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T To. help administrators improve sGhool efficiency in a
*ime of financial constraints, this document reviews research on
scheol productivity, points out possible improvements suggested by

the research, and discusges. several problems in measuring school

costs and effectiveness. The author first explains the analyticar
concepts of school productivity, input-output analysis, and

proauctivity functions. His review of school productivzty research,
covering studies of teacher, school, and progranm effectiveness, notes A
| a number of variables that ihfluencg%productivity, including teacher
experience and verbal abildty, teacher-student interaction, use of
computers or other advdnced technology, §chool climate, class size, .

and socioeconomic’ factors. Administrators wishing tio aprly the

research findings o t ei school s, says the author|, shculd also be

avare of the opportuni Y costs--the alternmatives lost--when a
.particular method .or, reform is adopted. The document also explains

how difficylties in ‘choosing among multiple educatidgnal goals and in
selegting\ propriate test instruments can create prioblems 1n
measurihg ucationél output. The author concludes that - -
aﬁministrators'can make a difference, however, by £ ding ways to
nakeLsEhools morP productive and effective, (RH) o
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The public has fncreasingly demanded greater “accountability” of the « (e g budget level), or by achieving the came level of outfit With a lower
public educatian sector in the last decade. In the name of accountability, *  level of input. In other words, useful and meaningtul comfparisons can be

state legislatures across the country have been mandating minimal com-  made betw een the cost of different alternatwes tur achreving a prescribed
petency testing programs for the public schools At the same.time, a  effectiveness level or between the eftectiveness®t ditferent alternatives
"hold the line” attitude prevails, and several states have enactedtaxand  for a fixed budget levgl, . .

expenditure hmitation provisions invan effort to reduce governmental A major responsibiity of school admjrustrators 1s to structure and or-

spending Inaddtion, rapudly rising costs and double-digit inflation are  ganyze the school resources at their disposal in an efficient manner to
creating senous fiscal problems' for local school districts everywhere /  achieve the goals and objectives of the school district School resource

Soaring energy costscombined with reductions in state aid due to de¢hin- , Inputs consist of important human resources such as teachers, students,
ing enrollments have already disrupted the budgetary process in many * and staff and also sthe matenak resources sach as the physical plant,
school distncts. classrooms, and curncular products. In addition, human and matenal

With slower economic growth and very little “new’” money available  resources have to be combined or mixed to achieve the designated objec-
for education, budgets will continue to become tighter and more re-  tnes within certain constramnts imposed by arcumstantial conditions
stricted” Fof the foreseeable future at least, adminustrators will be forced  such as staté law requirements and collective bargaining agreements De-
to seek out even more efficient and effective waysvwof providing educa-  spite these constraints, adminstrators often have more flexibility than
tional programs, A number ef studies which have investigated school  they realize in orgamizing and manipulating many key resources. .

. productivity and resource alocation can provide some direction and in- It determining the most effective resource mix, the instructional con-
sights to help school administrators identify less efficient practices and . ent {e.g., reading, mathematics, language arts) as well as the instruc-
procedures as they attempt to put limited resoutces to better use. The  tonal process variables (e.g., teacher characteristics, class size, length of
findings from school productivity studies conducted to date, such as  school day) of the educational program are typically taken into account.
cost-effectiveness aralysis and school and teacher effectiveness stutlies,  |n attempting to achieve performance objectives established for specific
cannot provide quickand simple solutions forimproving resourcealloca-  cyrriculum programs, a school staff makes several important decisions
tion in schools They do,"however; offer some suggestions which’can be concerning resource use. How can the teachers’ and students’ time best

considered by local school districts to help contan school costs- .. be utihized? What types of student grouping. patterns will best facilitate”
School productivity studies are concerned with such issues as the con-  the learming process? What type of curriculum matersals should be used?
sideration of alterfatives, the importance of using time effictently, and School productivity studies such as cost-effectiveness analysis can,

the concept of opportunity costs A careful consideration of these issues - therefore, provide a structure for analyzing the complex relationship
Gan help makeexpliat the cost-effectivéness decisions thatschooladgun-+  among school nputs, school processes, and school outputs and for exam-
istrators intuitively make on a daly basis as they administer their ining the different applicable mixes of school resources in a more sys-
budgets This paper discusses the general nature of school productivity | tematicand objective manner In conducting cost-effectiveness analysis, .
» studies, provides examples of some cost-effectiveness and school-  the objectives to be attained are 1dentified, the vanous nstruttional or

effectiveness studies which might be useful, and addresses some of the  other alternatives which lead to attanment of the objectives are consid-

problems inherent, in measunng educational costs and assessing pro-  ered, and the costand effectiveness of each alternative are determined.

gram effectiveness. This paper suggests thatsschoel administrators cart . : L . .

and do make a significant difference in determining school quality by  Illustrative School Productivity Studies )

applying school productivity research.” . < Numerous studies of school productivity have been conducted over

- . ‘. the past'50 ygars, and a number of models have beendeveloped in thelast *
Cost-Effectiveness Appro.ac'he's . . decfde forycost-effectlveness studies.! All cost-effective:ess analyses

The concept of production function is crucial to uriderstanding typical  siress the need to develop and examune different alternatives in a sys-
school productivity and effectiveness research A production functioh  tematic manner. Cost-effectiveness studjessconducted tp date suggest
expresses mathernatically the relationship between school puts  that teachers play an important role in influencing pupit achievement,
(e.g, students, teachers, administrators, and curnculum matenals) and ~ and that the manner n which school resources are mixed does make a
school outputs (e.g., growth in cognitive skills, substantive knowledge,  difference in terms of .pupil achievement.? These studies have also
and affective behavior) Within this analytical framework, an attemptis  pointed out that the use of time s ofeentralimportance in the educational
made to determine the relative impact of the different input vanables on process. Y -

theoutpuf measgrese.;qtcl(:st-effectdlleness alnalys_ls;tfor}f):;imp:;, the ;%" Simularly, studies of teacher effectiveness have.tended to reinforce the
10us u:pu $ are pric P at s, a do ’;;;a__m‘:g_?]a atf_e__t‘o ¢ et':l" b et__@portance of time 1n the learning process In reviewing the findings of a
outputs 1n any cost-effectivenasarans st also be quantifiable, bu number of RECEs! ese‘sﬁ{clles, Brophy.notes that.

.

>

26

EA 014

tyf,m"y moi:;ter:‘ P! 1fs matde t.o‘equatte tthem ;n termeOf dollars. Sat More effective teachers allocate more of Theirtime for teaching,
‘ nany production function computation, degree o eﬁcxencyl aterm and spend®fiore of that time accordingly Effective teachers
- used to descnbe the salient difference or ratio between school inputs and know how to organize and mantain a classroom learning environ.
outputs. Thus, efficiency and productivity in an ¢conomic sense are mea- ment that maximizes the time spent engaged 1n productive activities
sured by the relationship between mput and output in the school enter- 1 4 inimizec the time lostduring transitions, periods of confusion,

prise. A school cart become more efficient either by obtaining a higher or disruptions that require disciplinary action. .

levelof output(e.g., student achievement), while holding input constant , Y .
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°  Several others have also discussed the positive relationship between “'di-
rect nstruction”” actiities in the classroom and increased student learn-
g of basic skills * Key td these stadies s the clarity and speaificity of
what Is to be learned and the effective and efficient use of teacher and
student time in purswit of these specific objectives Though studies are
less clear about the relationship betwegn time use andpther, more highly
held objectives, where "“direct instryction” may be less pedagogically
sound, for'example, problem solving, discovery, synthesis, evaluation,
creatnity, itseems logical that &possible link exists.

Inaddition, sev eral cost~effezm eness studres have
teather-related varnables such as teaciing expérience, verbal ability, re;
cency of the teacher’s professional training, the extent to which teache
are imolved in deciSion making, and the instructional strategies -
ployed by teachers to be related significantly tp student achier ement

*More recent school-effectiy eness studies examining the schooling pro-
tess have begun to delineate the complex teacher-student interaction ef-
fects which occur inthe classroom These studies su pport thy notion that
certan types of children learn more when matchied wtH certain types of
teachers e

Several studies have tocused on the cost-ettectsy eness ot Elegnentary,
and Secondary Education Act (ESEA) programs such as those for disad”
‘antaged students ® Other studies have attempted fo compare the costs
assoclated with the more tradttional instructiontal approaches withghose
nvolying educational techndlogy, particularly computer-assistel and
computer-managed programs ¢ By investigating the cost consequences
of using different mput combinations such as teachers and computers,
these studies ha\ & reinferced the importance of tine and 1its use, They *

* have often pomnted tq the sigmificant time savings obtained by Students
who are able to achieve similar achievement levels much more quickly
through the use of computer technology These studies also havé imph-
cations for the mannerin which teachers allocate their time in the futurg

-

Along a somewhat different line, several school-effectiv eness studjes_

‘ have tondistently found a strong relationship betiwveen teacher verbal
abity and student achievement ~ In one of the more interesting cost-
effectiveness studies to date, Levin applied cost-effectiveness techniques
n an analysis of teacher recruitment and retention pohcies ¥ Usiiig a pro-
dudkon function approach, Levin irivestigated the impact of teachers’
verbal ability and teaching experience ori the performance of sixth grade
students as measured by a standardized achievement test Afterexamin-
mng both the cost data and achieverpent results, Levin concluded that
hinng teachers with higher verbal ability would be five to fen times more
effective perdollar of expenditure n increasing student achievement ’
scores than would hinng teachers with more expenence.

School effective ness studies have yielded some interesting findings as
well Summers and Wolfe studied the academic progress ot

approximately 2,000 students in 150 schools of the Philadelphia school

system ° Using longitudinal data, they examined the achievement
growth 6f individual pupils between the end ot the third and the sixth
grades, the sixth and the eighth grades, and the minth and the tweltth
grades Summers and Wolfe concluded that schdbl mputs tsuch as
teachérs and dass size) and school «limate vanables (such as soaal com-
pusitioh; achievement mixture, and disruptive mcxdence{Sexerted an
impact on student achievement. In this study, all types of students
(black, white, low achievers, and highachieyers) at all grade levels scored

* higher in achievement the more days they attended school. Elementary
school students also did better in smaller classes with teachers who
graduated from higher-rated cplleges. Low-achieving ejementary stu-~
dents did better with relatively lgss expernenced teachers, in smalle#
dasses, and in schools with more high achieyers. On the other hand,
high achievers did better with more experienced teachers. Apparently,
speafic typesof students can be helped even more if particular types of
resources arg channeled to therh

'Mumane analy zed the impact of schoul esources,"gspecially teachers,
on the cognitive achievement of ap proximately 900 black students 1n 13 -
schools in New Haven.' He gathered data overa two-year period (sec-
ond and third grades) fur one group of childgn and over a one-year
periud (third grade) for gnuther group. After examining the etfect of the
classroom as a whole on the achievement of children, Mumane con-
cluded that there are ymportant differences in the amount of leaming that
occurs in different classrooms within the same school and among dif-
ferent schools, and that teachess exert a critical impact on student’
‘achlevéy_@nt He alsofound, for example, that black teachers with less
Yhan'six years of experience taught reading to black children more effec-
tively than did white teachers with similar teaching experience.

These two Studies disclosed some important finding$ by using lon-
gitudinal data and byalsotying socioeconomic factors and specific school
resources to data &n indjvidyal pupils Many school resourcesaffect,dif-
ferent types of students in different ways and t}ew school resources ap-
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pear to benefit all students equally Clearly, an importan} aspect ot the
dynamic educational process 15 the unique interaction that takes place
between certa rfty pes of school resources and certain tyfies ot students.
Low—achlsy t{; students, tor example, appear to learn more with rela-
thvely Iné perienced teachers while high-achieving students seem to
learn more with expenenced teachers, Small dasses apparently help low
achievers butare not particularly important for average orhigh achievers.

To determune if a new made ot instruction would be cost-effeeiyve for
Alow achievers, however, the net cost of less expenienced teachers tn

consistently found _;f small classes would also have to be estimated While sume students may

leam more in smaller classes, the s1ze ot classes 1s a major determinant ot
school districts’ budgets, and even a small across-the-board reduction ot
two or three students per class could dramatically affect tRe costs in-
volved. Neygrtheless, school admimistrators do have several options. A

- recent synthesis of the research examining the ettects oé class size by
©lass and Smuth suggests that pupil achievement increases as class size
decreages.'! This research, however, indicates that there appears to be
little &ge in pupil achievement when reducing the size ot classes -
which are larger than about 20 pupils, whereas there is evidence of sub-
stantial change in pupil achievement when reducing the size of classes
which are smaller than 20 to 15 pupils.

With most school districts maintaiung an average class size of 25 to 30
pupils, it would be financially impossible to reduce all classes to a point
somewhere below 15 puptls per teacher to promote significa nt changes in
pupil achuevement At the same time, however, budgetary concerns

.-should not necessarily mandate large classes of between 20 to 30 stu-
dents. If a class size 0f 15 pupils represents the threshold at which
achievement begins to rise rapidly, there are a number ot alternatives or
possibilities for containing the costs involved » . .

One alternative would be to vary systematically the size of classes
throughout the week. instead of havihg two classes of 25 pupils each, for
example, a.school mught want one class of 40 pupils and another ot 10
pupils, to provide small group instruction to speaific learners at least part
of the week Simlarly, it might be betterto provide one 30-minute period
with 10 pupils and another 50-minute period with0 pupils than to have
two 60-muinute periods of 25 students egch. Another alternative might be
to provide a teacher’s aide it each class of 30 students to produce the
effeltof-a 15-pupil group. Yetanother possibility might involve the hinng
of patt-time teachers for a staggered teaching-learning schedule. Regard-,
less of the particular alternative_selected -or policy adopted, class size
should deperid on the interrelationships among specific teagher charac-
teristics, curricular areas, and student abihties.

-,
Considering Opportunity Costs
Inconducting &hool productivity studies important difficulties existin’
measuring school costs aftl school effectiveness. Those involved in de-
velopment and implementation of school policies should be awafe of
these difficulties Several wrniters have addressed the potential pitfalls in
conducting cost analyse$ within an educational context.'? Probably the _
most useful notion that can be drawn from this w ork for administrators
nvohes the conceptof opportunity costs The developmentand applica-
tion of opportunity costs have substantially advanced our understanding
of the input side of the educational process, and school costs are now
typically viewed in terms of “‘what is given up rather than "what 1s put
in " The concept of opportunity costs involves the problem of choice and *
the exarftination of alternative uses of resources’ If resources are con-
sumed inf achieving one objective, they cannot be used to accomphsh
otherpurposes THe real cost of any alternative, therefore, is the sacrifice
incurred because the decision maker chose not to pursue spme other al-
ternative. -
Inany cost analysis, this broad notion of costs has significant implica-
. tions for school administrators and must be carefully considered along
with the more obvious direct expenditure items. Thomas has argued that
_the time spent within school might betterB governed by the principle of
“’fofegone learning.”"'"" In other words, the cost of a given instructional
procedure or of a given curriculum is measured in part by furegone op-
pQtunities to devote teachers’ and students’ time ty other procedures
and curricula Thus, administrative decisions involving the scheduling of
téachers and students should treat the use of time as a scarce resource and
allocate it accordingly.
Admunistrators’ actions may be significantly constrained by collective
bargaining agreements and fixed salary schedules, but adminstrators do
.Rave discretion with regard to how teachers allucate their school time.
Despite admirustrative ability to influence the vanable of ime, at least
one school practitioner has agserted that. |
Classrooms squander teacher talent. By assigning teachers and stu-
dents to*boxes, we have made ouric.‘hoolb grossly inefficient. Fully
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two-thirds of a teacher’s work inaclassroom consists ot maintenaﬁc{/ ’
items that could be performed equally well by nonprofessiopals. '

Although this ‘may be an uverstatement, a number ot studies suggests
" that teachers could be used much more effectively

A study by Rossmuller apd Geske, tor example, tocused on the use ot
* time by instructional personnel and involved a sample ut 38 elementa
schouls frumnine states. !* Teachers in the schouls sampled were ashed to
estimate the total amount ot time, both 1n school and out ot school, that,
they devoted to their professional responsibilities and to indicate holv
much of that tihe went to instructional activities and how much went to
noninstructional activities An analysis of thé data obtained for 96
teachdrs disclosed that approximately 40 percdt of their ime was de-
»oted to noninstructional activities These nuoninstructional activities in-
cluded supenvision, planning, testing, recurd heeping, and Jenical and
administrative tasks .

In another study, Hiatt focused on the use ot time by 25 primary
leach.ears in urban and suburban Los Angeles who were representative ot -
the gerleralteaching population '¢ She tgund that these teachers devoted

a whupping 80 percent ot the morning class ime. to noninstructsonal ac-
tuities Teachers, tor example, spent time evaluating student progress
22 percent), handling discipline g:-oblems (18 pereent), and giving direc-
tions (10 percent). The remainder of the morning was taken up with 'yard
duty, recess break, preparing material and equipment, §nd administra-

4

tive and clencaf‘d{t{ite:. . .

Since salaries fortachers ty pically constitute approximately 70 percent
of a school district's: operating “budget, many tegard the classroom
teacher as the mostimportant single school resource uver which adminis-
trators can exercise some degree ot control. Given a consideration ot the
uppurtunity custs involved, adminisfrators will have to devise more ett-
cient staffing arrangements that utilize human resources, tor example, -
teachers and paraprofessiongls, in such a way as to maximize the use ot
therr particular quahfications, talents, and skills. '

In this regard, computer technology can also be used effectively to re-
* duce substantially tite ameunt of time that teachers have to-devote to
noninstructional activittes A number of school districts are exploring the
uses of mucrecomputers which are compact in size, relatively inexpen-
sive, and easy to use. These microcomputers are ideally suited for use 1n *
individual school buildings and can accommodate records for
approimately 1,000%students in 40 different curricular areas Microcom-
puters, for example, can be used for storing infdrmation about rtividual
, student achievement on speafic learning needs to form different instruc-
* tonalciusters Thistechnology can also be used for providing reports for
diagnosing and prescribing learning activities, for producing group per-
formance information, and for generating student progress reports for
parents Microcomputet technology can also be used to provide data and
redyce the time required to complete reports of mandated Individualized
Education Plans (IEPs) for special education programs ,

Devel6ping EffectiPeness Measures .

Traditionally, the focus in school financing has been on the input side,
despute the fact that the Concept of efficiency also requires a careful exam-
nation of the output side as well. The recent emphasis on éfficiency and
accountability in education, however, 1s prompting a much closer [ook at
measuring educational outputs. In addition, some recent state supreme
<qurt cases have begun to ceffsider the equity implications of state sup-
port programs in terms of e tional outputs.!” In the coming years, 1t
seems lykely that educational organizations increasingly will be required
to consider the quality of their outputs and also to consider the relation-
ship betw een their outputs and the costs.involved.

As 1s true of the analysisof school costs, the measurement of educa-
tional outputs ipvolves several difficult problems. To begin with there
often 15 digfgreement with regard to the specific outcomes desired from
an educah%em and the relative importance of various outcomes:
Some people beli®ve every high school graduate should possess a sa#ffable
skufl, others are primanily concerned that graduates be qualified tg
the college of their choice, still uthers are concerned that the schofl incul-

« _ catestudents with certain values and behavioral patterns.

Educational systems are expected to serve multiple and ofter|confpet-
ing goals and obf;fgﬁves. Schools, for example, are urged to pro
dentswith equal educational opportunitis and, at the same time }t0Weg-
vide these opportunities and learning experiences in the most e
manner possible. The dual objectives of equality and efficienc
conflict with each other and usually involve some type of trade-off.
cational organizations often are confronted, for example, with chdices
that involve greater equality at the expense of efficiency, or greater effi-
ciency at the expense of equality. j

4
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‘analysis, the equity aspeft of a program must alsw be considered Stnce a»
particular school program willerarely attedt all studeht pupulations, tor
exvample, low achievers andhugh achievers, in an 1dentical manner, an
a?tempt should be made to examine changes in the distribution of gains
as well as overall gains in test scores Techniques have been des eluped
for treating gnultiple outcorpes i wost-etfectiv eness studies, and gener-
ally a single citerion of effectiveness cannot adequately detect and esti-
mate all.possible effects ot a program In tact, even the measurement of
progress toward attamment of a single ubjectis e often will require the use
of multiple indicators.

The selection of valid and reliable instrume nts 18 alsu an important con-
sideration in measunnyg pupil pertormance ™ Almost all standardized
tests involve the convetsiun of raw scures intu nurmative scores tu ind-
cate a student’s relative position 1n a distnbution of scores Grade-
equivalent scores, forexample, indicate the grade level at w hich students
are performing Although grade-equinalent scores have some utiity,
Coleman and Karw eit clearly point out that these scores cannut be used
for making inferences about the effect of a 3chool program on the rates ot -
growth of pupils who start at different grade levels ' These researchers
argue that a more accurate estimate of thggmount ut ehange can be made
by using standardized scores .

While standardzed tests describe o studentypusition relafive to other
students, they do ot diagndse the specificSkills that have been mastered
by the student For this reason critenon’-referbnced tests (as oppused to
‘norm-referenced tests) appear to be better suited for use in cost-
effectiveness studies The distinguwishittg feature of a criterion-referenced
test s its relationship to the specfic goals and subject matter of a program
of instruction Critenion-referenced tests, however, are not without prob-
lems ** These tests are developed to evaluate progress toward speaific
program objectives, but as mentioned earler, widespread agreement on
specific objectives 1s often difficult to achieve In addition, objectives are
usually difficult to operationalize 1n meastirable terms

While the etficiency c%:lnon‘ls typically stressed in acost-ettectiveness

)
.

Conclusions v

Most educational researchers and school administrators wouldxeadily
agree that the processes which charactenstically occur in educational or-
ganizations and i human learning are extraordinarily complex' As yet
there are no definitive and unequivocal answers to the difficult questions -
about fiow to improve resource allocations in education The work on
school productivity and cost-effectiveness analysis conducted over the

. pastdecade does, however, provide direction for using school resources

more effectively. The reviewed cost-effectiveness and school éffects
studies suggest seme important varables wifhin the control of school
admimistrators Among these are the use of teachers’ time, teacher verbal
abibty, and certain combinations of teachers and students These vari-
ables seem to have an impacton student achievement. All are suscePtlble
to manipulation by administrators and by the establishment of kduea-
tional policy as part of the instructional process Despite some obwfbus
constraints such as collective bargaining agreements, school adminis-
trators do have options that may be exercised in an attempt to m'\'prove
resource allocation in educition. * * . .

Given the tremendous pressures for fiscal restraint, school 'admlms'—
trators will need to consider even more carefully the manher it whith
teachers are selected and used in school districts Clearly, school admin-", ,
istrators will have to analyze and reassess the opportumity costs.as-
sociated with the use ofteacher time Teacher time that Is spent in super-
vising playgrounds or study halls is time that cannot be used in math
classes or language arts classes. School administrators need ta free
teachers from numerous noninstructional activities which can be per-
formed by community volunteers or parapro}e'ssmnals. : ca

Inview of the'considerable differencesand variatiop among school dis-
tricts across the country, school administrators are il key positions to
offer insights and make judgments about what ty pes uf school resoutces
and efficiency practices will work best in their particular distnicts  De- -
pending on any number of district factors, forexample, fiscal capacity,
type of students, composition of teaching's&{f,sange of educational bf-
ferings, an efficrency improgement that may b&quite suitable in one dis-
trict may be entirely inappropriate in another organization. Admiriis-
trators who are famihar yith the needs of their distritts need to generate
and examine vanots mikes of school resources Can administrators make
important differengé'in improving school productivity” The answer is - ,
yes, and one way tb¥e more effective 1s by applying school productivity

o
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