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ABSTRACT

THE CONTRIBUTION OF DEMONSTRATION PROGRAMS TO
EDUCATIONAL POLICYMAKING

Policy analysis or prozram analysis has the responsibility for
providing policywakers with timely information about the comsequences
of alternative courses of action. In elementery and secondary educa-
tion, however, the policymaking effort is complicated by the organi-
zational gap often present between the policymaker and the practitioner
or user.

The educational demonstration program can help bridge this gap,
if analysis of the demonstration program serves as the communication
link. This discussion delineates an equitable way to develcp cost
measures, to assess achievement measures (as one outcome) and to compare
alternatives using these measures.

Brief examples illustrate a simple, analytically-séund way to make
the most of cost and outcome data in comparing alternative programs.
Because the analysis 1s straightforward, the resulcs are likely to be

more credible to the policymaker.
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The quality of policy decisions 1is related, in part, to the
quality and timeliness of information about the alternative courses
of action available. Policy analysis or program analysis--the assess-
ment of the means to effect the policy--has the responsibility for
providing the required information. In many areas of elementary and
secondary education, the poli:ymaking effort is complicated by the
organizational gap often present between policymakers and those in
the action arena. Policymakers, who are remote fro:: field operationms,
need a communication link with the practitioners or users. This is
particularly true when assessments of, and commitments to, innovative
instructional activities are to be made--activities which are frequently
tested in demonstration programs.

This discussion proposes that educational demonstration programs
can help bridge this gap 1if analysis of the demonstration pirograms
serves as the communication link. It is hoped that the discussion will
show how ge-+~rally-accepted, analytically-powerful, cost-effective
analysis can be productively used in a practical, easily understood
comparison of alternatives. Review of either the extensive literature
or the numerous examples of systems analysis is intentionally avoided.
Instead the discussion delineates an equitable way to develop cost
measures, to assess achilevement (as one outcome) measures and to compare
instructional program alternatives using Fhese measures.

The purposes of demoustration programs ars not only to prove uhether
or not specific methods or practices work and to promote their imple-
mentation on a broader basis, but also to increase the understanding
of the consequences of possible alternative policy decisions. To accom-

plish these purposes, there must be, at least, an adequate description of
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the alternative, its resource requirements, its cost, and the outcomes
achieved. It should be fairly obvious that additional informatiom is
needed before a final assessment can be made. For example, special
circumstances that may have contributed to success should be identified—-
even though they may not be quantif;able; other measures of outcome wmay
be more imporzant than the specific méasures selected for a particular
one-time analysis and should be identified.

Historically, the success record of these programs, as measured
by the adoption of the new ideas, is not outstanding. Demonstration
programs tend to remain separate entities, observed and studied until
the outside funding ceases. Their future migl : be more promlsing if
the data they hold can be extracted through analysis.* It is true
that, at this time, there is insufficient evidence that a better
quality of information will improve the effectiveness of demonstra-
tion programs as a policy analysis tcol. On the other hand, a reason-
able assumption, in the absence of this evidence, is that improved
information should strengthen the basis on which judgments are made
in policymaking.

The usual practice in analyzing demonstration programs is te focus
on determining whether or not a program is effective--that is, How
well does the program accomplish its purpose? This is, of course,
commendable. When coupled with an attempt to compare one program with

other alternatives, the practice is even more commendable.

*Guidelinea for analyzing demonstration programs and dissemina-
ting information are discussed in: Inereasing the Effectivenecss of
Educational Demonstration Programe, Sue A. Haggart and Marjorie L. Rapp,
The Rand Corporation, R-1120, August 1972.
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Analysis in the comparative mode provides necessary inputs to
policymaking. Thus, the emphasis in this discussion is on analysis
to facilitate the comparison of alternative programs.

In the comparative analysis cf alternative programs, there is a
need to know more about each program and to know exactly what the num-
vers usually given to describe a program really mean. In short, the
typical cost per student and the outcome reported in average achieve-
ment gain are not adequate. This limited information does not provide

a sufficient basis for assessing the werit cf alternative programs.

COST BASIS FOR COMPARING PROGRAMS

Any examination of alternative programs must be concermed with both
their cost and their effectiveness. The current atate-of-the-art in cost-
ing educational programs does not provide a comparabile basis for evalua-
ting alternative programs. The usual practice is to give the cost per
student for a program with little or no indication of what is included
in the cost.

When the cost per unit of achievement is used, both the cost and
the effectivenzss measurement problems are severe. Education Turnkey
News has drawn attention to several aspecte of using this ratio:

Even when accurate costs are obtained, it is difficult to com-
pare them withk school cc 8 to see which is less, since school
costs are kept and reported differently. The comparisons may
reveal nothing more than different figures, especially since the
fi:ms [performance contractors in the context of this quotation]
mz,* depreciate certain items much more rapidly than schools...
It is even more difficult to try to contrast effectiveness with
cost. If effectiveness is reported ir tenths of a year's achieve-
ment, which some statisticians feel is cutting it too closely,
and that figure is divided into cost data which is part hidden
and part hypothetical, what does the public get? Will a school
board really base a major decision on curricular changes on such
a "cost per unit of achievement' figure?*

*
Martin Reed and Peter Briggs, Education Turnkey News, Education
Turnkey Systems, February-March %971, p- 11.

Q 7
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The ratios of cost per student and of cost per unit of achievement
are widely used, probably because of the false confidence these
"numbers" engender and the relative ease witbh which they can be
generated. In most instances, the cost per unit of achievement
ratio masquerades as the outp: f cost-effectiveness analysis.

Wisely used, cost-effectiveness analysis of alternative pro-
grams produces several outputs--the aspects of cost, the measures
of effectiveness, and the relationships between cost and effec-
tiveness. Only very seldom is a ratio of cost per student or cost
per unit achievement tt.e appropriate end result of a cost-effective-
ness analysis.

In estimating the program cost to be used in comparing programs,
all resources needed for the program are included; that is, tﬁe Te-
sources already available within a specific district or assets
inherited from discontinued programs are included in the calculation
of resource use. A standard price for common resources, such as
teachers, is used. The resulting estimated program cost is identified
as the comparable replication cost. It is, in essence, an "index
cost”" that permits comparisons of programs on an equitable basie.*

In estimating the program cost to he used in deciding whether
or not a particular program should be implemented in a specific dis-
trict, the resources available within the district and district-
specific prices for these resources must both be determined. The
resulting estimated program cost in this case 1s the ineremental

cost to the district.

*

?he details of the methodology are discussed in Program Cost
Analysis in Educational Planning, S. A. Haggart, The Rand Corporation,
P-4744, December 1971. E;
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Program cost analysis provides much of the information needed by
the district in making the decision about whether or not to plan an
implementation of a demonstration program. More detailed analysis
helps determine the configuration that can be afforded within the re-
source constraints of the district. 7Two points should be made clear.
Firs., these cost estimates are planning cost estimates. Much greater
detail and accuracy are required to meet the needs of actual implemen-
tation and financial accountability. Second, analysis of the dollar
cost alone does not provide adequate i:}ormation for educational de-
cisions; for this reason, the analysis of both the dollar and non-

dollar resources for alternative programs is necessary.

ANALYSIS OF OUTCOME

Demonstration programs funded by federal or state agencies are
usually required to administer pre- and post-tests in academic subjects
so that the gain in achievement attributable to the program may be used
as one measure of program success. Neither the administrators respon-
sible for these programs, nor the evaluators are very satisfied with
this crude measure of program success. Evaluators of mosat specially-
furded programs do other types of analysis that yield more useful data
for internal program use. The average gain of a sizable group of stu-
dents does not tell you whom the program is reaching, where the program
is in need of improvement, or where the program is having outstanding
success.

A possible solution to the program is to use individual expectancy
and observed scores to develop a measure for judging program success.

Individual scores are aggregated to provide a measure of program success

1 /
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directly rclated to the expected achievement of the students in the
program.

The assumption is made that a student's pre~test, given before
the special program starts, represents the average rate of gain made
during the previous years of schooling. It is further assumed *hat
with no special treatment the same aquerage gain will be made in future
years. (Caution should be exercised in using this measure in the
first two or three grades because there would not have been sufficient
time for random variations in learning rate to average out.) While a
constant rate of gain over the years for an individual student cannot
be assumed, the average rate of gain over the past years appears to
be a reasonable predictor of the average gain during future years.

The difference between the program's expected gain and achieved
gain at the end of the program, can be reascnably attributed ~o the
effect of the program. A t-test on the difference between the ex-
pected and observed means can be used to determine whether the dif-
ference 1s significant.

Achievement data can be displayea graphically in such a way as
to be useful as a management tool. An achievement idiograph can
be constructed for subjects of the demonstration program.* The x-axis
shows individual programs. The y-axis shows grade levels. The idio-
graph shows the pre-test grade level, the expected gain, and the post-
test grade level. It is possible at a quick glance to ascertain which

programs are making better than, or less than, expected gains.

* » ° 3
Idiographic Analysis of Achievement Measures, M. L. Rapp and
S. A, Haggart, The Rand Corporation, P-4880, August 1972.

10
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Idiograph achievement &analysis is useful for acrcss—program
comparisons cf the relative success of a group of demonstration
programs, all of which are using different techniques, materisls,
and classroom organizations to achieve a common goal. By auto-
matically taking into account differences among program populations,
this technique results in each program's being evaluated in terms
of its own expectancy. It also obviates the need %o wake adjust-
ments for differences in the meaning of test scores.* The achieve-~
ment idiograph for individual reading demonstration programs is
shown in Fig. 1.

" Idiographic achievement anal§ais provides a basis for answer-
ing the question: "What kinds of results cam we recsonably expect
from a demonstration program?" At the same time, it removes the
necessity for control groups which are statistically inappropriate
when students are not randomly assigned to experimental or comntrol
classes. In short, idiographic achievement analysis provides a

basis for comparing programs on an'equitable basis.

THE STRUCTURE FOR COMPARING PROGRAMS

A practical approach to comparing prograums involves the use
of cost-effectiveness analysis. Anything more than a brief mention

of the techniques of comparing cost and effectiveness, however, is

*The Educational Testing Service is scheduled to publish the
results of their research effort designed to translate a student's
test score on any of the seven standardized reading tests into a
score on any of the other tests.

e
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Fig. 1—Idiographic achievement analysis by program
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beyond the scope and intention of this discussion.* Here the concern
is mostly with the appropriateness of the cost and outccomes measures
and with a fair comparison of alternative programs using these measures.

In comparing alte.native programs, information is needed abcut the
program per se. What are the objectives of the program? What target
population was the program designed to reach? How manry students we: .
ia the program? The answers to these questions, along with the infor-
mation about program cost and outcome, provide the basic data for
comparing programs.

Programs can be compared without using the analytically risky
cost-effectiveness ratio «lone. Three alternatives are available
within the limitations of today's state-of-the-art in education
planning.

The equal-effectiveness approach groups programs by their out-
coue and then ranks programs within each outside group by the cost
to achieve that level of outcome. Conversely, the equal-cost approach
examines the diiferent levels of outcome achieved by each program with
equal, or nearly equal, cost. That is, programs can be ranked by the
outcome achieved for a given cost. A third approach is pair-wise com-
parison. 1In this procedure, the cost and outcome of two alternative
programs are compared, and the value judgment of the decisionmaker
comes intn play in deciding whether or not the better outcome is worth

the additional cost.

*There is an extensive body of literature on this subject. For
some of the better discussions, the reader is referred to Gene H. Fisher,
Cost Comsiderations in Systems Analysi8, American Elsevier Publishing
Company, New York, 1970, and Roland N. McKean, Efficiency in Government
Through Systems Analysis: With Imphasis on Water Resources Development,
John Wiley and Sons, Inc., New York, 1958.

13
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Care must be taken, however, mot to rely solely ou ccst~effec~-
tiveness numbers on making comparisons. This *r, of course, true in
any decisionmaking context, but it is especially important in educa-
tional planning. The measurement of achievement is imprecise enough
ro that decisions should not be based on relatively small differences
in outcome. Just what degree of difference warrants a change is a
matter for each decisionmaker to determine in the light of other
information.

The program's coumparable cost measures and the idiographic analy-
sis of achievement described above provide a greatly improved data
base for comparing the cost and outcome of alternative programs.

In the cost area, the data base is improved by developing several
aspects of cost: the acquisition cost, the operational cost, the com-
parable replication cost. In the outcome area, the idiographic analy-
sis of achievement permits the planner to examine the actual outcome in
the light of the expected outcome for a specific group of students and
to identify the performance of par+icular subgroups of students within
the program.

Together, these measures allow the policymakers to examine the
multidimensional aspects of both cost and outcome and lessen the reli-
ance on a single number representing either the cost or the effective-

ness of a program.

COMPARING THE COST AND OUTCOME

Brief examples will illustrate the use of the equal-effectiveness,

equal-cost, and pair-wise comparisca of alternative programs.

14
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To review for a moment, the policymaker has available a description

of the program (including the number of students), the estimates of

the comparable replication cost, the outcome (achievement gain) and

the idiograph of achievement data. It may be that the policymaker

and the analyst are the same person or at least on the same organiza-
tional level. In reality, of course, this is not likely to be the case;
there will be groups of analysts and decisionmakers, more often than

not organizationally separated. The role of the analysts is to provide
the results of analysis along with enough information sbout the structure
of the analysis ard the underlying assumptions and data so that the policy-
makers are "well-informed" and hence have a better basis for exercising
their judgment.

To achieve the goal of showing the use of cost-effectiveness analy-
sis in comparing programs, illustrative summary information about sev~
eral hypothetical demonstration progrsms shown in Table 1 is used.

For each program, an idiograph of achievement data and supporting cost
analyses would be available. The resource requirements for staff,
equipment, special facilities, macerials, and training would be defined
as part of the program description and the cost analyses.

The acquisition cost, the two-year operating cost, and the total
cost for two year's operation are given for remedial reading programs
scaled for 120 students. In a real situation, all costs would be
estimated as comparable replication costs. The acquisition cost varies
from a low of $2,000 to a high of $9,000, reflecting differences in
resources required for each program. For example, one program might
use a heavily equipped resource center, while another program would
emphasize pre-service teacher training or student materials. The opera-~

ting cost also varies from a low of $11,000 to a high of $41,000. The

15
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tradeoff of lower acquisition cost versus higher operating cost might
be a deciding factor in a district's capability to implement a program.*

The important characteristic of these cost measures is their com-
parability. The decisionmaker is fully aware not only of what ig in-
cluded in each estimate, but also of the fact that standard prices were
used for the resources required. Moreover, because these illustrative
programs are scaled to be alternatives, the cost-effectiveness ratios
have some meaning in the initial ranking of the programs.

In. assessing the outcome, the decisionmaker has knowledge about
the target population reached by the program as well as the mean
achievement gain. The differential gain is the observed gain, less
the expected gain for a specific target population.

Use of the cost and outcome information of Table 1 results in the
ranking of programs shown in Table 2. Programs C, H, I, and D, with
lower costs per unit of achievement, rank in the top four, while Pro-
grams A, E, G, and K have the highest cost per unit of achievement.
The composition of "the better" four programs changes somewhat if out-
come (either expecced or differemtial) is the basis of ranking.

As shown in Table 3, consideration of gain alone puts Programs
H, B, A, and C in the top four; Programs A and B are added to the top
grouping, and Programs I and D rank considerably lower (seventh and
tenth for observed gain, and seventh and ninth for differential gain).

Programs G and K seem to be consistently low in the rankings.

* : .

See Sumaer's discussion in R-955/2, A Guide to Education Perfor-
mance Contraci.ng--Technical Appendix, ¢ie A. Haggart, G. C. Summer,
and J. Richkard Harsh, The Rand Corporation, March 1972.

17
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Table 2

RANKING OF PROGRAMS BY THEIR COST-EFFECTIVENESS RATIOS

Comparable Obscrved Cost/
Replication Cost Gain Effectiveness | Program
Program ($ thousands) (years) Hatio Ranking
A &3 2.6 16.5 8
. ¥ &0 3.0 13.3 L]
c 16 2.7 5.9 1
D 15 1.5 10.0 §
E 42 2.5 . 16.8 9
r 24 1.8 13.4 6
G 17 1.0 17.0 10
. 22 3.2 6.9 2
¢ 14 1.9 7.4 3
J 25 1.6 15.6 ?
4 &4 2.0 22.0 11

Table 3

COMPARISON OF PROGRAMS RANKED ON OUTCOME ONLY

i Ranked by
Ranked by Cost~effectivencss Ranked by
‘ Observed Gain|Using Observed Gain|Differential Gain

1 H 3.2 c B 2.0
2 B 3.0 : | H 1.6 .-
3 A 2,6 I A 1.6

& c 2.1 D c__l.4 -
5 2 2.8 B E 1.2
6 K 2.0 ¥ F 0.8

— 7 1 1.9 J p__0.7
8 F 1.8 A I 0.6
9 J 1.6 E XK 0.4
0 D 1.5 - G G o~

What happens if we group programs by nearly equivalent outcomes
and select the lowest cost program within that group? Counversely,
what programs are identified ae the most effective within a group

of programs whose cost 18 equal or nearly equal? These results are

18
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shown in Tables & and 5. In the equal-effectiveness case, Programn H
is more cost-effective than Program B in achievinj a mean observed
gain of approximately 3.0 years.

When programs are ranked by outcome within nearly equal cost groups
(Table 5), Programs B, H, and C are the most cost—effective for a
given cost. Here again, Program K really comes off poorly: the program
is more costly than any other program, ranks fairly near the average
outcome of all Programs A through K, and produces results on & par with
four of the sevca lower cost programs.

A useful and revealing technique is pair-wise comparigon of two
alteruatives. It is especially revezling in that a wider viev of the
problem and the alternatives is promoted.

Briefly, in a pair-wise comparison, the outcome and cost are ex-
amined in relation to each other, and the value judgment of the deci-
sionmaker is exercised in deciding if the additional outcome is worth
the additional cost.

In the example, Programs B and F address the same target popula-
tion (the same average pre-test entry level). Program B has a cost of
$40,000 and an achievement gain of 3.0. Program F, on the other hand,

with a gain of 1.8, has a cost of only $24,000:

Cost/
Cost Outcome Effectiveness
Program B $40,000 3.0 13.3
F 24,000 1.8 13.4

19
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PROCRAM RANKING BY COST WITHIN GROUPS OF NEARLY
) EQUAL EFFECTIVENESS

Observed Gain

302 = 2.5 : 2.0 - 100
Program C $16,000 (2.7) | Program I $14,000 (1.9)

H 22,000 (3.2) D 15,000 (1.5)
B 40,000 (3.0) ¢ 17,020 (1.0)
E 62,000 (2.5) F 24,000 (1.8)
A 43,000 (2.6) J 25,000 (1.6)

K 44,000 (2.0)

Table 5

PROGRAM RANKING BY OUTCOME WITHIN GROUPS OF
NEARLY EQUAL COST

Cost Groups

$44,000-$40,000 | $25,000-$20,000 | $19,000-$12,000

Progran B .0 | Program H 3.2 | Program C 2.7
A 1.6 F 1.8 I 1.9
E 2.5 J 1.6 D 1.5
XK 20 ¢ 1.0

The decisionmaker must ask if the additional 1.2 achievement gain
is worth $16,000.

The paif-vise comparison is particularly enlightening in view
of roughly the same cost-to-effectivencss ratic for both programs.
This illustrates how the cost-effectiveness ratic, by itself, can
be misleading; an indifference on the part of the decisionmaker
is implied-~~-an indifference not at ail evident from the dimensions

of cost and outcome.

20
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These brief examples illustrate a simple, analytically sound
way to make the most of cost and outcome data in comparing alter-
native programs. It is possible to effectively rank or select
programs matched to both educationai needs and available resources.
Becsuse the multi-dimensional aspects of cost and effectiveness
are known ﬁnd can be arrayed in a straightforward fashion, reliance
on the single, enigmatic cost per student or cost per unit of
achievement can be avoided.

Because the analytical basis of comparing programs is similarly
straight forward, the results are likely to be more credible to the
policymaker. The overall impact should be an enhancement of policy-
naking due primarily to an increase in the quality of information
on which judgments are made and a decrease in the gap between
the policymakers and the practitioners who implement the policy

decisions.
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