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Educational Evaluation and Policy Analysis
Spring 1988, Vol. 10, No. 1, pp. 51-69

Cost-Effectiveness and Educational Policy

Henry M. Levin
Stanford University

The present time of educational reform and budgetary stringency is a propitious one for
improving resource allocation in education through a greater reliance on cost-effectiveness
analysis. This article provides a summary of the technique and its applications to educational
policy. It concludes that there is great potential for the use of cost-effectiveness applications
in education, but there is little capability for doing so among most policymakers. Examples
are provided of productive cost-effectiveness applications, and recommendations are made
with regard to increasing the capacity of educational evaluators, policy analysts, and deci-
sionmakers to use the tools appropriately for more efficient resource allocation.

The time has probably never been more
propitious for incorporating cost-effective-
ness analysis into educational policy. Cost-
effectiveness analysis refers to the consider-
ation of decision alternatives in which both
their costs and consequences are taken into
account in a systematic way. A combination
of educational reform movements, declining
enrollments in some jurisdictions and rising
enrollments in others, exploration of ways
to improve the education of a burgeoning
population of disadvantaged students, and
increasing pressure on educational budgets
has created inducements to consider system-
atically both the costs and effects of alter-
native courses of action.

For example, the report of the National
Commission on Excellence in Education
(1983) has provided many recommenda-
tions for improving education. Even modest
versions of the reforms were estimated to

This paper was prepared for the National Cen-
ter for Policy Research in Education of Rutgers
University, University of Wisconsin, Michigan
State University, and Stanford University. Help-
ful comments were provided by Andy Porter and
an anonymous referee.

require $20 billion a year in additional
budgetary resources for 1984, the year fol-
lowing the report, according to estimates
made by Frances Kemmerer and Alan Wag-
ner of the State University of New York in
Albany. A similar concern is found in Odden
(1984). But federal budgetary deficits have
reduced the prospects for additional federal
funding. Although state and local govern-
ments have responded generously (Gold,
1986), both levels of government are hard-
pressed to expand educational funding in
light of rising needs for other constituencies
(e.g., health care and public assistance for
the elderly and poor).

The result is that hard choices must be
made in selecting from among many alter-
natives for educational reform and in re-
sponding to other educational contingencies
such as rises and declines in enrollments and
an increasing population of educationally
disadvantaged students. That costs as well
as educational results should be taken into
account in making choices seems obvious.

A recent study evaluated the costs and
effectiveness of four different interventions
(cross-age tutoring, computer-assisted in-
struction, lengthening the school day, and
reducing class size) for improving mathe-
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matics and reading achievement at the ele-
mentary level (Levin, Glass, & Meister,
1984, 1987). The most cost-effective pro-
gram, cross-age tutoring, was found to yield
four times the increase in achievement for
each dollar of cost as the least cost-effective
program, lengthening the school day. Stated
in another way, the least cost-effective ap-
proach among the four alternatives would
have required about $400 per student to
provide the same achievement gains attained
by a $100 investment per student when al-
located to the most cost-effective approach.

At the present time, cost-effectiveness
analyses are rarely used in educational de-
cisionmaking. Educational researchers and
evaluators are trained in fields that do not
incorporate cost analysis, so it is rare that
costs are included in educational evalua-
tions. Indeed, educational policymakers and
practitioners are rarely familiar with the con-
cepts, even though they often state that they
seek cost-effective policies. This apparent
contradiction is resolved when one realizes
that they think of cost-effectiveness as a
generic criterion associated with “good” pro-
grams rather than as a specific technique of
evaluation that provides particular infor-
mation on costs and effects.

What Is Cost-Effectiveness Analysis?

Before proceeding, it is important to dif-
ferentiate the term cost-effectiveness from
cost-benefit and cost-utility (Levin, 1983).
Each of these describes an approach that can
compare the costs and outcomes of educa-
tional alternatives, but cost-effectiveness as-
sesses outcomes in educational terms (e.g.,
student achievement), cost-benefit assesses
outcomes in terms of their monetary value,
and cost-utility evaluates outcomes in terms
of their subjective value to the decision-
maker. They share a common methodology
in terms of cost measurement, but they differ
in their measurement of educational out-
comes.

Economists have traditionally had a
greater interest in cost-benefit analysis, be-
cause it serves as an overall guide for making
public investments (Gramlich, 1981). In
contrast, cost-effectiveness is more useful to
the evaluator or policymaker in a particular

52

area of policy, such as education, who must
determine the least cost approach to meeting
such educational objectives as reducing
dropouts or raising reading achievement.
Cost-utility analysis is most useful to the
administrator who must choose among al-
ternatives with very incomplete information
on effects or benefits (Keeney & Raiffa,
1976).

Early cost-benefit studies in education
evaluated the relations among different
types and levels of education on the earnings
of workers to ascertain the value of reducing
dropouts (Weisbrod, 1965), of vocational
education (Hu, Lee, & Stromsdorfer, 1971),
or of undertaking additional education
(Becker, 1964). These studies are more ap-
propriately termed cost-benefit studies be-
cause they compare the costs and benefits of
different investment alternatives in educa-
tion where both costs and benefits are ex-
pressed in monetary terms.

But, most decision problems facing edu-
cational policymakers and administrators
tend to focus on program and resource de-
cisions where the outcomes can be assessed
only in educational terms or in terms of the
likelihood of reaching specific educational
objectives. For example, typical program
goals include increasing student achieve-
ment, reducing dropouts, raising participa-
tion in particular courses of study, and so
on. Outcome measures include tests of stu-
dent achievement, dropout rates, and levels
of student participation, but it is not always
possible to readily convert such results into
dollar benefits. Accordingly, the use of cost
analysis for educational decisionmaking has
tended to focus primarily on cost-effective-
ness where the costs and educational effects
of different alternatives can be compared.
Only recently have the implications of cost
utility analysis for education been developed
(Hawley, Fletcher, & Piele, 1986; Levin,
1980, 1983).

Cost-effectiveness studies have been car-
ried out on teacher selection (Levin, 1970),
educational television and radio (Jamison,
Klees, & Wells, 1978), choice of a mathe-
matics curriculum (Quinn, VanMondfrans,
& Worthen, 1984), computer-assisted in-
struction (Hawley, Fletcher, & Piele, 1986;



Levin, Glass, & Meister, 1984, 1987; Levin,
Leitner, & Meister, 1986), and increasing
the school day, reducing class size, and cross-
age tutoring (Levin, Glass, & Meister, 1984,
1987).

The basic technique has been to derive
results for educational effectiveness of each
alternative by using standard evaluation pro-
cedures or studies (Rossi & Freeman, 1985)
and to combine such information with cost
data that are derived from the ingredients
approach. The ingredients approach was de-
veloped to provide a systematic way for eval-
uators to estimate the costs of social inter-
ventions (Levin, 1975, 1983). It has been
applied not only to cost-effectiveness prob-
lems, but also to determining the costs of
different educational programs for state and
local planning (Chambers, 1981; Hartman,
1981).

Measuring Cost-Effectiveness

The main strength of the ingredients
method is that it is based upon a straightfor-
ward approach to estimating costs that is
comprehensible to evaluators and policy-
makers while meeting rigorous standards of
economics methodology. The approach can
be mastered by persons without substantial
technical background in economics and cost
methods, so that only minimal technical
advice or counsel is needed. Although the
approach is outlined and applied in some

TABLE 1

Examples of effectiveness measures
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detail in Levin (1983), it is useful to set out
its basic stages.

Before doing the cost-analysis, we need to
know what the decision problem is, how to
measure effectiveness, which alternatives are
being considered, and what their effects are.
We assume that a problem has risen on the
policy agenda that requires a response. A
careful understanding of the problem is cru-
cial to addressing its solution (Levin, 1983,
pp. 34-35). Once the problem has been for-
mulated, it will be necessary to consider how
to assess the effectiveness of a solution. For
this purpose, clear dimensions and measures
of effectiveness will be needed. Table 1 pro-
vides some hypothetical measures of effec-
tiveness for typical educational program ob-
jectives.

Given the problem and criteria for assess-
ing the effectiveness of proposed solutions,
it is necessary to formulate alternative pro-
grams or interventions. The search for such
interventions should be as wide-ranging and
creative as possible. This procedure sets the
stage for the evaluation of effectiveness of
the alternatives, a process akin to the stand-
ard use of evaluation methods (e.g., Rossi &
Freeman, 1985). Estimates of effectiveness
can be derived from previous evaluations or
from tailored evaluations for the present
purpose. Obviously, the latter is far more
costly in both time and resources, but it may
be desirable if previous studies are not avail-

Program objective

Measure of effectiveness

Program completions
Reducing dropouts
Employment of graduates
Student learning

Number of students completing program

Number of potential dropouts who graduate

Number of graduates placed in appropriate jobs

Test scores in appropriate domains utilizing appropriate

test instruments

Student satisfaction

Student assessment of program on appropriate

instrument to measure satisfaction

Physical performance
skills

College placement

Advance college placement

Evaluation of student physical condition and physical

Number of students placed in colleges of particular types
Number of courses and units received by students in

advance placement, by subject

53



Henry M. Levin

able and if the resource implications of al-
ternatives are substantial. Clearly, the value
of any evaluation must depend on what is
at stake and whether the cost of doing an
evaluation is justified (Alkin & Solmon,
1983; Levin, 1983, chap. 2).

It is important to emphasize that the eval-
uation of effectiveness is separable from the
evaluation of costs. Most standard evalua-
tion designs for assessing the effectiveness of
an intervention are also suitable for incor-
poration into cost-effectiveness studies.
These can be found in the standard evalua-
tion literature (see, e.g., Cook & Campbell,
1979; Rossi & Freeman, 1985). The cost
analysis is not typically found in the general
evaluation literature and has been developed
independently as a subspecialization (Levin,
1983).

Cost Estimation

The costs of an intervention are defined
as the value of the resources that are given
up by society to effect the intervention.
These are referred to as the ingredients of
the intervention, and it is the social value of
those ingredients that constitute its overall
cost. At a later stage one can assess the
distribution of these costs among the deci-
sionmaking agency and other entities. Ac-
cordingly, the method sets out systematically
to identify and ascertain the value of the
ingredients that are required for each alter-
native under consideration.

The ingredients approach to cost estima-
tion entails three distinct phases: (1) identi-
fication of ingredients, (2) determination of
the value or cost of the ingredients and the
overall costs of an intervention, and (3) an
analysis of the costs in an appropriate deci-
sion-oriented framework.

1. Identification of ingredients. The first
step is to ascertain which ingredients are
required for an intervention (Levin, 1983,
chap. 3). Most educational interventions are
labor-intensive, so an initial concern is to
account for the number and characteristics
of personnel. Clearly, we are concerned with
whether personnel are part-time or full-time
and the types of skills or qualifications that
they need. Beyond this we need to identify
the facilities, equipment, materials, and
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other ingredients or resources which are re-
quired for the intervention.

Identification of ingredients requires a
level of detail that is adequate to ensure that
all resources are included and are described
adequately to place cost values on them. For
this reason, the search for ingredients must
be systematic rather than casual. The pri-
mary sources for such data are written re-
ports, observations, and interviews. Written
reports usually contain at least a brief history
and description of the intervention. Some
also provide a detailed list of personnel and
other resources. These can be used to con-
struct the basic list of required ingredients.
Our experience is that the information in
such reports is often incomplete and lacks
sufficient detail on qualitative aspects of the
ingredients. For example, the report may list
a number of teachers, coordinators, and
other personnel, without stipulating such
important details as their levels of experi-
ence, training, education, or other special
personnel requirements.

Accordingly, other sources of information
must be used to corroborate and supplement
data on ingredients from evaluations and
descriptive reports. If the intervention is
present at a nearby site, it may be possible
to visit and gather additional data on ingre-
dients through observation. A third valuable
source is interviews, where present or former
personnel are asked to identify resources
from among a number of different classifi-
cations. The three principal types of infor-
mation, reports, observations, and inter-
views can be used to assure the accuracy of
the data by comparing the findings from
each source and reconciling differences: the
process of triangulation.

2. Determination of costs. Once the ingre-
dients have been identified and stipulated, it
is necessary to ascertain their costs (Levin,
1983, chap. 4). In doing this, all ingredients
are assumed to have a cost, including do-
nated or volunteer resources. That is, they
have a cost to someone, even if the sponsor-
ing agency did not pay for them in a partic-
ular situation. At a later stage we will dis-
tribute the costs among the constituencies
who paid them, but at this stage we wish to
ascertain the total costs of the intervention.



Ingredients can be divided into those that
are purchased in reasonably competitive
markets, and those that are obtained
through other types of transactions. In gen-
eral, the value of an ingredient for costing
purposes is its market value. In the case of
personnel, market value may be ascertained
by determining what the costs would be for
hiring a particular type of person. Such costs
must include not only salary, but also fringe
benefits and other employment costs that
are paid by the employer. Many of the other
inputs can also be costed by using their
market prices. These include the costs of
equipment, materials, utilities, and so on.
Clearly the cost of leased facilities can also
be ascertained in this way.

Although the market prices of some ingre-
dients such as personnel can often be ob-
tained from accounting data for educational
enterprises, such data are not reliable sources
for ascertaining overall program costs. The
accounting systems that are used by schools
were designed for ensuring consistent re-
porting to state agencies rather than for pro-
viding accurate and consistent cost data on
educational interventions. For example,
they omit completely or understate the cost
of volunteers and other donated resources.
Capital improvements are charged to such
budgets and accounts during the year of their
purchase, even when the improvements
have a life of 20-30 years. Normal cost
accounting practices would ascertain the
annual costs of such improvements by
spreading them over their useful lives
through an appropriate method (Levin,
1983, pp. 67-71). Thus, data from account-
ing and budgetary reports must be used se-
lectively and appropriately and cannot be
relied upon for all ingredients.

There exist a variety of techniques for
ascertaining the value of ingredients that are
not purchased in competitive markets. For
example, the method for ascertaining the
value of volunteers and other contributed
ingredients is to determine the market value
of such resources if they had to be purchased.
The value of facilities can be determined by
estimating their lease value. The annual
value of facilities and equipment can be
estimated through a relatively simple ap-
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proach that takes account of depreciation
and interest foregone by the remaining cap-
ital investment. Details for these techniques
are found in Levin (1983, chap. 4).

3. Analysis of Costs. Once each of the
ingredients is costed, the costs can be added
to obtain a total cost for the intervention.
The next stage entails the use of these costs
in an analytic framework (Levin, 1983,
chap. 5). The two most important concerns
for cost summary and analysis are the ap-
propriate unit for expressing costs and who
pays the costs.

Clearly, the question of the appropriate
unit for expressing costs depends upon how
effectiveness is measured and the nature of
the decision. Usually, educational effective-
ness is measured in terms of achievement
gains per student or some other per-student
measure. In that case, it is necessary to con-
vert total costs to a per-student cost figure
for comparing cost-effectiveness of alterna-
tive interventions. Cost-effectiveness ratios
are usually based on the average effects and
costs per student. However, it is possible to
do an analysis on total project or program
costs and effects. In other cases it may be
the additional or marginal costs versus ad-
ditional or marginal effectiveness that is the
subject of scrutiny. For example, we may
want to ascertain the number of additional
students who will graduate from high school
relative to the additional costs of alternative
approaches for reducing dropouts.

Who pays the costs is a very different
issue. The overall cost-effectiveness ratio
may be irrelevant to a decisionmaker who
pays only part of the costs for one interven-
tion, but all of the costs for an alternative.
For example, assume two alternatives of
equal effect, where the cost of the first is
twice as high as the cost of the second. In
this case, we would say that the first is only
half as cost-effective as the second. But, what
if the first alternative attracts contributed
facilities and volunteers so that most of its
cost is “paid” by constituencies external to
the decisionmaker, while all of the costs of
the second alternative will be borne by the
decisionmaker. In this case, the decision-
maker is likely to choose the first alternative,
with its high subsidies, even though it is less
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cost-effective in the use of society’s total
resources.

For this reason, it is important to ascertain
total costs of an intervention and to separate
out those that are borne by the decision-
maker in considering different alternatives.
However, we should bear in mind that since
different decisionmaking units have differ-
ent opportunities to obtain volunteers and
contributed resources, we should not assume
any particular cost subsidy to the decision-
maker. The basic estimate of costs that is
used for all subsequent cost analyses is the
overall cost of the intervention. Subsequent
analyses can distribute the costs among
those who will bear them to ascertain the
implications of that distribution for deci-
sions.

Use of Cost-Effectiveness Results

The combination of information on both
the cost and effectiveness of each alternative
provides useful information for decisions
that must be made within a context of lim-
ited resources. In general, this information
will be displayed in the form of cost-effec-
tiveness ratios among the alternatives. Those
with the lowest costs relative to effects
should have the highest priority for deci-
sions.

Table 2 shows hypothetical results for
three alternatives. The usual evaluation of
effectiveness—which does not consider
costs—would rank alternative B as the best
one because it shows much higher effective-
ness than the other two alternatives. If costs
alone were considered, alternative A would
be ranked highest, since it has the lowest
cost. When costs and effects are combined
in cost-effectiveness ratios, alternative C is
the most attractive alternative. It has a lower
cost-effectiveness ratio than any of the other
alternatives. Alternative A might be a close
second choice.

However, these results should never be
translated mechanically into decisions.
There are four issues that must be raised
before making a final decision. First, are the
results representative for the level of scale of
the intervention that is appropriate? Some
interventions have very different average
costs per student when used for 30 students
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TABLE 2

Hypothetical results for three alternative
interventions

A B C

Effects per student 15 25 20
Cost per student $300 $625 $360
Cost/effect ratio $20 $25 $ 18

than when used for 1,000. For example, a
computer-assisted instruction (CAI) system
that used an expensive mini-computer might
be very costly for 30 students relative to
stand-alone micro-computers. However,
when providing instruction to several
hundred students, the costs might be consid-
erably lower than for micro-computers.
Thus, it is appropriate to make sure that the
scale of use on which the cost-effectiveness
ratios is based is pertinent to the decision-
making context.

A second concern is whether the results
can be extrapolated for effects that are be-
yond those found in the interventions. For
example, if $18 per student for alternative C
generates an additional unit of effectiveness,
would $180 generate 10 additional units of
effectiveness? The answer to that question is
that we do not know without further analysis
of effectiveness under different intensities of
resource use. In general, the results should
be expected to hold only for small changes
within the range of consideration rather than
for global changes over a much larger range
of service delivery. Any generalization be-
yond the range covered by the study must be
based on additional evidence rather than
being extrapolated.

A third concern in interpreting cost-effec-
tiveness ratios is the magnitude of differ-
ences among alternatives. When the differ-
ences are small, for example, within a 10%-
20% range, it is probably best to use other
criteria to make the decision. The technique
is not so precise that differences of this mag-
nitude should be taken seriously. The pre-
cision of the estimates will depend upon the
quality of data and the appropriateness of
the evaluation methodology and implemen-
tation. When estimated cost-effectiveness re-
sults are not markedly different, given the



attainable precision in results, other consid-
erations such as the ease of implementation,
acceptability by staff, and experience with
each class of intervention should be used to
make the decision (Levin, 1983, chap. 7).
However, in other cases, differences in cost-
effectiveness among alternatives may be as
large as 4, 5, or 10 to . In these cases, there
are likely to be important gains in using
resources for the more cost-effective of the
alternatives. Decisions should not be based
upon results that suggest only small differ-
ences in cost-effectiveness.

A final concern is the appropriateness of
the evaluation of effectiveness. A cost-effec-
tiveness evaluation is only as good as the
underlying evaluations of effectiveness and
costs. Although the analyst can have a great
deal of control over the estimation of costs,
it is often necessary to depend upon an
external study of effectiveness. But evalua-
tion results are often confounded by differ-
ences among student populations that are
not properly controlled for. In those cases,
apparent differences in treatments or inter-
ventions are really caused by the otherwise
unmeasured differences in student popula-
tions. Other types of confounding can also
take place. It is important to make certain
that the evaluation of effectiveness is studied
closely to make sure that differences in ef-
fectiveness are likely to be associated with
differences in interventions rather than con-
founding influences that were not properly
controlled.

The other aspect of effectiveness that must
be scrutinized is whether all appropriate out-
comes have been taken into account. For
example, different approaches to school or-
ganization such as reducing class size, co-
operative learning, or peer tutoring may
have effects other than those on student
achievement. They may improve attendance
of both teachers and students and create
more positive learning attitudes. Effective-
ness studies are often unidimensional and
do not take these other potential outcomes
into account. We will note below that a
major area for improving cost-effectiveness
studies is that of taking multi-dimensional
outcomes into account, but it is first neces-
sary for these to be reflected in evaluation
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studies of effectiveness. Cost-effectiveness
analyses should consider the quality and ap-
propriateness of the effectiveness evaluations
on which they are based.

Some Applications in Education

The purpose of this section is to illustrate
the wide diversity of actual and potential
applications of cost-effectiveness in educa-
tion. The examples are presented to illustrate
the issues rather than to provide firm con-
clusions on cost-effectiveness for each topic.
Results in any particular setting may be
subject to differences in both costs and ef-
fectiveness. Four different areas will be se-
lected: curriculum, teacher selection, general
educational reforms, and educational tech-
nology. Each of these will be reviewed briefly
with respect to the decision problem, the
alternatives, the analysis, and findings.

Curriculum

Curriculum is an area that is very appro-
priate for cost-effectiveness analysis. In the
quest for educational improvement, schools
face numerous ways in which they can or-
ganize the pace, content, and method of
instruction. Some are likely to be more ef-
fective than others, and there may also be
substantial differences in resource require-
ments with respect to such ingredients as
teacher time, materials, equipment, and so
on. As with many other areas of education,
the potential for using cost-effectiveness
analysis has barely been tapped in the cur-
riculum field.

An excellent cost-effectiveness study of
fifth grade mathematics curriculum was car-
ried out by Quinn, VanMondfrans, and
Worthen (1984). Their evaluation compared
two approaches to teaching mathematics.
The GEMS math curriculum was developed
by the school district that served as the site
for their study. It was designed to provide
highly individualized instruction with a spe-
cial instructional method for teaching con-
cepts. The alternative curriculum was one
based on standard textbooks. It was found
that students in the GEMS math classes had
higher mathematics achievement gains than
those in the traditional, textbook classes.
Moreover, differences among students from
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different socioeconomic backgrounds were
considerably reduced for GEMS, but not for
the textbook classes.

Using the ingredients method, the authors
found that the GEMS Math program re-
quired more resources than the Text Math.
Total cost per pupil on an annual basis was
$194 for Text Math and $288 for GEMS
Math. Depending upon how student
achievement was measured, GEMS Math
was found to be from 60% to 300% more
cost-effective—cost per point of achieve-
ment score—than Text Math. The analysis
was also done separately for students from
different socioeconomic status (SES) back-
grounds. For students from low socioeco-
nomic origins, the advantages in cost-effec-
tiveness for GEMS were even more dra-
matic, but for high SES students that Text
math had a cost-effectiveness advantage.

The study concluded that for low and
medium SES students, the GEMS curricu-
lum was considerably more cost-effective,
while for high SES students the text math
was slightly more cost-effective. The test re-
sults were comparable between the two cur-
ricula for the high SES students, but the
GEMS math was more costly. If a single
curriculum were to be used for all students,
the GEMS math would be more cost-effec-
tive than text math. This study provides a
sophisticated and well-documented illustra-
tion of a productive application of cost-
effectiveness analysis to curriculum evalua-
tion.

Teacher Selection

A very important policy challenge at the
present time is teacher selection and reten-
tion (Bridges, 1986). During the 1980s and
1990s, substantial numbers of teachers who
were hired in the 1950s and 1960s will be
retiring. In addition, school enrollment
growth in this period will require new teach-
ers. Thus, a major decision issue is what
types of teachers to select. Teachers with
certain educational attributes, abilities, and
personality traits might be more effective
than teachers who lack these characteristics.

However, to the degree that the character-
istics that make for effective teaching are
also ones that make persons more produc-

58

tive in other occupations, it is likely that
more effective teachers will require higher
salaries to attract them into teaching. Ac-
cordingly, one must be concerned not only
with ascertaining the types of teacher traits
that are likely to be most productive in
increasing student achievement. One must
also know what it will cost to select teachers
with these traits and which set of character-
istics will maximize teacher effectiveness rel-
ative to the salary costs for obtaining those
teachers.

Using the results of a study of the deter-
minants of educational achievement of sixth
graders by Eric Hanushek (1968) based upon
data from the Equal Opportunity Survey
(Coleman et al. 1966), Levin (1970) esti-
mated the effects on student achievement of
hiring teachers with more experience or
greater verbal ability. Differences in teacher
educational attainments were not used be-
cause they did not show a relation to student
achievement. Separate estimates were made
for black and for white students.

Estimates of costs for teachers with differ-
ent characteristics were made from the
Equal Opportunity Survey data for a major
metropolitan area (Levin, 1968). Earnings
functions were estimated for teachers on the
basis of their qualifications and working
conditions. The earnings coefficient for each
variable represents the cost for an additional
unit of the appropriate characteristic, for
example, teacher verbal score and teacher
experience.

Table 3 shows the cost-effectiveness re-
sults for improving student performances

TABLE 3

Relative costs of increasing student verbal
achievement

Approximate cost for
increasing a student’s
verbal score by one

point
Strategy Negro White
Teacher’s verbal score $ 26 $ 26
Teacher experience $128 $253

Note. From “A Cost-Effectiveness Analysis of
Teacher Selection” by H. M. Levin, 1970, Jour-
nal of Human Resources, 5(1), 32.



under alternative recruitment strategies. In
terms of relative costs, a given test score gain
for blacks could be attained at about one-
fifth the cost by selecting teachers with
higher verbal scores rather than by getting
teachers with more experience. Selection on
the basis of teacher verbal score was found
to be 10 times as efficient from a cost-
effectiveness perspective as selection on the
basis of teacher experience for white stu-
dents. The overall implications were that
schools should be using their budgets to hire
more verbally able teachers than ones with
more experience.

Another observation from Table 3 was
that teacher experience appeared to be twice
as effective per dollar of expenditure for
black students as for white ones. This sug-
gests that for any given budget, the school
could get higher student achievement by
assigning more experienced teachers to the
black students. These results should not nec-
essarily be viewed as being pertinent today.
They were obtained on the basis of 1965
data. However, it should be noted that other
studies have found teacher test scores to be
related to student achievement (Strauss &
Sawyer, 1986), and teacher testing has be-
come much more prominent in recent years
as a basis for credentialing and selection.
Thus, it would be useful to examine the cost-
effectiveness of teacher test results and other
selection criteria as a basis for teacher hiring.

General Educational Reforms

The 1980s have been a period of major
educational reform with a dozen or more
reports calling for improvement of the
schools. Among the strategies that have been
suggested for educational improvement are
new technologies such as computers, longer
school days and school years, higher stand-
ards, smaller classes, and better teacher se-
lection. Unfortunately, the costs of imple-
menting these and other instructional strat-
egies that have been proposed would far
exceed available resources for education,
even with substantial increases in expendi-
tures. Thus, cost-effectiveness analysis can
be a major ally in choosing among the po-
tential strategies for improving education.

Levin, Glass, and Meister (1984, 1987)

Cost-Effectiveness and Policy

carried out a cost-effectiveness analysis
among four interventions that might be uti-
lized in the reforms. These interventions
included: a longer school day, computer-
assisted instruction (CAI), cross-age tutor-
ing, and reduced class size. The purpose of
the analysis was to compare the cost-effec-
tiveness of the four reforms for raising stu-
dent achievement at the elementary level in
reading and mathematics.

Longer School Day. The extension of the
daily school session is a recommendation of
almost all of the national reports on educa-
tional reform. The specific intervention con-
sidered was to lengthen the school day by
one hour, half devoted to reading and half
to mathematics. Data on effectiveness were
taken from the Beginning Teacher Evalua-
tion Study (BTES) as re-evaluated by Glass
(1984).

Computer-Assisted Instruction. The spe-
cific approach to CAI that was chosen was
the drill and practice program of Computer
Curriculum Corporation as described in Ra-
gosta, Holland, and Jamison (1982). The
CCC method is one of the most widely used
in the United States and provides students
with 10 minutes of practice daily in each
subject through the use of student terminals
connected to a minicomputer. Effectiveness
results were taken from the 4-year experi-
ment of the CCC system that was under-
taken by Educational Testing Service (Ra-
gosta, Holland, & Jamison, 1982) and was
re-evaluated by Glass (1984).

Cross-Age Tutoring. Cross-age tutoring
utilizes older students to tutor younger ones,
under the supervision of adults. Evidence
suggests that this approach provides achieve-
ment gains for both the tutor and the tutored
student (Ehly & Larsen, 1980, 12-17, 21-
23). The specific tutoring program that was
used for measuring effectiveness was one
that had received national recognition from
the Joint Dissemination Review Panel of the
U.S. Department of Education (Independ-
ent School District of Boise City, 1983).
Fifth and sixth grade students tutored stu-
dents in the lower elementary grades. For
students in fifth and sixth grades, adult tu-
tors were provided. Thus, the study provided
estimates of effectiveness for both peer and
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TABLE 4
Estimated cost and effectiveness of four educational interventions in months of additional student gain
per year of instruction
Effectiveness in  estimated
. t oai
Annual cost per student months of achievement gain
Intervention per subject (in dollars) Mathematics Reading
Longer school day 61 0.3 0.7
CAI 119 1.2 2.3
Cross-Age tutoring
Peer component 212 9.7 4.8
Adult component 827 6.7 3.8
Reducing class size
From To
35 30 45 0.6 0.3
30 25 63 0.7 0.4
25 20 94 0.9 0.5
35 20 201 2.2 1.1
TABLE 5 30 students; 30 to 25 students; 25 to 20

Estimated annual cost to obtain additional
month of student achievement per year of
instruction

Intervention Mathematics Reading
Longer school
day $203 $ 87
CAI 100 52
Cross-Age tutoring
Peer component 22 44
Adult component 123 218
Reducing class size
From To
35 30 75 150
30 25 90 158
25 20 104 188
35 20 91 183

adult tutors as reanalyzed in Glass (1984,
21-34).

Reduced class size. A smaller class size
has been viewed traditionally as a principal
way to improve instruction. Evidence of the
effects of class size on mathematics and read-
ing achievement is derived from a statistical
analysis of 14 evaluations in which students
were randomly assigned to classes of differ-
ent sizes (Glass, 1984, 3-20; Glass & Smith,
1979). Specific estimates were made of ef-
fects on mathematics and reading achieve-
ment for reductions in class size from 35 to
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students; and 35 to 20 students.

Costs were estimated by using the ingre-
dients approach. Table 4 shows the annual
cost per student for each subject as well as
the estimated additional months of gains in
achievement during the academic year as a
result of the interventions. The least costly
interventions were reductions in class size of
five students and increasing the length of the
school day. The most costly were the adult
and peer tutoring. CAI was relatively inex-
pensive in comparison with cross-age tutor-
ing or large decreases in class size.

Peer tutoring showed the largest effects:
nearly a year of student gain in mathematics
and about one-half year in reading. The
longer school day and reducing class size by
five student decrements showed the smallest
effects. CAI was associated with gains in the
middle of the range of results.

Table 5 indicates the cost-effectiveness of
the different interventions by showing esti-
mated annual costs to obtain an additional
month of student achievement per year of
instruction. To obtain an additional month
of mathematics achievement, it would cost
about $200 a year with a longer school day,
but only about $22 a year with peer tutoring.
In fact, a longer school day is less than half
as cost-effective in raising mathematics
achievement as is CAI or reducing class size,



despite the prominence of calls for longer
school days in the national reports on edu-
cational reform (Levin, 1984). The most
cost-effective approach, peer tutoring, re-
quires only one-ninth of the resources to
obtain the same effect on mathematics
achievement.

To obtain an additional month of reading
achievement would cost about twice as
much for increasing the school day as using
peer tutoring, with CAI almost as efficient
as the latter. Reducing class size appears to
be particularly inefficient with respect to
raising reading achievement. For both math-
ematics and reading achievement, adult tu-
toring is relatively costly. Although its effec-
tiveness is very high, its cost is also high.
These results provide useful information in
comparing instructional strategies to raise
achievement.

Computer-Assisted Instruction

The previous study compared a popular
version of CAI with a number of other in-
terventions. On the basis of a cost-effective-
ness criterion, it was found that CAI was
ranked below peer tutoring, but consider-
ably above adult tutoring, longer school
days, and smaller class sizes.

However, the CAI approach that was con-
sidered is not the only one. There are many
different approaches to CAI and different
implementations as well. Alternatives in-
clude differences in curriculum, software,
hardware configurations, and personnel use.
A recent study explored the cost-effective-
ness of different CAI approaches to increas-
ing elementary school reading and mathe-
matics achievement (Levin, Leitner, & Meis-
ter, 1986).

The comparisons among different ap-
proaches to CAI were somewhat disappoint-
ing in that it was difficult to find replications
of approaches. Other than those of CCC—
where there are many replications—other
approaches were single efforts that were im-
plemented and evaluated by their progeni-
tors. The results of such efforts should be
replicated beyond the initial version before
consideration by decisionmakers for adop-
tion.

However, among a comparison of four

Cost-Effectiveness and Policy

CCC sites and four other approaches to CAI
for improving reading and mathematics
achievement at the elementary level, a rather
unexpected finding emerged that has impor-
tant policy consequences. Only one of the
eight sites was fully utilizing its CAI capacity.
Full utilization was judged by the standard
that was found to be feasible in the 4-year
experiment that was evaluated by the Edu-
cational Testing Service (Levin & Woo,
1981). On the average, the per student cost
at the eight sites for CAI was almost $300 a
year. However, if the CAI had been fully
utilized, the cost would have fallen to a little
more than $180 per student per year.

This means that even with the same inter-
ventions, cost-effectiveness could have been
increased by 80%, on average, by more fully
utilizing CAI capacity. Such a finding will
hardly come as a surprise to those who have
observed the large number of unused com-
puters and associated resources that are
commonly found in schools. But, it does
suggest that there is a potentially powerful
strategy for improving the cost-effectiveness
of existing programs as opposed to seeking
new ones.

Some Issues in Cost-Effectiveness Analysis

Several examples were provided to show
both the policy relevance of cost-effective-
ness analysis in education as well as some
illustrative findings. But at least five issues
should be raised about the potential of cost-
effectiveness analysis for educational policy:
its cost; its value; its conservatism; its treat-
ment of multiple outcomes; and its integra-
tion with a major new branch of evaluation,
meta-analysis.

Cost of Cost-Effectiveness Analysis

Obviously, cost-effectiveness analysis re-
quires resources to carry it out. One concern
is the magnitude of the additional costs.
Does the addition of cost analysis to the
standard effectiveness design add signifi-
cantly to the cost of evaluation? Our expe-
rience suggests that it does not. At least
80%-90% of the cost of an evaluation will
be associated with the study of effectiveness
rather than cost. This is especially true if
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cost considerations are built in to the eval-
uation design.

The 4-year CAI experiment cost between
$1.5 and $2 million (Ragosta, Holland, &
Jamison, 1982). But the cost analysis com-
ponent of the intervention was carried out
for less than $10,000. Obviously, the relative
costs of the effectiveness evaluation and the
cost evaluation will depend on the specific
circumstances of the overall evaluation.
However, the cost component will generally
be a very small portion of the total. Accord-
ingly, the main issue is whether the addi-
tional information provided by a cost-effec-
tiveness comparison justifies the relatively
small marginal cost of adding the cost di-
mension to an evaluation of effectiveness.

Value of Cost-Effectiveness Analysis

Does it pay to do a cost-effectiveness
analysis? Clearly, this depends upon what is
at stake. If the decision framework is rela-
tively inconsequential with respect to re-
source allocation, it is probably not advisa-
ble to do such an analysis. In contrast, if the
resource consequences of a decision are sub-
stantial, a cost-effectiveness analysis is prob-
ably justified. For example, in a typical
school district with an enrollment of 10,000
students and a per student expenditure of
$3,500 a year, the total budget will be about
$35,000,000. If even 1% of that amount
could be saved or reallocated to new activi-
ties through cost-effectiveness studies, that
would amount to an annual saving of
$350,000 a year. This annual saving is the
equivalent of investing $3.5 million ata 10%
rate of interest.

Now consider the same logic at the state
or national level. At the national level, for
example, an estimated $170 billion was
spent on elementary and secondary schools
and another $112 billion on higher educa-
tion in 1986-87 for a total of over $282
billion (U.S. Department of Education 1987,
p. 25). A 1% savings would amount to about
$2.8 billion dollars, or the equivalent of the
return on an investment of $28 billion at a
10% rate of interest. Moreover, the fact that
the educational sector has not been scruti-
nized systematically for efficiency suggests a
potential for increased productivity of con-
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siderably greater than 1%—perhaps as high
as 10%.

Yet, it is doubtful that as much as $1
million a year is presently being spent on
cost-effectiveness studies in education by
federal, state, and local agencies together.
Thus, even an increase to $5 or $10 million
would represent a major improvement, al-
though considerably short of the probable
optimum investment, given what is at stake.

Conservatism of Cost-Effectiveness Analysis

Any form of evaluation which requires a
summation of results from existing alterna-
tives will tend to be conservative. That is, it
must necessarily limit consideration of alter-
natives to those interventions that exist or
that can be evaluated. It cannot provide
evaluative information on those that are not
yet available. While this means that all ex-
isting alternatives can be considered, future
developments can not be easily accommo-
dated in the analysis. Cost-effectiveness
analysis and evaluation tools more generally
do not lend themselves to areas where
change may occur rapidly. Thus, an evalu-
ation of existing CAI may say little about
approaches to CAI that are likely to emerge
in future years from the harnessing of arti-
ficial intelligence to learning or the devel-
opment of new, computer courseware.

This is less of a concern than critics of
evaluation have made it out to be. First, it
is never possible to evaluate that which does
not exist. This is not as much a criticism of
cost-effectiveness analysis as it is of a world
in which one cannot be prescient. Fortu-
nately, the history of education suggests that
change is not so rapid and discontinuous
that evaluation of today’s alternatives will
miss the breakthroughs of tomorrow. Al-
though technological change may be rapid,
its applications to and impact on education
have been much more gradual than predic-
tions have suggested. This is evidenced by
the claims that have been made for every
new instructional technology (motion pic-
tures, radio, television, videocassettes, video-
disks, and computers) which heralded them
as having revolutionary implications for ed-
ucation. In every case their educational im-
pacts fell short of that promise, but not



because they were defeated by evaluation or
cost-effectiveness analysis. They simply did
not evolve in the ways that were predicted
(Cuban, 1986; Levin & Meister, 1985).

Second, as soon as new educational tech-
niques are developed and applied, it is pos-
sible to consider them. There need be little
time lag between the establishment of new
alternatives and their consideration in a
cost-effectiveness analysis. Although cost-
effectiveness analysis cannot be readily
applied to choosing among research and
development projects for new instructional
approaches, it can certainly be applied to
evaluate those interventions that emerge
from that process.

Multiple Objectives

Although most evaluations focus on a sin-
gle outcome, the evaluative context is often
characterized by alternatives in which many
outcomes should be considered. Educational
interventions are often designed to raise stu-
dent achievement and improve student mo-
tivation. In some cases, such as the reduction
of class size or extension of the school day,
the interventions might be expected to influ-
ence achievement in a number of subject
areas. In these cases, the assumption of a
single objective and measure of outcome is
inappropriate. Cost-benefit studies address
this problem by converting all outcomes into
dollar values. But, as we noted in the intro-
duction, not all of the outcomes of many
types of interventions can be converted into
monetary values for a cost-benefit analysis.

The challenge is how to convert multiple
outcomes into a single index which can be
compared among alternative interventions.
This challenge is one for the field of evalu-
ation generally, not just cost-effectiveness
evaluations. The most common response to
the challenge is to convert the various out-
comes to ratings on utility scales which share
common measurement properties, although
other techniques have also been suggested
(Nagel, 1983). The separate utility scales can
be aggregated into a total utility index
through a variety of procedures (Bell, Kee-
ney, & Raiffa, 1977; Keeney & Raiffa, 1976).
The utility scores can be combined with
costs for each alternative intervention to
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derive cost-utility ratios. In the final section
of this paper, a plan is suggested for inte-
grating this approach into educational deci-
sionmaking.

Cost-Effectiveness and Meta-Analysis

Clearly, one of the major developments
in educational evaluation over the last dec-
ade has been that of meta-analysis. Meta-
analysis represents the attempt to use var-
ious analytic techniques to generalize about
a specific phenomenon from a wide variety
of independent and disparate studies (Glass,
McGaw, & Smith, 1981). Typically, a meta-
analysis will collect all of the available stud-
ies on a particular phenomenon and esti-
mate an effect size. The effect size will be a
standard score such as a z-score on the cri-
terion variable. Meta-analyses have been
carried out on a wide variety of topics in-
cluding the effects of reducing class size
(Glass, Cohen, Smith, & Filby, 1982), com-
puter-assisted instruction (Bangert-Drowns,
Kulik, & Kulik, 1985; Kulik, Kulik, & Ban-
gert-Drowns, 1985), tutoring (Cohen, Kulik,
& Kulik, 1982), and a large range of other
educational interventions (Walberg, 1984).

A representative meta-analysis study will
provide two types of outcomes. First, it will
provide an average “effect size” for a partic-
ular type of intervention. Usually this will
be expressed in terms of an average effect of
an intervention among a set of studies in
terms of some standard score relative to
what would be expected in the absence of
the intervention. The second type of out-
come represents an attempt to assess the
sources of differences in outcomes among a
set of studies. For this purpose, studies are
coded according to their features to see if
such classifications are associated with dif-
ferent effect sizes.

Although meta-analysis has been widely
accepted in the evaluation literature, it is
also the subject of criticism. Among these
concerns are the issues of inclusion of studies
that are based upon poor design and proce-
dures, issues of how to “average” results
among different studies, coding and classi-
fication aspects of the studies, and appropri-
ate interpretation of results (Hedges &
Olkin, 1985; Slavin, 1984, 1986). But a very
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different issue is whether the result of meta-
analytic summaries—even ones of high
quality—should be used for cost-effective-
ness analysis.

The attraction of using meta-analysis re-
sults for cost-effectiveness is straightforward.
Assume that good meta-analyses exist to
summarize the effects of two alternative in-
terventions. Why not obtain the costs of the
two interventions and combine them with
their respective effect sizes to compare the
cost-effectiveness of the two alternatives?
The basic problem is that meta-analysis
deals with averages rather than actual pro-
grams, while decisionmakers are concerned
with choosing among concrete alternatives.
This can be seen more clearly if we look at
a specific meta-analytic result.

Cohen, Kulik, and Kulik (1982) did a
meta-analysis of peer tutoring in which they
obtained an effect size of .4 in student
achievement. Accordingly, one might esti-
mate the costs of the program that produced
this effect size and compare the costs and
effects with other alternatives such as com-
puter-assisted instruction, which has shown
an average effect size of about .47 according
to Kulik, Kulik, and Bangert-Drowns
(1985). The problem is that there is no “pro-
gram” to cost out, since the effect size is
based upon an average of many programs:
those that failed and those that succeeded;
those that provide training for tutors and
those that do not; those that monitor tutors
and provide instructional materials and
those that simply tell some students to tutor
others.

From a cost-effectiveness perspective for
decisionmaking, this type of result is not
helpful for several reasons. First, there is no
specific program intervention that is associ-
ated with the effect size of .4. That effect
size is not based on a program at all, but it
is an average based on an amalgam of many
different programs. Decisionmakers are con-
cerned with what results they will be able to
obtain with a specific intervention, not with
the average effects from many different ver-
sions of that intervention, some of which
were poorly designed and executed and oth-
ers that were well-designed and executed.
Thus, the average effect size makes no sense
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to the decisionmaker who must consider the
impacts of concrete interventions that can
be clearly specified and considered for im-
plementation. The effect size associated with
meta-analysis is an average associated with
a large number of heterogeneous interven-
tions that are grouped under a single topic
rather than replications of the same basic
intervention.

Second, it is not possible to provide a cost
for a “program” that provides the average
effect size. The costing of programs requires
that we have a specific set of processes and
resource ingredients. The fact that the effect
size is not based upon a single program, but
a mixture of many different programs means
that there is no conceptual or practical way
to identify costs. The effect size simply does
not refer to a program alternative with spe-
cific resource requirements.

Third, decisionmakers are primarily con-
cerned with a specification of alternative
interventions that have the following prop-
erties. They can be readily implemented and
do not depend upon special circumstances
beyond the capabilities of the decision unit.
Unfortunately, many of the studies that are
reflected in the meta-analysis literature vio-
late this standard because they were initiated
and implemented by researchers rather than
practitioners. Indeed, many were doctoral
dissertations or “laboratory” studies carried
out by university researchers in which the
scope conditions for the intervention are not
easily generalizable to non-experimental set-
tings. For example, one can hardly assume
that effect sizes for an experimental inter-
vention of a few weeks are extrapolatable to
a year of instruction. Kulik, Bangert, and
Williams (1983) found an effect size of .56
for computer-assisted instruction in projects
lasting less than 4 weeks, but an average
effect size of .20 for projects lasting more
than 8 weeks. Such results are not terribly
useful to the decisionmaker unless it can be
shown that the interventions can be readily
implemented into nonexperimental situa-
tions and replicated beyond the original site.

It is also important that the results be
based upon evaluations of an acceptable de-
sign and quality. Again, many of the studies
captured by the meta-analyses are extremely



poor in quality. One evaluation found that
three-quarters of the evaluations that were
summarized in a specific meta-analysis had
serious flaws (Clark, 1985).

Finally, the types of interventions that
should be considered for policy must not
only meet the criteria of replicability with
information from sound evaluations. They
should also be those that show success. That
is, decisionmakers are not interested in con-
sidering an average of good and poor inter-
ventions. Rather, they want information on
how to replicate those specific alternatives
that have shown good results. The conflicts
between what meta-analysis has to offer at
the present time and what decisionmakers
need is reflected in a debate comparing the
cost-effectiveness of peer tutoring with com-
puter-assisted instruction between Levin
and Meister (1986); Niemiec, Blackwell, and
Walberg (1986); and Levin, Glass, and Meis-
ter (1986).

Probably the most general conclusion that
can be drawn on what we have learned about
the potential link between cost-effectiveness
analysis and meta-analysis is that it is ten-
uous at best. The two techniques were de-
veloped to address very different purposes.
Meta-analysis was developed to summarize
the results of a large number of disparate
studies on a single general subject. In doing
so, it was never designed to identify exem-
plary practices that have been found to be
replicable and that meet the other standards
that are appropriate for policy consideration.
It throws together the good and the bad in
terms of both successful and unsuccessful
interventions and low quality and high qual-
ity evaluations. Its very value derives from
its claims to summarize very diverse types
of approaches and evaluations within a gen-
eral rubric.

Cost-effectiveness analysis was designed to
assist decisionmakers in choosing among
successful practices on the basis of which
ones would maximize the impact of avail-
able resources. In this vein the quality of
existing evaluations and replication experi-
ence are crucial; those practices or interven-
tions that have failed are ruled out. An av-
erage effect for all evaluations of a particular
class of interventions is not very useful for
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this purpose, since the average is not embod-
ied in any specific program. And the lack of
a specific program means that what is em-
bedded in the average effect size cannot be
costed or implemented.

Future Tasks

In this paper I have asserted that cost-
effectiveness analysis has an important role
to play in informing decisions within the
context of limited resources. This assertion
is in sharp contrast with the reality that little
cost-effectiveness analysis is carried out or
used in education. A 1983 survey of depart-
ments of education among the 50 state gov-
ernments found that they had produced a
total of only 18 cost-effectiveness studies
over the previous 5 years or an average of
about .35 studies over the 5-year period for
each state (Smith & Smith, 1985). When
asked what impediments existed to doing
such studies, the three that were mentioned
most frequently were: “We are seldom asked
to do cost studies”; “It is difficult to relate
cost data to educational outcomes”; and
“We have few guidebooks, texts, or examples
to follow in conducting cost studies.”

It is probable that staff are seldom asked
to do such studies because the decisionmak-
ers are not familiar with cost-effectiveness
analysis and professional staff are not com-
petent to suggest such studies or carry them
out. It is clear that a major training effort
will be required to overcome these obstacles.
This training initiative must extend to both
university training programs and in-service
endeavors. Graduate programs for educa-
tional administrators should require a solid
unit in understanding and use of cost-effec-
tiveness analysis for decisionmaking. A ma-
jor stride toward this goal can be effected by
requiring such training for the administra-
tive credential at the elementary and second-
ary level and possibly testing credential ap-
plicants for their competencies in this area.
Educational evaluators should obtain back-
ground in the design, execution, and inter-
pretation of cost-effectiveness analysis. In
many cases it will only be necessary to work
closely with an economics department or
department of public policy to obtain the
instruction and expertise. In addition,
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professional staff in evaluation and policy
positions should receive in-service training
through intensive workshops and courses in
cost-effectiveness analysis. These should em-
phasize not only the concepts and illustra-
tions from the literature, but they should
require “hands-on” experience through as-
signments of case studies.

Building Cost Analysis into Evaluation
Design

Existing studies of cost-effectiveness
analysis in education are based on adding a
cost analysis to a completed analysis of ef-
fectiveness. That is, the cost analysis is ap-
pended to an effectiveness evaluation that
was designed and executed independently.
The reason for this disjuncture is that studies
of educational effectiveness normally are not
designed to consider costs. Therefore, a spe-
cialist in cost-effectiveness analysis must
graft the cost analysis to an earlier effective-
ness study. This is a very inefficient process,
since the identification of ingredients must
be done retrospectively by reviewing docu-
ments and doing interviews.

It would be more efficient to build the
cost analysis into the overall study design.
In this way, ingredients could be identified
during the evaluation process rather than in
a separate exercise retrospectively. The in-
tegration of cost analysis into evaluation
designs would reduce the cost of doing such
an analysis and increase its accuracy by
avoiding data gaps and errors of retrospec-
tion. This development will require training
of evaluators in cost-effectiveness analysis as
described in the previous section as well as
the establishment of guidelines for integrat-
ing cost analysis into evaluation designs. In
this way a cost-effectiveness component
could be a standard product of evaluation
designs.

Future Research

A major goal for the future would be to
develop methods for educational decision-
makers to do cost-effectiveness analysis as
part of the decision process. In suggesting
this, we must be cognizant of three obstacles.
First, decisionmakers do not have proficien-
cies in the cost-effectiveness area; second,
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many decision problems are characterized
by multiple objectives rather than a single
one; third, most decisionmaking is done un-
der conditions of highly imperfect informa-
tion.

The first two obstacles have been dis-
cussed earlier in this paper. The third was
not discussed because we assumed the exist-
ence of good evaluation studies that would
provide information on the effectiveness of
alternatives. Not only is such information
not always available, but it is often very
costly to develop in terms of time and re-
sources. Accordingly, it is important to con-
sider ways in which cost-effectiveness types
of analysis can be done with partial or im-
perfect information.

One solution is to build on the ubiquitous
availability of micro-computers by designing
approaches that will be accessible to the
decisionmaker and that can be addressed by
computer. This could be done by preparing
interactive software that will assist the edu-
cational administrator or decisionmaker to
define and address problems, place them in
a cost-effectiveness or cost-utility frame-
work, and solve them with the help of pow-
erful data-base management and financial
spreadsheet packages. The computer could
assist the decisionmaker in structuring a
problem by giving guidance and instruc-
tions, asking questions, providing prompts
and examples, and using the decisionmak-
er’s response to determine the parameters of
the problem as well as alternatives for solv-
ing it.

Programs can be prepared to assist the
user in rating alternatives, evaluating the
likelihood of certain events occurring, and
convening interactive group process such as
the Delphi technique to make evaluations
of outcomes. Such interactive applications
can serve simultaneously to train the deci-
sionmaker to solve problems of a general
type as well as to construct solutions for a
specific problem.

Multiple outcomes could be treated
through the application of a utility rating
approach (Edwards & Newman, 1982; Kee-
ney & Raiffa, 1976), and uncertainty can be
handled through the use of Bayesian tech-
niques (Pollard, 1986). All of these features



can be implemented through the design and
preparation of interactive software routines
that provide instructions, exercises, opera-
tional algorithms for calculations, and visual
displays to assist the decisionmaker in con-
templating and considering judgments.

In short, what is needed is the develop-
ment of a user friendly tool that is computer-
based and that will handle the technical side
of the calculations while working with the
decisionmaker to elicit information and
judgments. More details on the steps re-
quired to develop this approach can be
found in Levin (1985). It is likely that the
development of such a computer-based ap-
proach would go far in introducing educa-
tional policy analysts and decisionmakers to
the resource implications of alternative ways
of improving the effectiveness of American
education.
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