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LIMITACOES DA ANALISE ped SISTEMAS

Harry J.Hértley

O principal objetivo d@ste artigo & o de identificar as
mais importantes limitagdes dos varios métodos dos sistemas para o
planejamento educacional. A maior parte da literatura atual sdbre ol
sistemas tem a tendéncia de ser mais descritiva que critica. O Sr.
Hartley tem a esperamga de que a localizagdo das limitagdes (&le indi

ca em nimero de 25) levarid 3 compreengdo mais realista das vanta
gens da analise sistemas.
A analise ' sistemas apresenta deficiéncia ao ser apli

cada & Educagdo. Entretanto, um niimero crescente de educadores est3o

usando complexos processos de planejamento, que os ajudardo a contro
lar o futuro de suas escolas, em vez de apenas reagirem aos aconteci=-
mentos e serem dominados por T145. Uma perguntaNdjue muitos a
dores ¢ tentam,hoje em dia,responder & “Como usar a,anélii§; 

mas mais eficazmente nas escalas e universidades) em vez pérgunta

se essa andlise deve ou ndo ser usada. Vivemos numa era em que evol
ta estudantil % segregacao racial, o problema da autoridade dos pro

fessdres e o desprézo piliblico dos educadores sio movimentos crescen

tes. A fim de melhorar: o planejamento e auxiliar o corpo docente, que
tem a sensagao de incapacidade diante da mudanca radical, foram de
senvolvidos instrumentos mais complexos de programagao, esquematizadcs
em atividades especificas,tais como planejamento do curriculo, uso dos
recursos de ensino, avaliagdo de aluno, planejamento das instalagdes ,
balango, orgameno e planejamento geral a longo prazo. Muitos observa-

dores afirmam que a educagdo estd no limiar da "era dos sistemas".

‘ﬂ‘iue € andlise §of sistemas? Um sistema & formado
por duas ou mais partes e por suas relagées’que as transformam numa
Gnica entidade identificdvel. A anilise nos permite entreyer as par

tes e operagdes do sistema. A nogdo de sistema, certamente, ndo é
nova. Falavamos frequentemente de u%f sistema social, ’( economico ou

educacional, quando desejavamos simplificar aquilo guq,setia,de ou

tro modo, um labirinto de relagbes complexas. fjak ,%5lpropenséo da
mente humana para colocar em ordem acontecimentos que, de outro mo
do'seriam apenas eventuais, os individuos tenden a associar suas ob
servagSeswgﬁa algum tipo de sistema. A @ndlise % sistemas € um mo

do de pensar. Ela nos da uma estrutura que permite a utilizagdo da



MINISTERIO DA EDUCAGAO E CULTURA 2’

opinido de peritos em numerosos campos, de modo que os resultados
superam uma opinido apenas individual. Permite que as pessoas al
cancem solugdes e formulem questdes numa linguagem universal, isto

de planejamento, proceséuaﬁs e distributivas, propagou-se das in
distrias e do Govémno Federal até aos distritos escolares. Abran-
ge quatro areas principais de aplicagd@es i Educagdo,indicadas no
quadro 1. Podemos ver as escolas como um sBtema aberto; identifi-
car as propriedades dos varios subsistemas; analisar processos; co
mo o de ensino, do orgcamento e das negociagbes; avaliar a acdo do
sistema escolar com o auxilio de conceitos especificos,tais como
O sistema de planejamentqQ o programagaq g orcamento, que estd sen
do adotado pelos distritos escolares em mais de 20 estados.

Este artigo ndo pretende apresentar definicdes amplas e
ﬁggfsistemas. A literatura atual

ilustragdes variadas da andlise
dedicada a éste tépicoeextensa e facilmente encontrada. Mas, como
se poderia prever, a maior parte da literatura que, descreve &s-
Ses novos pwocessos gerenciais inter-relacionados eptende-se de
mais nas justificativas e é por demais resumida no aspecto criti-
co. O resultado geral & gque os educadores nio tém informagdo sufi
ciente para julgar a validade relativa das técnicas dos sistemas
em competigdo.

Meu objetivo basico sera, portanto, a exposigao de algu
mas das principais limitagdes dos processos dos sistemas relati
vos d Educagdo, e a redugdo da brecha existente entre expectativa
e realizagdo. Essa énfase dada a limitagSes e apresentada por um
adepto convicto do método dos sistemas nao devera ser interpreta-
da como rejeigdo das técnicas que surgem. Em vez disso, pretendo
que ela acarretd maior uso da andlise ﬁg; sistemas nas escolas,de
pois que os educadores e o piblico tenham compreensdo mais realis
ta dos beneficios que possam surgir. As 25 limitagdes que descre
verei nao estdo em ordem prioritdria. Recaem em trds categorias
basicas: 1) conceitual (problemas de definigdo téég;q%i,Z) opera-
, 1 ( pro |

g C AR X7

cional (problemas de execugdo administrativa); 3) soci i

blema de importancia ambiental). Algumas das limitagdes podem es
tar incluidas nas trds categorias e a taxinomia apresentada n&o
é simples.

ol -
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Terminologia confysa. g ped sistemas t%gy
quase tantas definig5é§%g§§§‘t%§< deptos. Uma indicagdo da con

fusao ligada ao tdpico & que hd pelo menos 60 nomes té&cnicos e

expressoes diversas para designar métodos ou formas de contrdle
gerencial, tais como andlise de sistemas, pesquisa operacional,
anadlise operacional PERT, PPBS, orgcamento do programa, custqQ;

rendimento, andlise do imput_r.putput, andlise do custobenefi
cio, programagao modular, ensino aliado ao computador etc. Al
guns désBes foram descritos em nimeros anteriores do Kappan.And
lise ﬁg?sistema significa Mais de que técnicas baseadas no com
putador . Abrange M perspectiva ou maneira de pensar pela qual
‘ﬁmqideterminada organizagéo pode ser definida, examinada, avali

ada e aperfeigoada.

Quadro 1 _ gyatro sreas de aplicagdo da andlise de sis

tema & Educacado.

Area Atividade Exemplo
1. Formulagdo das di Planejamento estraté PPBS
retrizes gico

2. Geréncia Execugao-_Contrdle ad MTS
ministrativos

3. Ensino Aprendizagem e Avalia CAI
cao

4, Pesquisa Projetos e sua Aplica PERT
gao

Problema de adaptacdo dos modelos.

Os modelos genéricos deveriam ser alterados para se: a
justarem a situagOes especificas. Os modelos e processos for
mulados num contexto podem ndo ser transferiveis a outro. Deve-
mos estar a par da possivel perda que ocorre no processo de adap
tagcdo. As subclasses dos sistemas tém dmbito limitado de aplica-
¢do e, por isso, os responsiveis pelo plano de agao devem estar
informados daquilo que os modelos utilizados poderdo ou nao pro
duzir. Uma grande falha do especialista & a de acreditar que os
conceitos técnicos e linguagem por €le utilizados podem servir
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para explicar o universo. Em térmos de analise quantitativa, as
escolas sao muito mais complicadas do que gualquer sistema idea

sistemas. Parece que a missdo e o

lizado pelos militares, que foram os mais responsiveis pelo de
senvolvimento da andlise

processo de decisdo sdo mais bem definidos em relagdo & defesa
militar do que em relacdo d Educacgdo.

Insensatez. O enorme pulo da tecnologia e ciéncia

vai muito além de qualquer avanco da sensatez humana. E atraso
em matéria de sensatez & muito &bvio. Podemos analisar  comple
xX0s problemas educacionais com os computadores, mas muitas vé
zes nao conseguimos avaliar o valor e importdncia dos dados.

A tragédia de nossa era é que a capacidade intelectual para e
solver os problemas de relacionamento humano parece estar regre
dindo.

Ilusdo de suficiéncia por parte dos construtores

de modelos. Demasiada confianga em modelos matemdticos para es

colas pode acarretar condigOes em que modelos bastante insufici

entes sejam considerados com demasiada seriedade, por falta de

melhores modelos.adaptiveis,. Pesquisadores ocupacionais, em par

ticular, parecem sofrer ﬁﬁg mal da "ilsao de suficiéncia" ao

elaborarem modelos para os sistemas educacionais. Andlises com

plexas podem basear-se em dados deficientes ou premissas duvido
sas.

de Insuficiéncia de incentivos dos Estados. A andli

se g sistemas ndo serd adotada em muitos distritcs e escolas
menores até que os departamentos estaduais de Educagdo lhe déem
maior apoio. A minha opinido & a de que nenhum Estado dari maiar
apoio, a nao ser mediante, no minimo, seis condigdes: 1) Comple
mentacdo dos projetos experimentais de maior prioridade existen
tes; 2) formagdo de centros regionais de processamento de dados,
usados em rodizio; 3) maior centralizacdo da autoridade para re
duzir o niimero total de distritos; 4) explicacdo convincente YA
das vantagens que os processos dos sistemas acarretam para as
escolas locais; 5) planejamento e execucdo de programas pilotos,
e 6) demonstragao por parte do Departamento de Educagdo America

no de que foi bem sucedido com a andlise operacional.

Centralizacdo tendenciosa. Como muitos distritos

locais cresceram e se tornaram mais complexos com bancos de da
dos, centros de informagdes e outros mecanismos de computagao,
a tomada de decisdOes centralizou-se mais, estando contida numa
cadeia de comando rigidamente definida. Aumentou a distancia eg,
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feig} entre os comandantes e comandados, reduzindo-se assim os
direitos democraticos individuais da decisdo, discordincia e
desvio. Um problema basico da administracdo escolar piliblica
de nosso tempo & o de como contrabalangar as vantagens obti
das com a centralizagdo do comando, sem destruir valores ne
cessarios 3 sobrevivéneia humana, como o direito individual

de decidir. 'Y AVlMg’NTO yPRE VIs7TD

Aumentofde custos|imprevisto.) oH& VS TOS
4

Novos processos dos sistemas, incluindo o sis-

tema de planejamento_~-_programagaq_=_orgcamento (PPBS) nao fo
ram planejados para reduzir os gastos per se. O orgamento do

programa, por exemplo, & neutro na questdo de reducdo dg@ Eus
to. Na realidade poderda acelerar custos escolaregyﬁe#éd1~é{i!2

necessidade de pessoal,){requipamentos e material adicional.

Nada ha de inerente ao orcamento do programa que O possibilite
evitar pelo menos um dos perigos dos orcamentos escolares co-
muns centralizados no objetqug funcao, que é a afirmacao "pior
do que o Gltimo, porémytdo ruim como o prdximo". A vantagem ba
sica do PPBS & a tentativa de mudar o foco orgamentdrio, reti
rando-o do objeto a ser comprado e levando—-o aos programas a

ols

-~ W -

- Distorcao de Meta. Os analistas M sistemas nao
estao sugerindo que o produbo total de uma organizagdo educa
cional possa ser quantificado e medido. Infelizménte, as organi

serem executados.

zagoes tendem a dar maior énfase s metas guc\peeed ser mais fa

cﬂﬁente medidas, tais como o dominio

ciando metas mais importantes-fue N4 Possagt ser gumtificadas
e medidas, kaﬁp co erspeckiva moral. £ o que denominamos de

distorgao de metas.

=]

wLJe conhec

Medindo o que nao pode ser medido. Combinar os

objetivos do programa educacional com as medidas do rendimento

& muito mais dificil do que acreditam alguns analistas de sis
temas. Num sistema descentralizado e aberto, como o de uma es
cola local, os objetivos podem ser?)(tema de rigorosos debates
plblicos. Ha muita discordincia em relacdo a &sses objetivos e
aos meios eficazes para alcanga=-los e medi-los. Podemos estar
tentando medir o que ndo pode ser medido. Atualmente, os proces
sos dos sistemas e os instrumentos matemdticos disponiveis sao

bastante mais precisos do que os critérios adotados para as me
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didas educacionais. E necessdria a elaboracdo de indicadores
do rendimento. ,

Culto dos testes., Testes padronizados para o
rendimento académico hi muito tempo sdo usados como indicado-
res do funcionamento dos sistemas, embora tenham acarretaddﬁk
mais problemas do que aquéles resolvidos. H3 o perigo de uma
idolatria dos testes. Quando a avaliagdo por meio de testes se
baseia em instrumentos pobtres, afirmagdes duvidosas, dados in

terpretados eerdneamente ou tendenciosos, poderd distorcer as
vantagens apresentadas pelos processos dos sistemas. Organizar
a educagdo em fungdo da georia econdmica do input e output &
mais perigoso numa época em que nossos métodos de avaliacido *
sdo tdo primitivos. Poderd haver o menosprdzo de importantes a
tividades escolares especialmente na esfera afetivyg ggmoral g
estética, que ndo estd situada dentro da acdo dos instrumentos
de testar existentes atualmente. B facil dizer que tudo o gque
pode ser descrito pode ser quand ficado, mas é mais dificil fL
criar as medidas aceitiveis.,

Culto da eficiéncia. A anilise &e fistema pode
enfatizar demgsiadamente a poupanca econdmica. Assim, a poupan
ga pode ser preferida 3 realizacdo. Os criticos da politica ¥
econdmica indicam o mau aproveitamento de certas terras na zo-
na urbana como exemplo de interé&sses humanos que podem ceder

a
economia, com resultados desastrosos. Nas escolas locais hia o
casionalmente necessidade de uma distribuicgdo ndo econdmica dos
recursos. Désse modo, as escolas se beneficiardo com o “"ﬁeg
perdicio" de dinheiro em vafgres ndo econdmicos que espelhem %

nossa consciéncia social.

Propagacdo do racismo institucional. Como a ani

lise de sistema & um meio e nd3o um fim, poderi ser usada para

perpetuar o complicado racismo institucional.que ameaca divi
dir essa nagdo permanentemente. A confrontagdo  violenta en
tre brancos e negros serad intensificada, 8e nossos planejadormes
ndo procurarem destruir as sementes do racismo institucional e
privado. Taticas de dissengdo poderdo levar a estratégias de
reforma, mas o sucesso das estratégias dosrsistemas depende fi

nalmente da consciéncia social e talento de seus proponentes.
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Barreiras politicas. As escolas nao estdo livres das

influéncias politicas. Como a educagdo pliblica & um programa pi
b;}co, as escolas sofrem diretamente a influéncia de elementos po
liticos, que podem servir de obsticulos aos processos dos siste
mas. A "Politica da Educagao“ ainda estd em fase de formagao e,

portanto,nao hd suficiente estudo critico dessa matéria.
dugdo dos processos dos 51stemaslﬁae¢ como orgamento do programa
talvez devel os administradores das escolas a escolherem facgoes

oliticas m levar em e Smi N
P i ,se e em conta os aspectos economicos, processo *

orcamentdrio tramita na arena politica e muitas pessoas  talvez
-~ . I\ . .
nao desejem expor seus valores e tornar visiveis, no orgamento de

programa, alguns dos itens que podem atualmente ser camuflados.Em

bora a Educagao possa estar afeta até certo ponto, d andlise
sistemas, algumas autoridades talvaz considerem a racionalizagao

econdmica uma invasao de seus dominios.

Processos de negociacao convencionais e coletivos.

Uma importante limitagdo & a relativa as negociagdes dos profes-
sOres e a conseqgliente luta pelo poder econdmico e politico.Desde -
1965, cada ano letivo viu maior nlmero de geves de professdres e
nao sabemos como terminard a questdo. Apesar dos métodos novos e
sistematicos para a distribuigado dos recursos, as negociagdes co
letivas no futuro imediato continuarao a basear-se no orgamento
convencional de tipo funcdo-objeto. Essa condigdo existirada  tam
bém naquelas institui¢des que afirmam estar usando orgamento do

programa e outros conceitos dos sistemas.

Desorganizacao no processapento de dados. Em parte

do seu programade preparo para administradores escolares, diver
sas universidades tentaram aperfeicoar complexos sistemas de da
dos. A principal dificuldade para adaptar um modélo de armazena-
gem e recuperacao * da informagéo, em Administracao Escolar, assim
como ocorre nas ciéncias do comportamento, & o da organizagao do
contelido. A recuperagdo da informacdo, em geral, exige informagao
organizada,de modo que os dados isolados possam ser loealizados *.
ficilmente. A administracdo escolar ndo dispoe atualmente de uma
teo "& ampla e, portanto, também n3o dispoe de um esquema unifor
me e organizado para a classificacdo, armazenagem e recuperagao
da informagdo. Uma~ taxinomia ou esquema classificatdrio extenso
deveria servir para o ponto de partida das bases de dados a serem

desenvolvidas.

* é;orage and retrieval model.
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Erros Monumentais do computador. Os computadores

tém sido apresentados como miquinas infaliveis, imparciais e in
dispensaveis. Por vé@zes suas qualidades foram exageradas por seus
adeptos zelosos. Ha evidéncias crescentes de que os computadores

podem errar e deixar de funcionar, ds vézes por causa de uma sim
ples particula de pd. Surgiu até mesmo um ndvo pegdcio de seguros
contra desastres provocados por computadores. Mé sua veloci
dade,erros triviais dos programadores humanos tornam—se monumen-
tais quando sao colocados nos cartdes perfurados. Em resumo, quan
do ocorrem erros de processamento de dados, ésses podem ser muito

dispendiosos e dificeis de remediar. Além do fator &rro, outros

I'd
prejuizos a longo prazo podem OCOrre = rapidez com gque a

maquinaria do computador /torna#e# antiquada.

Falta de pessoal treinado. As escolas locais tém*/
em geral, equipes inadequadas para o planejamento dos sistemas.Es

se problema complica-se porgue muitos distritos escolares nao tém
recursos necesSarios para uma instalacdo completa. Existem defici
éncias nos programas de treinamento dos administradores escolares,
na utilizacdo e nimero do pessoal administrativo e no uso do pro
cessamento de dados eletrdnicos. O resultado & gque o método usado
por muitos distritos escolares, especialmente nas cidades, foi de
liberadamente oportunista, em vez de sistematico e amplo. Coloca
ram por etapas os elementos dos sistemas especificos sem instalar
processos amplos. Esses distritos focalizam principalmente os se

tores que aparentemente produzem mais.

Violacdo dos direitos privados. A nao ser que ha

ja algum modélo que opere em cddigo, o computador colocard em pe
rigo os direitos privados dos individuos. Se o computador usar

dossiers permanentes, deverd entrar em vigor fgf amplo conjunto Y/
de regras sObre a coleta de informagée§5uaa apresentagao e aspec-
tos confidenciais. Se isso ndo acontecer, os computadores poderao
transformar as escolas e a sociedade num mundo transparente, em
que cada informacdo indiscreta sdbre algum individuo podera ser
avaliada pelos outros. Argumentos semelhantes foram levantados em
nivel nacional, quando houve a tentativa de desenvolver um Centro
Nacional de Dados. Ha a davida se tal Cenro seria simplesmente um

banco de dados estatisticos ou um "centro de espionagem".

Pressoes da organizacao. Os processos dos siste-

mas tendem a destacar a dindmica da organizagao, o que pode gerar

conflitos e pressdes. Com a introdugao de conceitos g como o
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PPBS, nao desaparecerd a inércia burocrdtica, os interésses inves
tidos, antigos orgﬁlhos, a honesta divergéncia de opinido e as
‘atividades politicas, almente tais processos podem servir ini
cialmente para acentuar conflltos e gerar antagonismos, a medida
*qupe os objetivos das escolas forem expostos em térmos analiti
cos. A avaliagao quantitativa do trabalho realizado pela escola
- pode irritar aquéles que-se orientam por valdres emocionais ou
politicos, ou entao aquéles que simplesmente ndo compreendem ©O
que estd acontecendo.

w §
Resisténcia 3 Wodificafdo @fganizada.f possivel que al

guns dos processos dos novos sistemas possam sofrer a oposigao -
de professOfes comuns, que encarem a andlise de operagdes como u
suérpagéo de suas atividades profissionais. Medidas objetivas de
eficdcia podem ser incompativeis com as facétas humanas da Educa
g&o.Existe% sempre algum grau de oposicao a qualquer inoyagdo ou
modificagcao planejada, em Educagdo. No caso da andlise déksiste-
ma, alguns professdres podem resistir aos novos processos; nao mr
serem obstinados, mas porque o orgulho provocarid o médo de falha

rem no névo empreendimento.

Legislacdo antiquada. As verbas concedidas para a edu

cagao pelo poder legislatiwo continuam a basear-se em objetos
de despesa em vez de se basearem em programas. Isso restringe a
extensdo até onde as prioridades dos programas podem ser determi
nadas por instrumentos analltlcos, ambém tende a perpetuar luga
res-comunsn e chavoeﬁfcomo«b “atendimento &s necessidades". Um
parlamentar bem informado, no futuro,fndo se contentara}gudsj em
saber, em térmos de ddlares, quais sdo as"necessidades" abfstra-
tas de uma escola. Nao se deixard impressionar com os continuos
pedidos de fornecimentos (i&ﬁgﬁ) sem a explicagao paralela dos
resultados da escola (output).

i
Predestinacao ucesso. E% provavel que se considera(”
inevitavel o sucessoffdlguns processos dos novos sistemas, nas es-

colas locais. A causa disso & que a avaliagdo de uma inovagdo téc

nica pode ser realizada pelas mesmas pessoas que instalaram os no
vos recursos. E muito compreensivel, portanto, que tais pessoas ¥
considerem sua tecnologia "enviada por Deus". O sucesso de alguns
aspectos dos sistemas jamais foi medido. A maior parte da litera-
tura descritiva refea%%e ao valor potencial dos novos conceitos,
mas ndo o prova.
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Problemas de Imagem Mental. E valor dos novos méto

dos dependerd em parte de sua aceitagdo. O que poderia ser um sé
rio obstdculo & aceitagd@o geral inicial seria a complicacdo de.
imagem mental que se faz da analise dé'sistema. A imagem dos pro
cessos dos sistemas abrange a crenca de que &les sdo funcionais

com uma equipe altamente especializada, apoiada por uma instala-
gdo cara de comp_utadores. Tais equivocos surgem porque muitos
dos processos dos sistemas sdo usados principalmente nos sistemas
escolares das cidades grandes e nos Orgdos governamentais, que j{

possqﬂ& tais instalagOes e pessoal treinado.
‘ o
Defeitos de findlise. Admite-se que todo sistema de

andlise tenha defeitos. Alguns dés$§es sdo limitagdes inerentes a

tédas as andlisesseletivas. Outros sdo conseqliéncia das dificul
dades e complexidades relativas a il determinada questdo ou con
trovérsia. Ainda outros sdo confusoglou erros de raciocinio que
esperamos desaparegam,'% medida que os especialistas aprendam a
realizar andlises melhores e mais completas. A mente humana pos
sul o que ja foi denominado de "paixdo pela ordem". Isso signifi
ca que o homem pode tentar ordenar acontecimentos que sejam ape-
nas fortuitos. Se interpre%tarmos ésses acontecimentos como se
fOossem fortuitos, nossa andlise seri provivelmente defeituosa e
nao tera valor como previsdo.

Aceleragao da velocidade da modificacdo social.Al

guns descrentes afirmam que ndo haverd futuros.Declaram que o
aumento da velocidade da modificagao social torna impossivel ‘nﬁ
planejamento a longo prazo. Outros declaram que um sistema social
moderno, tal como uma escola, talvez ndo seja realmente um siste
ma. Se definirmos um sistema como sendo "uma organizagdo ou es
trutura harmoniosa", teremos de censiderar que as escolas da cida
de de Nova Iorque, pog exemplo, tém pouco dessa organizacdo e
quase nada da harmonia necessaria para formar um sistema. Os pro
- blemas sociais de miltiplas causas parecem desafiar a anélisesdépi
sistemas. O presidente dos 7.000 pmembros da Sociedade Americana
de Pesquisas Operacionaié resumiu a questdo: Somos muito bons pa
ra resolver problema de maquinaria, problemas taticos e para ini
ciar programas bens definidos de pesquisa e desenvolvimento.Mas
somos bem . incapazes para resolver problemas estratégicos e fi
losbficos. yejo uma estrada muito longa e dificil & frente.Hoje
em dia, os sistemas sSociais modernos formam um tipo de "sistema
de conflitos" e podem ser examinados por meio de nUMErosos mode
los, criados nas areas de peSquisa da seguranca nacional e da

paz.
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Conclusao

E facil exagerar até onde vai o auxilio prestado
d educagao pelos 60 ou mais diferentes conceitos de sistemas. O
objetivo déste artigo & o de identifigar algumas das limitacdes
correntes na metodologia da anélise@ﬂh@'sistemas. Devemos acen
tuar que os processos dos sistemas sdo um meio e ndo um fim, pa
ra o alcance da igualdade e exceléncia em Educagao. Sei que al
gumas pessoas créem que, em Educagdo, ndo ha fins, apenas meios.
Embora os paragrafos precedentes tenham acentuado os defeitos »¥
dos processos dos sistemas, creio que aslimitacgées apresentadas
no quadro II fiquem bastante abaixo das vantagens em potencial.
E possivel que muitas das atuais limitagbes possam ser superadas,
4 medida que mais pessoas apliquem seus talentos & solugdo désses
problemas. No final, o sucesso dos processos dos sistemas depen-
de da habilidade daquele que os utiliza.
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Tabela II 25 limitacdes da Andlise deos Sistemas em Educagao.

Terminologia confusa

Problemas de Adaptagao dos modelos

Insensatez

L]

Ilusao de suficiéncia por parte dos construtores dos modelos

L3

Insuficiéncia de incentivo§ dos Estados

Centralizacao tendenciosa

Aumento de custos imprevisto

Distorcac de metas

W 0 N O U dx W N -
.

Medindo o que ndo pode ser medido

L d

)
o

Culto dos testes

|
=
L]

Culto da eficiéncia

l—l
[\
0

Difusao do racismo institucional
Barreiras Politicas

=
S W
L] L]

Processos de negociagles convencionais e coletivos

=
w

Desorganizagcao no processamento de dados

'—I
N
.

Erros monumentais do computador

l—l
~
.

Falta de pessoal treinado

l—l
[00]
.

Violacdo dos direitos privados

i—l
O
.

PressOes da organizacgao

N
o
.

Resisténcia & modificagao planejada

N
=
L]

legislacdo antiquada

N
N
.

Predestinagdo ao sucesso

N
w
L]

Problemas de Imagem

N
1N
.

Defeitos da Analise

N
[$2]
L]

AceleraCao da velocidade da modificagao social
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By HARRY J. HARTLEY

The primary objective of this article is to identify major limi-

“tations of the various systems approaches to educational plan-

ning. Most of the current systems literature tends to be descrip-
tive rather than critical. It is Mr. Hartley's hope that the focus
on limitations—he lists 25—will provide a more realistic under

standing of the advantages of systems analysis.

ystems analysis has shortcom-
ings in its application to educa-
tion. But an increasing number
of educators are making use of
sophisticated planning procedures
that will help them exert control
over their schools’ future instead of
merely reacting to events and being
controlled by them. A question that

" confronts many officials today is

not whether systems analysis should
be used in schools and universitics,
but how it can be used most effec-
tively. We live in a time in which
student revolt, black separatism,
teacher power, and public disaffec-

~tion for educators are growing

movements. In order to improve
planning and offsct the sensc of
powerlessness felt by school officials
caught up in radical change, more
sophisticated policy-making tools
have been developed and phased
into specific activities such as cur-
riculum design, instructional media
usage, pupil evaluation, facilities

MR. HARTLEY (3034, New York
University Chapter) is chairman, De-
partment of Administration and Super-
vision, New York Universily. He is
author of Educational Planning-Pro-
gramming-Budgeting: A Systems Ap-
proach (Prentice-Hull, 1968, $7.95).
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design, racial balancing, budgeting,
personnel management, and gen-
eral long-range planning. Many ob-
servess tell us that education is on
the threshold of a “systems era.”
What is systems analysis? A sys-
tem consists of two or more parts
and their relations which together
form a single .identifiable entity.
Analysis provides glimpses into the
parts and operations of the system.
The notion of a system is certainly
not new. Frequently, we have
spoken of a social system or an
economic system or an educational
system when we wished to simplify
what would otherwise be a maze of
complex relationships. Because of
the propensity of the human mind
to impose order on what actually
may be random events, individuals
tend to associate their observations
with some sort of system. Systems
analysis is a mode of thinking. It
provides a framework that permits

the judgment of experts in numer- -

ous fields to be utilized so as to
yield results which transcend in-
dividual judgment. It enables per-
sons to achieve solutions and raise
probing questions in a universal
language, i. €., systems analysis.
The systems approach, which is a
composite of a number of planning,
procedural, and allocative strate-

of Systems Analysis

gies, has spread from industry and
the federal government to local
school districts. It includes the four
major areas of educational appli-
cation noted in Table I. We may
view schools as an open system;
identify the properties of various

subsystems; analyze processes such

as instruction, budgeting, and nego-
tiations; and cvaluate performance
of the school system with the help
of specific concepts such as the
planning-programming-budgeting
system (PPBS), which is being
adopted by local school districts in
more than 20 states.

It is beyond the scope of this
article to offer comprehensive defi-
nitions and varied illusirations of
systems analysis. The current liter-
ature devoted to this topic is ex-
tensive and easily available. But '
as might be expected, most of the
literature describing this new gener-
ation of interrclated management
processes is rather long on persua-
sion and short on critical appraisal.,
The net result is that educators
often do not have suflicient infor-
mation with which to judge the
relative worth of competing sys-
tems techniques.

I\\/I y basic objectives, then, are to
g consider some of the major
limitations of systems procedures
for education and reduce the gap
between expectations and achieve-
ment. This focus on shortcomings,
offered by one who is strongly com-
mitted to the systems approach,
should not be interpreted as a re-
jection of the emergent techniques.
Rather, it is intended to call for
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even wider usage of systems analy-
sis in schools after educators and
the public have a more realistic
understanding of the benefits to be
gained. The 25 limitations 1 de-
_scribe are not listed in order of
priority. They fall under three basic
categories:-1) conceptual (problems
of theorctical definition); 2) opera-
tional (problems of administrative
execution); and 3) socictal (prob-
lems of environmental relevance).
Some of the limitations may fall
within all three categories, and thus
no simple taxonomy is offered.

Confusion over terminology. The”

term systems analysis possesses
nearly as many definitions as there

“‘are persons who advocate its use.

One indication of the confusion
that surrounds the topic is the fact
that there arc at least 60 different
code names and acronyms for ap-
proaches or management controls

tions rescarch, operations analysis,

- PERT, PPBS, program budgeting,

cost-effectiveness, input-output
analysis, cost-benefit analysis,
modular scheduling, computer-
assisted instruction, and so forth.
A number of these have been de-
scribed in previous issues of the
KAPPAN, Systems analysis is more
than computer-based techniques. It
subsumes an outlook, or mode of
thinking, by which a particular or-
ganization may be defined, ex-
amined, evaluated, and improved.

do. The pathetic fallacy of the ex-
pert is to believe that his technical
concepts and language-can be used

to explain the universe. In terms of -

quantitative analysis, schools are
much more complicated than any
system yet devised by the military,
whicl: “is where systems analysis
was iaigely developed. There ap-
pears to be a more clear-cut mis-
sion and decision process for de-
fense than for education.

Awisdom lag. The quantum jump
of technology and science far tran-
scends any comparable advance in
human wisdom. A wisdom lag is
apparent. We can analyze intricate
educational problems with com-
puters, but oftentimes we cannot
estimate the value and relevance of
data. The tragedy of our era is
that human intellectual capacity, as
addressed to problems of human
relationships, seems, if anything,
regressive.

llusions of adequacy by model-
builders. Too strong confidence in
mathematical models of schools may
bring a condition in which far from
adequate models are taken too se-
riously, for want of better models
which remain tractable. Operations
researchers, in particular, seem to
sufler from “illusions of adequacy”
in their modeling of educatjonal
systems. Elabotate analysis may be
based upon poor data or quest:on-
able premises.

TABLE I. Four Areas of Application of Systems Analysis in Education

AREA ACTIVITY EXAMPLE
1. Policy Formulation Strategic Planning PPBS

2. Management Administrative Execution—Control MIS -

3. Instruction Learning and Evaluation CAI

4. Research .Pure and Applied Projects PERT

[

Problems in adapting models.
.Generic models should be altered
to fit specific situations. Models and
procedures formulated in one con-
text may not be transferable to
another. One should be aware of
the possible loss inherent in the
adaptation process. Subclasses of
systems possess a narrow scope of ;
applicability and thus policy makers
should be apprised of what bor-
rowed models can do and cannot
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Inadequate impetus from states.
Systems analysis is not going to be
adopted in the many smaller school
districts until state departments of
education increase their support for
it. It is my opinion that individual
states will not increase support until
at least six conditions are met: 1)
existing expcnmental projects of

\hxgher priority are completed, 2)

regional data processing centers
are established on a time-shared

ﬁ’msis, 3)

their complexities with data banks,

reduces the total number of dis- /
tncts 4) the advantages of systerns|
proccdurcs to local schools ar¢]
spccified in a convincing manner,)
%) pilot programs are designed andi
conductcd and 6) the U.S. Of ficel
'of Education demonstrates that its
involvement with operations zmdly-
sis is a success.

Centralizing bias. As many local
districts have grown and increased

information centers, and other com-

. puterized devices, decision making

has become much more centralized

within a tightly defined chain of |
command. The distance between |

the leader and the led has been in-
creased, thus reducing the indi-
vidual’s democratic rights of deci-

mandatory consolidation /

sion, dissent, and deviation. How to -~

balance the advantages of efficiency
obtained from centralized decision
making against the human survival
values of individual decision mak-
ing at the “point of stress” is a
basic problem of public school-
governance in our time.

Unanticipated increased costs.
New systems procedures, including
the planning-programming-budget-
ing system (PPBS), are not designed
to reduce spending per se. Program
budgeting, for example, is neutral
on the issue of cost reduction. In
fact, it may actually accelerate
school costs because of require-
ments for additional personnel,
equipment, and material. There is
nothing inherent in program bud-
geting to enable it to avoid at least
one pitfall of conventional function-
object school budgets, that is:
“worse than the last, but not as bad
as the next.” The basic advantage
of PPBS lies in its attempt to shift
the budgetary focus from objects
to be bought to programs to be
accomplished.!

Goal distortion. Systems analysts
do not suggest that the entire out-
put of an educational organization
can be quantified and measured.
Unfortunately, there is_a tendency
for organizations to place greater’
emphasis on those goals that ave
most easily measured, _such™
cognitive mastery, and to negAec&
more important goals that cannot
be quantified and measured, such

PHI DELTA KAPPAN
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as moral perspective. This is called
goal distortion.

Measuring the unmeasurable. The
matching of educational program
objectives and performance meas-
ures is much more complex than
some systems analysts scem to be-
lieve. In a decentralized, open sys-
tem such as a local school, objcc-
tives may be matters of rigorous
public debate. There is remarkably
little unanimity regarding objcc-
tives and effective ways to atlain
and mcasure them. We may be
trying to measure the unmecasur-
able. Presently, systems procedures
and available mathematical instru-'
ments are appreciably more elab-
oratec than educational measure-
ment criteria. Performance indica-
tors are needed.

_Cult of testing. Standardized tests
of academic achicvement have long
been used as indicators of systems

performance, although they may |

have created more problems than
they resolved. There is danger that
a cult of testing may be created.
Testing that is based upon poor in-
struments, disputable assumptions,
incorrectly interpreted data, and
purposely manipulated data can off-
set the advantages afforded by sys-
tems procedures. Organizing edu-
cation in terms of the economic
theory of input and output is rather
dangerous at a time when our evalu-
ation methods are so primitive. It
tends to minimize those significant
school activities, especially in the
affective-moral-aesthetic realm, that
do not lend themselves to the crude
instruments now available for test-
ing. It is easier to assert that any-
thing which can be described can
" be quantified than it is to develop

acceptable measures. ‘ ‘

Cult of afficiency. Systems analy-
sis may place too much emphasis
upon economic savings. As a result,
. preference is given to saving at the
expense of accomplishing. Critics
of economic policy point to current
urban wastelands as examples of
how humane concerns often give
way to econoimic efficiency with
disastrous results. The nced exists
in local schools for occasional un-
economic allocations of resourccs.?
I this way, schools will benefit
fron moncy being “wasted” on

7
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“The fairest in the land is still Snow White.” .

noneconomic values that mirror our

social conscience.
Spread of institytional racism. Be-

causc systems analysis is'a means”

rather than an end in itself, it may
be used to perpctuate the subtle
institutional racism that threatens
to divide this nation permanently.

Violent black-white confrontation
will increase in intensity if our
planning strategists do not actively"
scek to destroy the sceds of both in-

stitutional and private racism. Tac-
tics of dissent can lead to strategies
of reform, but success of systems

strategics is dependent ultimately
upon the social conscience and’

talent of their proponents.

Political barriers. Schools are not.

politically unencumbered. Because

public education is public policy,:
the schools are directly responsive

to political elements that may scrve
as roadblocks to systems procec-
dures. The “politics of education”
is still in a formative stage of de-

velopment and thus lacks sufficient

critical study. The introduction of

systems procedures, such as pro-
gram budgeting, may cause school
officials to choose political feasi-
bility in preference to economic de-
sirability. The budgetary process
takes place in the political arena,
and many persons may not wish to
expose their values and to make
visible in the program budget some
of the items that can be somcwhat
camouflaged at present. Even
though education is amenable to
some amount of systems analysis,
members of the power structure
may view economic rationality as
an infringement upon their domain.

Conventional collective negotia-
tions procedures. A major limita-
tion involves the topic of teachers’

- negotiations and the inherent strug-

gle for economic-political power.
Each school year since 1965 has
brought a record number of teacher
strikes, and no end is in sight. In
spite of new, systematic approaches
to resource allocations, collective
negotiations for the immediate fu-
ture will continue to be based upon
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the conventional, function-object
type of budget. This condition will
also exist in those institutions that
claim to be using program budget-
ing and other systems concepts.

Lack of orderliness for data proc-

essing. As part of their preparatory
program for educational administra-
tors, several universities have at-
tempted to develop elaborate data
bascs. The primary difficulty in
adapting an information storage
and retrieval model in educational
administration, as in the behavioral

" sciences, is one of orderliness of

content. Information retrieval usu-
ally implies organized information
so that discrete data may be easily
locdted. Educational administration
presently lacks a comprehensive
theory, and thus it also lacks the
orderliness of a uniform scheme
for classification, storage, and re-
trieval of information. A taxonomy,
or extensive classification scheme,
should serve as the point of depar-
ture for the data. bases to be de-
veloped.

Monumental computer errors.

Computers have been represented
as infallible, impartial, and indis-
pensable machines. At times they

have been oversold by their zealous.

proponents. There is increasing evi-
dence that computers may be er-

ministrators, the usage and number
of administrative personnel, and
the usage of clectronic data process-
ing. The result is that the approach
of a number of school districts, par-
ticularly in citics, has been deliber-
ately opportunistic, rather than sys-
tematic and comprehensive. They
have phased in specific systems
elements without installing com-
prehensive procedures The focus
of these districts is upon sectors,
or areas, of high apparent yield.
' Invasion of individual privacy.
Unless there is some sort of model
regulatory code, the computer could
endanger individual privacy rights.
If lifelong computer dossiers are to
%e used, then a comprehensive set |
of rules on information gathering,/
disclosure, and confidentiality
should be enacted. Otherwise, com-
puters could turn schools and soci-l
ety into a transparent world in
which every indiscretion of an
individual could be evaluated by
others. Similar arguments at the
national level have been put forth
in the attempts to develop a na-
national data center. Disagreement
exists over whether such a center
would be a purely statistical data
bank or an “intelligence center.”
Organizational strains. Systems
procedures tend to put organiza-

ratic and easﬂ\made inoperative;—tional dynamics into the spotlight,

in some cases by a mere speck of_
dust. A new business has even been
devcloped to provide insurance
against computer-inflicted disasters.

* Because of the speed of computa-

tions, even normally trivial mistakes
which can be blamed on human
programmers become monumental
when put onto punch cards. In
short, when data processing errors
occur, they can be extremely costly
and difficult to remedy. In addition
to the erro¥ factor, additional long-
range costs may be incurred be-

~cause of the high obsolesence rate

of computer hardware.

Shortage of trained personnel.
Local schools generally have inade-
quate staffs for systems planning.
This problem is compounded by
the fact that many districts do not
have the financial resources that
might be nceded for a full-scale in-
stallation. Deficiencies exist in the
training programs of school ad-
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‘and this may create conflicts and
pressures. With the introduction of
concepts such as PPBS, it can be
anticipated that there will not be
a disappearance of bureaucratic i in-
ertia, vested interests, old prides,
honest differences of opinion, and
political activities. In fact, such
procedures may initially serve to
accentuate conflicts and engender
antagonisms as the schools’ ob}ec-
tives are exposed in analytical terms.
Measuring school  peiformance
quantntatxvely may irritate those
who are value oriented, cmotionally
oriented, politically oriented, or just
do not understand.

Resistance to planned change. 1t
is possible that some of the new
systems procedures may encounter
opposition from classroom teachers
who view operations analysis as
an encroachment upon their profes-
sional activitics. Impersonal effici-
ency mcasures ma§ be incompatible

. with the human subtleties of edu-
.-cition. Oppositiorof some degree—.

to any kind of planned change or
innovation exists in education. In
the case of systems analysis, some
teachers may resist the new proce-
dures, not because they are stub-
born, but because their pride causes
them to be fearful of failing at some-
thing new. '
Antiquated legislation. Legisla~

tive appropriations for edumtxon;

continue to be.based on an object-
of-cxpenditure basis rather than a
program basis. This tends to restrict

the extent to which prowrammahch |

priorities can be determimed with
analytical tools. It also tends to per--

pctuate meamnglcss truisms and J,

clichés such as “meet the needs.”
A well-informed political represen-
tative of the future will no longer
be content to know, in mere dollars
terms, what constitutes the abstract
“needs” of the school. He will be
ummpressed with continuing re-
quests for more input without some
concurrent explanation of the
schools’ output.

Doomed to success. It is lik ely
that some new systems procedures
will be “doomed to success” in local

schools. The reason is that evalua-

tion of an innovative technique

“may be conducted by the very same

persons who originally installed the
new device. It is unlikely that such
officials will claim that their modern
‘technology is anything less than a
“smashing godsend. The success of
a number of the systems concepts
has never really been mecasured.”
Instead, most of the descriptive
literature pertains to the potential
value of ncw concepts, but does not
validate them.

Imagery problems. The value of
new approaches will depend in part
upon their acceptance. A serious
impediment to an ecarly achieve-

ment of widespread approval could -

be the sophistication of the image
imparted to systerns analysis. The
image of systems procedures may
include a belief that they can be
operational only with a staff of
highly specialized systems experts
backed by an expensive computer
installation. Such misconceptions
arise because many of the systems
procedures are uscd primarily in
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TADBLE II. 25 Limitations of Systems Analysis in Education

Confusion over Terminology
Problems in Adapting Models
A Wisdom Lag

Illusions of Adequacy by
Model-Builders

Inadequate Impetus froin States
Centralizing Bias
Unanticipated Increased Costs
Goal Distortion

Measuring the Unmeasurable
10. Cult of Testing

. Cult of Efficiency

12. Spread of Institutional Racism
13. Political Barriers
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. Conventional Collective
Negotiations Procedures

. Lack of Orderliness for Data .
Processing

. Monumental Computer Errors

. Shortage of Trained Personnel

. Invasion of Individual Privacy

. Organizational Strains

. Resistance to Planned Change

. Antiquated Legislation

. Doomed to Success

. Imagery Problems

. Defects in Analysis

large city school systems and in
government agencies that posscss
suchfacilitics and trained personnel.

Defects in analysis. It is admitted
that every systems analysis has de-

- fects. Some of these are limitations

inherent in all analyses of choice.
Others are a conscquence of the

~ difficulties and complexities of the

particular question or issue. Still
others are blunders or errors in
thinking which hopefully will dis-
appear as specialists learn to do
better and more complete analyses.4

- The human mind possesses what

has been called a “rage for order.”
It means that man may attempt to
impose order on what are simply
random events. If we interpret ran-
dom events as nonrandom, our
analysis is likely to be defective
and produce no predictive value.

Accelerating rate of social change.
Some cynics claim that the future has
become a thing of the past. They
secm to be,indicating that the in-
creasing rate of social change makes
long-range planning impossible.
Others claim that a modern social
system, such as a school, actually
may -not be a system. The New

York City schools, for example,

possess little of the arrangement
and almost none of the harmony

that are neccessary if a system is -

defined as a “harmonious arrange-
ment or pattern.” Hydrahcaded so-
cial problems seem to defy systems
analysis. The president of the 7,000-
member Operations Research So-
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ciety of America stated the issue
succinctly: “We're very good at
hardware and tactical problems
and starting well-defined research

“and development programs. But

we're lousy at strategic and philo-
sophical problems. I see a very long

“and difficult road ahead.” Actually,

modern social systems ar a type of
“conflict system” and they may be
examined by means of numerous
models developed in the arcas of
national security research and peace
research. . :

Conclusion

It is casy to exaggeratce the extent
to which the 60 or more different
systems concepts can assist educa-
tors. The purpose of this article
was to identify a number of current
shortcomings in the methodology
of systems analysis. It should be
emphasized that systems procedures
are a means, not an end, for achiev-
ing cducational equality and excel-
lence. I am aware that some persons
believe that in education there
are no ends, only means. Although
preceding paragraphs emphasized

the defects of systems procedures,’

it is my opinion that the limitations
outlined in Table II are far out-
weighed by the potential advant-
ages to be gained. It is probable
that many of the present limitations
can be overcome as more persons
apply their talents to this topic.
In the final analysis, the success of

|
i

. Accelerating Social Change Rate

systems procedures is dependent
upon the artistry of the user.
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B> Sociologist Amitai Etzioni of Co-
lumbia University predicts that highly
accurate sex control in man will be-
come a reality “five years from now or
sooner.” He suggests that such control
will have widespread social, moral,
and political effects, including an end
to the two-party system and, a return
to the frontier atmosphere in this
country.

The new feat of genctic manipula-

“ tion, alrcady performed in rabbits (sce

Glass article, this Kappax), might re-
sult in Ebumper crop of boys, accord-
ing to E
September. Several studies of parental
attitudes have indicated that there is
a 55 to 65 percent greater demand for
male children than for females.

Noting that men vote “systematically

tzioni, writing in Science last

{

and significantly more Democratic than —

wonen,” Etzioni said “another five-
point loss could undermine the two-
party system to a point where Demo-

" cratic control would be uninterrupted.”

Because women are greater con-,
sumers of culture, more regular
church-attenders, and are typically
charged with the moral education of
children, “a significant and cumulative
male surplus will thus produce a so-
ciety with some of the rougher features
of a frontier town,” Etzioni predicted.

Other possible consequences: in-
creases in prostitution and homo-
sexuality.

P> In calling for scientists and engi-
neers all over the U.S. to forgo their
normal research activities last March 4
and spend the day discussing govern-
ment “overemphasis” on scientific wea-
pons research, protesters at the Mass-
achusetts Institute of Technology said:
“Misusc of scientific and technical
knowledge presents a major threat to
the existence of mankind. . .. Through
its actions in Vietnam, our government
has shaken our confidence in its ability
to make wise and humanc decisions.”
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