
"'outlyer") can CaLse tite range rucasurc to misrepresent the m..,iewl theof at'ial 
variation. For exanq)le, one could hlave two diNtribuliorIs Of cliIVlllI1 scoics with 
te identical range values of 2() to 100. lowever, ill one distributio, ahieveienlt 
scores could he spread equally across the distribu:io, while ill the seCOild, one persolli 
could have scored 20, anOtithek person CoU have scored 100, and all of the other 'r: )ri. 
could have scored between 65 and 70. The range mc.urc is useful in identifyiig 
extreme values but, L , does not serve as an adcqualt indicator of ihe underlying 
distribution between the extrenic values. 

The qiuartile deviation irleasure of' variability atteimpts to correct for soliic of tii: 
weakness in the range nIe.AsuLre the quartile deviation is Cql.i to oine- hlf the distalnce 
between tie 25th and 75th percentiles in i frequeIcy diStri hutiori. The 25th percentile 
(first quartile) of the distribulion is that value be low wh'h 25 percelnt (ffall valies lie. 
Similarly, the 75th percentile (third quartile) is that value bclow which 75 percent of adl 
values lie (and above winich 25 percent of all values lie). The quirtile deviation 
measure emphasize.s scores t (tlhethe 50 percent of that surrold111 InCiedian sCcond 
quartile). Sirce it measures the average distance (if the quartile points from the mediain, 
it is a better measure of score density than is the range. Also, when a distribution is 
asymmetrical ("skewed") the comparison of the qtirtile dcviation ieastire with the 
median can indicate the direction aind uliounit of skcwness. 

For example, assLIie .1distribution in which the first arid third quartile vailtes are 30 
and 60 respectively and the niedian (second quartilc) valui is 50. Thel quartile deviation 
measure is 45 which indicates a skewness (the va1lue for theprobable negative riearI 
middle 50 percent of the distribution nior-aily will be to the left of the median value 
since tile range of sub-median 'alles -- 30 to 50 -- is greater than the range of super
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APPENI)IX FIGURE ONE 

SKEWNESS AND !',IRMALITYIN DISTRIBUTIONS OF CHARACTERISIICS 

FREQUENCY Negcatie Skewness 

0 mean nedian CL I\RACTERIISTVIC 

FREQUENCY Positive Skeiness 

o [lCdiaf mean CI IARACTERISTIC 

FREQUENCY Normal Distribution 

o mean=mediam CHARACTERISTIC 
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25te mean:oftese squares Wudb 1 rtesadr ei~nwudb 
geatreliereabilit Qti~ll affecte bysm
St.t4sicard eebit ev on is t sure of w 

ore tesmpgerrors) and offers abaance btlween 
the range's emphasis' oretrems and the quartile;deviation -nd, mean deviation 
emphasis on central values, In a normal distribution a single standard deviaton above . 

~ andl Nlo the mean will delimit the middle 68:26 perce'nt of the distribution. Since the' 
stna deviaton also is~a equred conponcnt orirelation 'analysis, it has achieved ~ 

Sthe aforementioned positionof predominance inresearch.~However, all the measures of. 
inequality mentione'd here have leiimate uses and ie selectioniof asinglestaiitical 
measure miustb dete'm'ied by the nature of the underlying distibution and the policyK
issues oewssto addres. . . . 

A nmore'rmundane but, at times, appropriate measure of inequality issimply t td
P adistibution in terms of u va 
<'J certaincdterialevels. in education, for example, itis common for teachcrs.o assign2 

letter grades for certain test scorelevels. One example wouid be the following: 

A (Excellent) - ~ =94' - 100 
B (Above Average) =86 - 93 
C (Averag) 66 - 85 

S.F 
D. (Below Average) 

(Failur) 
55 
0 

-
-

65 
-454 -0 

Obviously, the linkaige of letter grade to score isarbitrary (although some teachers may
Sdetermine the numerical values through an assumiption that the realized test scores will 

approximate valies froma normal distribution) as are the parenthetical value statements 
, 

"nextto t~he le.ter..rades. Sometimes, testesultsorother scores are divisibleintO only 
woclasses--pass or fail--with mastery scorin~g being a special case of such a binary 

oith"Teis that once a'crtri'' .liiiuir 5 

at oncsacrteriaaten iscreated,,the distribution 'ofvalues within the 
.......................... a legitimate measure of vanation. For example,. if school
2 has '70a percent..ass rte this valuecan becontrasted witha school goal past schoolthtT -or of'p is naosursdcoi"' that'i pcrformance, ershol. tJsipotnt eognzeI m 

Smeasures of variability in such standards of achievement involve an,.explicit use of 
~Subjective judgement. While all of the equality measures discussed here willrequire 

1 subjective interpretation when applied to policy determinatio'n or evaluation, the~ 
interpretation of assigned letter grades and similar standards will require subjective
interpretation 'of a r'measure that is itself sibjectively determined. This does not 
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disqualify tie use of thse stndas as indicators of educatonal effectiveness but itdoes 
suggest atl s cauon be applied when using them i ' 

Tlext ines aceLqua Ity is a i agrammnati rather han .statistilone: ljtje' 

nz 
rcja~v ieh cumulative incidence of the'unit-s -ofobscrvafopd - ignal deMt 

SLurve ecumulaovemicideo svesidcaome characteristic 
"~it 
study incom'or earnings i.nequality the Lorenz curve compared the cumulative 
incidenc f income 6r earin61 .h' ofpplton..Ahsi[igs wvith cumulativ'incidence 

indicated in App~endix Figuie Two, die cunitildveper-'' o'f icmei meureon~ 
tli& vertic! l *axis an'd the cmltvLpeenofpopulaition ismasc (o h 

horizonl Isommo the pooresttomeasure population in:iidence from 
althies'as one movesrom left to righton the horizontal aisThus,,the renz 

curve'of a distributfioii must alwclys'fall on or below the diagon~al (the curve would be~ 
on the diagonaloilly in cases of absolute incom~e equality) and be concave to 'they 
diagonal.go 

In bficf,.ie Lorenz curve indicates the percent of total income held by various units 
~of the population. For exaiipc ecept in cases of absolute equaity,'ihe pors 0' 
"percent of the population (on' the ext~remne left of the horizona ai) iu'st have less 

.than rg)ust10 percn of alf income and the wealthiest 10 percent (on the' ext, 
havemor thian 10 percent. The extremes of cure musttouc 

digo ................. of therecangle percett 'of p vezeroa ' n, i ie ulaionill h'2'p
perccnt'of teincome and 100 percent of the populadon must have 100 perccnt of the 

A"s5ingle Lorenz curve canbe evaluated in terms of its position relative to the 450 
diagonal. Thecloser the curve is to the diagonal the greater the degre of equality, the I

more distant th'e curve is from the, diagonal te more unequal the distribution. When 

Stwo or more Lorenz curves are presented in the same dia ram it ispossible to compare
~them' in terms'of relative equality. Tliecurves closer to' the diagonal aeawy h 
miore equalgin their disribution of h aacteristi being examined a 

Ljorenz curves have been adapted for a variety of uses in education. The units of. 
"observation can be individual students classrooms schools geographical regionset.'
and the characteristics can be any of the input or output measures discs,sed here or, th 
outcome measures discussed in the succeleding session.. Cohn,(1979) indicate, ah 

~~adajitafioiiof theLorenz curve for school finance analysis. He piresents the percent of 
estudnts~ranked by wealth relaive to percent of total schoolexpenditure on students. 

Thi.is! not .. however,, a ru. Lorenz curve, since the characteristic measured 
44xiexenditures) is not the same as isugs 

K, ued fr te rinkinof he~s~fei~(dsrncwea173~ 
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APPENDIX FIGURE TWO 

Lorenz Curve of Earnings 

Cumulative 

Percentage of 
Earnings 

Lo ren z Curve 

0 	 Cumulative 

IercenLage of 
Population 
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Appendix 

Another example of a molified Loren,. curve wouldhie to raink schools hy expenditure 
and relate this to cumulative achicveent measure,; A~s in tie Coln cxamplc (where 
one is testing the relationship of' weillth to CXpenditlire), olne is Cotmparing a 
determinant (sclool expendittrt.) to ,Iatllcl (a:chicvemelnt. I 

It is alv ays prferable toluse a t nlly'IrI-tm L rte I l (wherelllk. tlaiill y lif l I rtlt curve 
tihe characteristics used fr mIeC:msuiemmietl aidmld''lliklgan., the saille ) whlcre possible 
because it incrcases the caSe and ci.jritv of 1;itt'rlrettion,ion ( may CpCt that tihe nllost 
coimllon ise of l.orcnz curves eo ffIII educLational aialyS;.s will emmitiim ot bco'tlniparing 
(amrninugs" ierei o di0 r,1t el.. .aji CAInIis.(11 i naln~ )ulop rof' 

The inLal staltitical IiCI:IN-tc Of eaal' tUt\k1 cC, lVIS 0 1I Pie 
(;iti cO1ticiei nt wJ1 (e'i\ a' ,iiII'OII, Of c XliNi ,, iii i 'dllytie rC!ztionShip: 
inttic.ited by lhe 1l.t)rci ctil\'e. (G;it . ilCI:, tiilJ uIil\ ' uel hr "iliC" .orenz 

I '111ll'allliv" 

A 

1
 

0) (-'umiuhitive 

Pct'emagc of1
 
Population 

curves (where the haractrvtic of incidience is the sanic as the critcria used for ranking 
the units of ohservation) and normally is riot appropriate [or adaptations of the type 
ill"de by Cohn. 

leyneman andl LoxIcy (1983A) indicate how Lorenz curves can be applied to 
educational quality/educational achievement analysis amnong groups. 
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The Gini .coel'ficiti represen ty 'i1 1liO o"thU a1ea htwCen the I-OrCnZ Curve and the 
diagonal to the area ibomied by he diagmal and the hower h(urriutl andi right vertical 
axis. In the diagrt on tpac 175, the huivnt- would he equatltoA divided by A+13. 

Since the value A I I i;eo.st-i t or any e IveirI torii digl i:t1, challe ilo .\ 1 t1e 
tire si/C of A (the total irca , thr Mr:,e rir\ Crr C trutli ' ill delICrniL'di iOiial) inC tilre 
siZe of the CO'liCLni The urther the ctirv nrawyiti tireTl iaporial, the closr the 
value of A apprliceh,'Ai , anti the clo,,r the cOlfAiCilt \t ir, to H.(t(abSollite 
iluai,1ilitv'). Th:' chlto l thek eiir'i .s to i lic ire ofo alil,hmcr the 5,,it A, ai tr 

clhoer te col ir valui is to 'mr0 t ,,ohrt: ).:'it.lfrl A 10oA coCfficiCnt vailue 
dcnotws grailt cjltr ir\ cil hi.t ',duicr i ill ., h dcrtk rae ilk 

't'he (iilik rlli t'cir allow for , i ,iitla) luirc' rtmrr' h (rit n1fr uifrlrtolls at 
onl.c alld is [rot limirh \ the i cllr a c 'spt (f,pv1 oit laoe trllr it)(lraw muiltiple 
.olclr cllrvc': Ina fixcd hr l t c . A:li.r,:, 1I -ill, t roe . ic1.0rt'l.. cll\.sar' m o l r 

al apcf~mgo gcaf.i'll r:rl\ ilC'p:rls0.sC. ill 0 ':trmll. of'. lr alrtr 
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