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qlgéively'by'the diStrictio% project staff iﬁ their,analyses,
éf i ‘rpati?e projects within their district.

. Tne structure of Fig. 1 rdughly‘reflects the structure
of this handbook; Lp Chapter IIf before taking yoﬁ‘into the
detailed éteps,;howeV§r, we provide what we hope will bé an
illuminating glimpsex;}';he nature of the resource approach
to educational pfdject cost analysis. A diseussion of the.
rationale underlying the resource<appfoach to educational

- N

project cost analysis is followed by an abbfﬁviated_dis-

" cussion of the steps in the process of £stima>¥pg dif-

N
\:

fereﬁt types of‘project cost. v
We describe thé nature.of'project?comparable cost and
distriét—spegific cost, delineating the aifferenCES'be—
Itween'the wa ﬁypes.of cost ésfimates,‘ Wé also distinguish
bgtween.aﬁ écquisition cost and an operatioﬂal.cost fo; each
‘type.d% cost. *We also exploré:yhat we mean Qﬁen we talk

-

about cost information. This discussion sets the stage

LY
- il

for a look ét the general use of appropriate cost information.

In Ch%pte?_III, we provide an 1llﬁstr;tive samplélof
préjec; cost estim#tioh. Spécificaily,.we lead you thrphgh.
the develbpment of.the types'pf cost information you need.

The concluding two chapters are concerned witﬁ the use of .



_cost information in comparing projects from the perspectives

of persons within a district (Chapter 1V) and at the federal/

state levels (Chapter V).




II. THE RESOURCE APPROACH TO COST ANALYSIS

o
4

The‘resoufce approach to cost analysis is designed to
provide cost eétimatés that will pgrmit équitéble compari--
sons amoug projec:s,'where cost or cost/effectiveness is
the basis for comparison. A ﬁréject is a combination of
reéourcés used in a specified‘manner to achieve stated
objectives. We are using cost as a somewhat abstract, but

. common or universal, measure of the nature and quantities -
of the resources required for a project. We are mostl& con-
cerned with the cost as measured by using_standard prices
_for the same resources. As an ipdividual; you are concerned
with‘igg; cost. (We will iden;ify and diséuss this distinc~ -
tion in later chﬁpters.) | A
fhe process begins with determining the résoﬁicesiused
in an instructional project. The cost of tﬁese_resqurces—-
staff, facilities, equipment and materials--is then'esti-
mated, using standard prices for comparabie resourcés. The

AN

. ¢ .
resource approach is best explained by defining the elements

of the approach that distinguish it from the more tradi-

u

tional cost'analysis used in answering questions such as:

"What does it cost to operate the media center?" and "How
&
can we be more efficient?"

15
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In this éhapter, the discussion of. the resource
approach is foliowed by a brief éxploration of the ratiénale
undeglying its development. The major steps in the process
are then briefly described. The closing discussion of this
chapter deals with tﬁe Qse of the appfogpiate cost informa-

tion in comparing projects.

DEFINITION OF THE RESOURCE APPRdACH

Kéy phrases in the‘openiﬁg senfences provide a handy
organizational devicebf§r an efficient, brief definition
of the resource appr;ach.' These phrases are: (1) the re-
;ources ﬁsed in én insfructional project; (2) cost eséi—
mates that will peymit equitable comparisons, and (3) stan-
dard ﬁrices‘for_comparghle resources. Together, they cép-
_turgfihe essence of the resourcelapproach. 'V;;hin ;ach
p%rase, however, lie many nuances; all with.their owniamr

- .pact not only on the procedures of estimétiﬁgbcost but also

-

on the uses of those estimates.

Resources Used in an Instructional Project. All the

‘resources used in instruction and in direct instrugtional’

services to the project should be included in defir ng the

resource requirements for a particular instructional project.

\Y



(An instructional ﬁroject may have any ''size'" dimension--one
or many classrooms may be involved ) The objective is to
identify the differences in resoﬁrce quality, quantities and ‘

utilization that d1stinguish one pr03ect from another. Re- -j

sources that are commonly accepted as being provided to all
progects __X'be excluded. Classroom space and typ1ca1 class—
room furnishings can serve to make the point: if each of
the projects accupies a conventional classroom, then ih—
cluding the cost of the space_siﬁply inflates_the cost esti-
- mate for each project by the same amount. On the other
hand, if one of the projects,.by virtue of its design, uses

- . .
an additional laboratory or res0urce-room; then its resource

requirements (and the resulting cost estimate) are higher by

the incremental space and its cost.

’ ‘J -

Cost Estimates That Will Permit Eduitable Comparisons

Again, the cost estimate to be used in comparing projects

"~

covers the ¢ost of all resources used in the project as .
stated above. i The ‘cost of the resources divectly used in

providing instructidn should be estimated regardless of the

-
i

source of the dollars with which the resources were pur—

~

chased or regardless of the fact that the Tesources were in-

herited, cost—free, from a previous project.



xreally want to be_ able to say io that the resources oE\Pro—

There is another way of looking at the resources to be

included' only the coéts of resources that change because ‘ el

of the existence of a project are intluded. If Project A ~

reSults in a change,in,‘say, the cos of.operating the school

media center and Project B does nof, then the cost of Pro-

dia center cost and the cost

- —_— — — e e -

Ject A includes_the additional

.

of Project B does not. This aspect of the resourohrapproach'
is particuiarly cogent in assessing the cost to "produceﬁii
educational results or in determining, in a research-1like

|
A

mode at the federal or state levels, what project (or combi-

nation‘of,respurces) works and with what cost.

o . | N\ |
Let's take two examples. Firsf;, you are trying to de-

termine, as the first.stepvinéyour search for a good project,:

which of several pro;ehts is more. cost-effective. What you

—

: ject A, B or C produced some level of achievement. In order

to make comparative etatements about "Project A, B or C, you

have to have information about' all the resources needed by =~ © -

S

each project. The fact that ?rojecth's reéources wereA

.mostly paid for from last year's Title I funds is irrelevant'

Project A needed thdse resources to make it work, and the

“

-11-
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cost of those resources should be included Tn“thE“cost~es-——uenﬁui _;J“\'

\\

timate of Project A.

e As another example, you are trying to decide whether

you should select ProJect A B or C for your district or
e school '(The cost and outcome for Project A, B and C are

about the same. ) " You are not now concerned with cost in a

strict external comparative sense. You want to know what ‘T>¥

Project A; B 6r C will cost in'your-dist}ict& Say, for

example, ProJect C uses a well-equipped reading laboratory

and you already ‘have one available. Your cost for Project <

will be less than the cost of Project C in another district
that does not.have a reading laboratory. In this case, the -
cost of Project C, in tbe resource-situation of your dis-

trict, is also less than your cost of Projects A or B énd.
o ' ,
. you have tiﬁped the cost/effectiveness scale in favor of

'Project»C.

Standard Prices for Comparable'Resources. "In translat-
ing the oroject's resource reqoirements-into an estimate of

cost, standard prices should be used for comparable re- . e

sources.’ The standard price should be the simple'average

pr1ce (across locatlons) for that resource. For example,

o

a price of $15,000 would be used for each classroom teacher

-

-12-
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with avetgge qualifications, or $5,000 for a typiéal in-

¢ structional aide.. Remember, the purpose here is to estimate

'&a cost that will allow comparisons of projects on an'equal )

P

the same quality characteristics.’

©

The usé of standard prices is\notAnécesséry.when you
are estimating.yopr.cos; to implement a project in your dis-
trict. You have to pay ;our teachers adcording tb‘your sal- .

_ary écheduie and you will pay 1o;a1 prices for other re-

 sources. .More will be said about this shortly.

By nd&, you should have gained the feeling that the re-

Lo

source.épproach to}poét]analysiSjwe are <iscussing is tightly.

— tied to resources or the analysis'of'resdurces. Resources—-

e
H

ﬁhat\ghey‘gre and ﬁha; vou have to-pay for them--do make the

\\\\ ‘ ‘ . . .
. difference in the estimates of ‘project .cost, independent of

] . Te—

the'purposé of estimating tEEfEbstT\&Xgu might aléo be

———

-\Q%k1ng,."What’s new?" | - | —

o

RATIONALE UNDERLYING THE RESOURCE APPROACH
? | First,‘thére really is nothing new;abduf the resource

approach. It is a.relatively simble; common-sensical

approach that was 6hg together in response to ;he-wide—

~13-
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~ basis. The sameé "standard price’ is-used for-resources with - ...
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- gpread, indiscriminate pfactice of measuring a proje;t's

cqst_accordingvto the expenditure’ per student. -This dollars-

per-student measure was rarely questioned. We are sure all

" of you can cite cases where decisions were, in fact, based”

“on this one piede of information. . In fact, it is the usual

a2

ﬁractice to give the cost per student for a project with no

‘indication of what is included in the’cost.

If, however, the instructional strateggesfpf new pfo—

jects in other districté dare to’'be successfully, utilized in

[

your district, information about the resources used and

their cost as well as the effectiveness of these projects .

must. be availableqto you when assesging which project you

~

carn use. The development of the resource approach was un- .

dertaken because the state-of-the-art in costing educational

projects.did not then provide ‘the deéifed'equitéblg‘cps:

™
g
.

basis for comparing prqjécts. . L

. As mentiohed ‘earlier, the resource approach‘was origi-

nally designédito,yield projeét cost estimates that could

be equitably compared across projects or districts. At the

time of its design we were faced with the folioWing problem.

Pfogrém X, a mixture of ten projects, was in operation in

-1
t
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A

various regions of the country and the question was, "How do
these projects Compare in terms of their cosL—effectivehess?"
We had the cost—per—student figure for each project. Now

the question was,b"What does this figure mean?"_ We also

-
L 4

knew the numberaof students in each. project and could mul-

tiply the per-student cost by that number to get some -type
. -\ ’ M . 'n! ‘. .

-

of total cost for each,project;

Again, we were faced with the problem of what the fig-

ures meant. We were confident that price differences could

A
.

' explain some of the higher, or lower, cost figures.o A pro—

. ject of a certain nature will Khst more in a district with a

higher salary schedule and - in a district that is in an area
L4

- with higher prices for the other resources used in- the pro-

-

&

‘-eject.“ Salary schedules and price differentiais could, of

course, be manipulated to give an adjusted cost for each pro—

ject.é But, the information on what was included in the cost

figure was still. missing. We had to determine, for each pro-\

ject, the r2sources used (by type, quality and quantity) and

the nature of other cost~generatingwactivities_such as mater—'

- ials development and pre—seryice training of the project's
i . ] - - .

teachers.

-15-
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Armed with the information about the resources needed

v
<

for thegprqjects and by using a standard price for com-

.. parable. resources, we were able to ‘construct & relative v

cost" for each of the projects. It was this cost that we
~relate! o‘the ohtcome of the project SO that'we eould ‘rank

he prOJects in tefms of their cost—effectiveness. As you

s . ,

will see "later, this cost figure has some very specific, and

somewhat limited, uses.

)

The series of events just described led indirectly to

———

the resource appibaéﬁ‘tc“educational project cost analysis. -

We add the qualifier “1ndirect1y" because at that time‘the

approach was not identified as the resource approach or

evenﬁas an approach. Only with use% and with the recognition
", ot the crqciai role the knowledge of resgurces played in . L
' - estimating a project's cost,tdid the proposed considerations‘
in estimating cost become tagged with its catchy moniker.

In short, we have no definitive answer to tle question,

What_s new? We- simply packaged the conventional cost—esti—

4

mating proceduresfin a manner that would give us the cost

P

“information we needed in our comparison of alternative pro-

1
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: ) 5"‘.
There is a parallel in our daily life. In 1969, the

. Federal Trdth¥In—Leﬁding Act provided consumers»with a guide,

the Annual Percentage Rate (APR) which enables them to com-

‘pate the interest‘chargeé of.differeﬁt lenders. The APﬁ;‘as

_you know, is a unifgrmly stated cost of credit, calculated *

in siinple ;interest terms.  Regardless of how the lender cal-
culates the finance'chargé; éll lenders must now express the.
cost of a loan in:thé’saﬁe'way. The APR serves the same

burpoée as the project cost figure estimated using the re-

source appgoach.A Just ‘as you can compare the cost of lenders

" by using the APR,-ybu can compare the cost of projects as °

producers of eddcational:outcpmes, using the-projecﬁ cost

. figures as index~like measures. K ' i

We have been using the terms 'project cost figure"
L : 5 .
add "project cost information" in a rather vague manner.
& n » # ) . )
This was intentional. We wanted to delay introducing-any

more precise terminology until our brief discussion of the

steps in the process of estimating %roject cost.

. <

STEPS IN THE PROCESS e -

Le]

. a“\.. . o ]
In the resource approach to cost ‘analysis you are con-,

‘cerned w}th‘determiningu;he PBZ§i¢al resource requirements

°
-



A

w

for the 1roject and with calculating the dollar cost. Your ' 'n

S first step is. to determine the facillties, staff equipment,

0

: materials and services needed to conduct the educationaI’

project. You then translate these resource requirements'
~into an estimated project cost, . Follqwingfthi§ ééqnenCe.

forces you to explicitly consider the.verying‘teéource&rert
T . - 3 COREE N SR A
quirements for different projects. N
S o T
When you are estimating the cost of projeets you want
- % . . : ' e T

to compare, you should include the cost of all resources;”

even the free ones already ayailable within the distfict>or1
) @ _ R _ . . !

_inherited ‘from some of your discontinued projects. As dis-
cuSsed}earlier?ua standard price-(or more simply, the same -

\J

o price) for comparable resoufces is used to estimate the cost.

i ‘ " .
The resulting estimated cost is identified as the-project-

r3
°

‘comparable cost (PCC). It is, in essence, a fictitious cost.

* that puts all projects on an equal basis. It is a cost'you’
can use in comparing projects,:in.relating project costs. to
outcome or in an initial screening process.” , °

N

In estimating the‘project;coét to be used in deciding

- ° : / - . ) . .
whether or got you should implement a particular project in

your disttict, the resources available (those you do not have
° ) e ) K v
5 . - ' - " )

-

4
-
¢t

LN

3

o
R
Y



. Tesource requirements.~ In the third step, these resource

1

to buy) within the dlstrict must . be determined ‘Yon'wiii"
4 ¢ y
-not be paying for them again. You will, however, have_to

> ] \;-

includn the cost oﬁ using rhegreSOurces ?ou‘have already'

. paid for.i Distriﬁt—speciflc prices——the prices you haye o

. P-3 . ‘S a )" .

to pay for*® each rESource—-are used to estimate the cost.-f'
* J . . Y ".-. ""' .
The resulting estimated pIOJEFt cost in this case is tne'

(4]

- . a

?fcost~~what you probably would have to spend for che progfct

‘as defined. : L ,ma Lo
- The overall process of estimating both the prQJect—CON_

a e

-

Earable cost’and the dlstrict—specific cost for a progect is

;

pictured in Fig 2, In. thia process, your first step,.’
whether you are estimating eitner the PCC or the.DSC is to
: /

'T'describe,therprdject. The second step is to determine its'7

reqoirements are then mpitiplied'hy the appropriate orices'd\

~ (either standard or districtj to-develoo)theltypé of cost

estimate you\n d.
*Descrigtion of the Educational'Project

. . o
‘A . . .

B L

The educational prOJect has as its core an instructional

.

strategy. This instructional stnategy includes both the

o N <

~19-

" districtsspecific cost (DSC}.in your district; “This is yocr-a,

I
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e RESOURCES
TEP 1) |
;% . Describe the:project ’
Lo "
TEP 2

\
]

]
!

1

e ——

TEP 28

STEP 28)

éfzé |

-l peternthe resource requivements

l 9

.

Determine total °
~ resource

| .. requirements-

Yl

the project--one
time (start-up)
Necdedfto‘operate
the project--re-

Needed to develop |

curring costs

*|. Determine your *

resource:
- tequirements

57| :"(total less

| those available

the proj>ct--one

‘| time (staci-wp)

I . B

Needed to operate

| the project=--re-

‘Needed to‘develop |

' +

'h Fig. 2--The pro;:ess of estiniating projec

cost-free
ey ) : curring costs
;!
[ ] I’ {4'
l:l -
4
a
A '
4 LR
£

PRICES

{step 3

x

Estimate project cost

1

" Uge standard prices for
- comparable Tesources

Use standard prices for |

. Pfoject-Compnfablg Cost (PCC)
, " T~
| Acquisition Cost
— Operatiopnl Cost

comparable resources

Use your district’s prices

-

—-*

X |uge your district's prices

t cost

<//’”

¥

District-Specific Cost (DSC)

Acquisition Cost .

7/
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;4 ' resources and the:way in which tne resources are used to
_produce-the educational optcome.; The quality of the esti-
mate of the cost depends on the completeness with which the
resource requirements are determined. This determination, .
in turn, depends on the description of the project. In
defining the project, the types and magnitude of support
activities (project planning) or services (evaluation or

pre—sefvice training) also need.to be identified.

Determination of Resource Requirements-

‘ The definition of the project 1is followed by the deter-

- ' mination of its resource requirements. Most resources are

- L diréct counts of the type, quality and amount of staff
equipment and materials. Others are "functional packages,"

such 4s evaluation or pre-service training, which are’costed
. Y., , o
coL ag combinations-of resource ‘items or as a price—per—unit of

- - e

L l’qservice;
ot carth ,“.,‘., . L. .
_Lf yoy are estimating a project's cost so that you can

comparé it to other projects on a’ cost basis,.thpn,you'will

. -be ‘concerned with all the resources needed. If you are esti-

ta= \

. _. mating your cost to implement thé project in your district, -

- 1

or'comparing'the eost of iﬁp}ementing,onelprojectior another
-’.. . ’ '/_.,-""_ . -

- . .
' . 7

L4
7 '
. Q »
L] - .
. .
. . - RN
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in your district, then you will be concerned %ith the net

-

o

resources needed. The net resources are the resources you
will have to pay £or after you subt;act your cost—free

resources.

[}
t

There is another seall ﬁwistrthat we briefly mentioned
-earlier and ﬁhat sﬁowed up in Fig.AZ. This is tﬁe‘eype of. "’
cest estimate. ‘ﬁe used the term "ty;e" in an attempt to
avoid jargon but now we have to be more precise. When you
buy somethihg, you often have fo pay a onéétimeICOSt and
then a recurring cost _e use it or operate it. The same
distinction occurs. in buying an educational prOJect. In

this discussion,” we have chcsen to use the term "acquisition

-

_ costﬁ to identify the inmitial cost of those resocurces you

have to acquire in order torimplement the project. .I; is,

essentially, the start-up cost. The term "operational cost”

covers the recurring cost of opevating the project—-the coste"
of maintaining the project over some period of time. In a

fiduciaéy sense, you could amortize the purchase price of

. ' - ,.I ‘\.
‘most resources and dsvelop an "annualized cost'’--a reason-

able measure for project comparisons if all resou:ces are

included, and the estimates'are made using the sdme factors.

29’
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In making compariscns of projects with'toe purpose of
deciding which project you can afford, information about
“both tae'acquisiton.cost and the cperational cost is;impor—
g tant. It way be that you can afford to acguire ‘the project

but.pot to operate it. You have the'facilities you need

-

 for the project and most of the equipment is available from
. a discontinued project but you cannot affbrd to pay the

. .staff salaries. ' If you have information about the acqui-

'3 ru

sition-cost and the'operational ‘cost, you are.in.a position

. \ to make a more realistic'decision.

-
A

\ We have stressed the need to determine what resources

-

.\. [ -

. - | are required and to estimate the cost based on those re-
x sources. Knowledge of the specific reaources‘is iﬁbortaﬁt‘
d Efor aaother reason4—resource avaiiability. Suppoaeﬂthat
\?ou\have determined the resources needed and that the esti:

; Aated operational cqﬁt of the-project is within your budget,

bqt the project, .as designed and operated in another dis=
trict, requires ten special reading teachers, each with five
Veara of.experience.- If you cannot fiqd ten reading teachers
at Epe price &ou pianned to‘spend;'YOdr cost.of fheroroject o
y.ge befond-your oudget (due to the higher salaries you

30

L
1Y




wocld have to pay). It may be that you cannot find ten
reading teachers at any.price; in this case, the project_is_
infeasible from the point of view of resouarce availability,

not cost.

Estimation of PrOJect Cost : . _A- 'S

The estimation of project cost involves, in simple -

terms, multiplying the resources required by their appro-—

oot
v’

priate prices. When you ,are estimating the project-com-

‘gﬁarable cost (PCC), ‘use standard prices for comparable re-

‘-

sources or for cost—generating activities. When you are

l

estimating the district—specific cost (DSC)——the cost. you

-

have to pay in your district——use your local prices. .Natu-
rally, the use of the different types“of prices applies

whether you .are estimating the acquisition cost or the op-

~

erational_cost. The details of the process are discussed

-~

in the following chapter.

USE OF APPROPRIATE COST. INFORMATION

~

We recognize that cost is.not the most important con—
‘sideration in many of your dec151ons. But our contention

» is that better cost 1nformation can be helpful in maklng

-24-.
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more informed decisions. wThg resource approach, which in-

volves systématicaily estimating’COSt from the resources
. -. / . ‘ ' ’
needed  and developing cost estimates relevant to the

3deci9ioﬁsAyou,are making, provides you with more useful
cost iﬁformatioﬁ thaf a simple "acéouﬂfing" cost, per student. -
| Iﬁ is often difficult to realize there is ;nYthing out -
of the ordihary about'what somgthing'might cost: 'If Qe are
economically;rational, we all ask questions about cost. '
Whén Buying a ho;§e we are-éonpe;ﬁedﬂwith, at a miﬁimum, the_
_down péyﬁént'and the.monthly pgyments;-wé.ﬁigﬁt alsq iﬁves-
Eigaté the impact on the ﬁonthly ﬁa&ment'of a higher dowm
payment, ahlonger—£2fm mortgagéé or ; different iﬂtérest‘ i
rate. We also add(iﬁ thé property taxes énd'thé Qonthly ex—
pepseé of'maintaining‘thq house iﬁ determining whethér or
,nof‘we"gan affofd to bu&. . Roughly the same types‘of cost
aré‘pénsidereé_@hen buyiﬁg a caff—tﬁe initiai?éésd outlay"
éndlthe'recurring operéting expense. Yoﬁ‘might belable:to
_affbrd a'CadilléE in11978 with a émall_down payment bqt not;

be able to'afford-the yearly expenses of fnterest'and'mainy"
' tenance in subsequent years.
Thé‘types~of project cost information we defined

f25-
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earlier have similar uses in comparing projects. The acqui-

--sition cost is your one—time payment' the operational cost
-is your recurrinr expense for each time period of operation.
Both these cost estimates are incremental cost ‘to your dis-
trict and-wouldfbe.calculated using éour statement of re-

» sources needed and your prices. Inm effect, thelestimates,

._tailored.to the specific environment of your district, are
still only planning cost figures--estimates of likely dollar’_

g ».cost impact to help you in making a first selection among

alternatives. . As estimates,’ they are not intended to meet
the demands of financial‘accountahility in expending pubLic

funds. | | | |

The ﬁSC estimates are, however; cloSer=to-rea1ity thanl
the PCC estimates, which are calculated using standard
prices for the same type and quality of resource. The PGC
is,-for your use, an indexrlike ‘cost--an estimate of what

Progect A might cost. You should use. the PCC estimate'(es—

timated by you or others) as an- fnitial screening mechanism.

C If you hear of a super project in a far-away district

~and if you have a statemernt of its resource.requirements

_i . and an estimate of its project~comparable cost,:then you

<
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have at least some idea of whether the project is gold- :

' plated or silver—plated. ,1E, on the other hand the far-

.kaway project is touted as having a low per—student'coSt; '

.~ and if you do not have a statement of its resource require-

ments or' if you do not know the number of students served,

then you have almost no real feeling for the tetal cost'of“v.f'

the project. - o . . . )

-~

At the district level use the PCC estimates--both”the

S

acqyisition cost and operational cost--as a’ screening mech-

r

-anism to identify projects you might be able to afford or

~ projects that are more_costweffective.' Use bbth categbries

of the DSC estimates in your district planning when compar~

inngrojecte you might want_to'implement.

The real power of the PCC estimates lies in its com—

parability and in its use:‘ulness for identifying the more

cost—effective uses of resources by different educational

projects. As discussed in Chapter V, the PCC estimates are '

- . ’ t

useful in acroséQSite:cOmparisons of ‘project cost,.

In using <ost information to your best advantage, you

4

have to have_a_basis for understanding either the limits on

" the use of the cost information or the adjnstmentaneeded

\

2
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_to make the cost information useful to you. If yon use the
steps discussed in the. following chapter to’ makKe the esti- \\\\\-

Yoo mates'for either the PCC or the DSC you will have the baSis' ~\\\\\\

for understanding the cost information. You will have a
n~m~_~w~__i_gaodwiégé.gf;ﬂgfi(costs are included in the estimates. "~ And

[ 3
perhaps you also will know the limits on the uses of a spe-

— N
-~ ! z-

cific set of estimates.. Lo

4

.. .
=t
e Lo
o
.
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. ~'1_11.. ESTIMATION OF PROJECT COST

It is common practice to give the .cost per student for

~

a project but to provide little Oor no indication of what is

included in the cost. As ‘was just discussed in comparing .

it

-

several projects there is a need to know more than the cost .
. .

,per student for the prdjects. You have to know What the

cost figure means—awhat the project‘= are, what resources are.

required what prices were. used. In short, the usually ‘pro- -

vided.cost-per-student figure is inadequate information, it

does not provide you with a sufficient basis for assessing

[y : -
- . .

ithe cost of a project as high or low or- for determining
. - ,_‘whether or not you might be able to afford all or part of a
| project.. You.typically.do not.Enow what resources are needed;
The resource approach was designed to counter these
Aproblemshby'placing the emphasis on resources. Standard
' prices for comparable resources gives vou a first -cut es-—
timate of a project s cost._ Thé identification of What
kinds of resources are nesded lets you determine if you
- have the necessary resources. It is conceivable that your

' district might naot have, or .be able to buy, the resources

needed.




In estimating the cost to be used in comparing.projects,
all -resources needed for the_implementation and_operation'of _
 the project are included. Resources that‘do not change in.

l

S quantity because you have reading‘Project A rather than Pro-

jectyB_are excluded. The resources already available within
a specific district’ or assets inherited‘from discontinued

| projects are included in calculating resources used by the
project. ‘'The resources used for maintaining the building .
for example, are not included unless the cost of maintaining'

%

_’athe building is increased due to the existence of the project.

o

. A standard price for comparable resources, such as

teachers with certain characteristics, is used. The'result—a

ing estimited cost is identified as the project—comparable
.cost (PCC) It is an "index cost" that permits'you to make e

v comparisons of projects on an equitable basis.

; “In estimating the ‘cost to be used in deciding whether
or not you might be able to afford a’ particular project in

your district, the resources.you have available and your

. . T . . o 4

* _ _ ] » , .
Here wé are. concerned about comparing the cost conse-

- quences of projects operating in different environments——
.8, different school districts. : ; - -

0
N

el
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“ : 'w-distriot-specific prices for all resources must both be
\l " determined. The resulting estimated cost in this case_isu
the'ihcremental costito your district——identified as the

district—specific cost (DSC). .° | ,

The, process of estimating the project—comparsble cost

(PCC) or the-districtfspecific cost (DSG) of a project be-
/
*a - gins with a definition»of’the project in terms of its re- .

source requirements, as was shown in Fig. 1. These resource

. | requirememts-are then translated into the type of-cost esti-

a

mate useful to you. This sequence forces explicit Considera-

tion of the varying resource‘requirements for different pro-
jects. Chapter Il's skeletsl_discussion of the process7is
fleshed out with some more detailed thoughts in this ohapter.

In Chapter IV,‘s "number" illustration will be provided in

discussing a district's use of cost infoamation;

f

) DESCRIPTIE)N OF THE PROJECT

E]

The first® step in analyzing the resource requirements

-~ -

and estimating the cost of a. project is the desoriptipn of,

the project. The quality of the estimate of}the cost of. an‘

Q .

L_educational oroject depends on the completeness with which

the resource requirements are determined. Ehis-determinaf:

P

N -
[ ’ -
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'tion,_in turn, depends on the description of:the project.

*

L)

,The sequence of events therefore begins wimh a description .

[+

of what the ‘project is and how the pnoject works._ Included

as information should be the characteristics of the project s

|

students, the number of students, the length of the instruc—

tional time, the class size and the type of staff. In defin-

ing the project, the types and magnitude of support activities
‘or services must also be identified.

. categories pertain to quantities of reSOurces directly.' R

DETERMINATION .OF RESOURCE REQUIREMENTS o

The project description is followed by the deteérmina-
tion_ofuthe resource xequirements. The general types of
information required are shown in Table 1. The.goal is to

identify a "shopping 1ist" of all the resources needed and

to then specify the types and quantities of each resource.l

(For those readers who find waiting difficult, examples of

o

the resource requirements 1list for three projects are given

in Chapter Iv, Table 5, page 49 ) Some of the information

.
.- .
- . ™

Others are "functional packages for support activities

(%

such as pre-service training. The cost of these functional_



packages, which are combinations of resource itenm,-Qs usu—~

aily estimated.separately;

service trainlng lnvolvos many resources, the cost of an

hour of pre-service tralnlng can be estlmated the cost of

-

For exampie, although pref

)

o~ ?:'"‘I'able 1. = e

- LY

PROJECT DESCRIPTIVE INFORMATION NEEDED -
(Illustratlve example) )

-

Students A Equipment’ ,
Characteristics ) . Project-related
Number * ‘ Student-related

Instructional data w7 Materials .
Class time ' ST ¥ Project-relatéed
Class size ' Student-related

Facilities Preéservieg Training -
Space - - '

An-service training -
Student/classroom/day : . In-service traiein '
Utilization. Support from other
Furnishings activities

Staffiné' | ' .
Teachers

» Special teacHers - .

' Paraprofessionals ) ' '
.~ Other persomnel o )
. _ ~ —
/ - b

-

Ll

-
- .-
3 -

the training can then be estimated by multlplylng the number

. ot



/ )

»

~ of hours by the cost per hour. Additional data describing . -

[4]

‘the resources needed for the support<activities shouid be

a8

' provided as‘appropriate’for specifidmprojects.

.The length.d% instructional periods should be stated.
Otherfinformatidn that contributes‘to'détermining'the time
‘the teacher spends with .groups of students or individual
students should be 1dent1fled. At the very least, the numr"
her of Students per teacher should be stated. The same - -

information is needed-for teaching -assistants, instructional

aides, or other staff.

~

" In describing the facilities needed,-the’prqject's . >’~ ﬂ
unique space requirements——including mobile or portable .;
classrooms, laboratories—-should be carefully identified.: ®

Any special fhrniture needs are to be specified, identifying.
. ! . . ) - . . . ; :
any special per-student requirements. "

Bl ! j -

Staffing for the project should be described in terms

of the~qualifications needed as well as in terms of quantity.

'For example, the number of‘certain types of-teachers,'ofu
. / .
specialists, and of other staff involved in the»project

should be determined. If a staff member works/&ess than

full time on the project, you should-usepthe/percentage of

!.

<. . . ' ) 7 . RS

!



time involved. You should also determine the staff require-

ments for flgld trips directly related to-theoproject's
operation. _ . o l

Equipment and materials should be identified as ‘project-

"related or student-related. Project-related equipment or

]
- hd

material is that which will be used by several classes of
- | students during the day or during some time period of the
| | project. Most often, project—related equipment'and materials
:will vary with the number of classrooms. .Student—related
) eqnipment and materlals, on the othet hand,twlll vary with
rthe'number of students:'_In'calculating the operatloﬁal-cost;
byou should make additional distinCtions.about the‘consumable
nature of the materials and about the lifetime of eouipment;
Materials consumed each year are replaced each year of the
project's life. Tape recorders, likely to last five or more
. fears, shqpld'nave only an annnal cost to maintain them and
to érq#ide an Sllowance for replacenent.
The amount of time involved in pre-service and in-ger-
vice training should be specified. Tne.materials or'eqnip-
ment required‘shonld be described. It should be noted if

the training time is included as part of the regular time




of the staff or if it is increﬁental.to the regular working
. hours.-'If in~service training time is a substantial partkhf'
: the individual teacher g8 time, additional teachers (oxr sub-

stitute teachers) may be required for the instruction load

-

' of the project.

The requirement for project-related services such as

2

evaluation or other ﬁanagement activities should’he speci—
fied; It is preferable 4f.: the actual time or the numbers

of consultants can be specified. In either case, the pur-v

pose is to provide some estimate,of the magnitude of these’ ;1

gservices so that the- decision can be made between buying the

service or developing, if possible, an in-house capability.

Support from other activities means the support the .

project requires from SUch service functions as'tranporta— _
tion. Atparticular'project, for example, might require-hus
transportation for field trips. The cost of this instrucé
tionally required *ransportation would be over’ and abOVe the

cost of home—to— chool transportation e ' ?\ .
The project-descriptive items identified in Table 1 ﬁ\\

\

X are meant to be suggestive only. ' If other data are avail- ’

able, you should include them in your listing of resource

L

)




N

I3 ’ . -

) ' : : o . ,
requirements, Since your purpose is to define as completely

 as possible those resources and cost~generating activities-

needed to ‘carry out the project.

-

ESTIMATING THE PROJECT COST - B

| The resource ‘requirements. are then translated into the
dollar estimates of projecm cost-—either the project-compar;
able cost or the district—specific cost._‘Basic to cost

, analysis is a list of. cost categories. ﬁowever, it is im-

i portant to-realize that not every element of cost is always
included in the estimate for a specific pro1°ct._ Only.those
costs of district or ‘school operation affected by the exis—
_tence of the projectuare included in the estimated cost of
the progect.- lhat ig, if the . cost- of some activity will,

» change if you implement a particular project, then you have

" to include the . pro;ect s share of the activity s cost in the

project cost estimate. An example will serve to clarify this ,

. 4 3
: . ~~ K
~point. - . ;

_ The district cost category, tranSportation, covers the
" transportation of students to and from school. Students in-

the project will, if they need it, continue to receive this

. - .
n -
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transportation. This regular transportation cost is not in-

+

" cluded in the,cd#t of an individual project. But, if the

~instructional method of ;he“prdjeét calls for fleld trips or

other special activities requiring transportation, the cost

‘of*this_transportation is included in the cost. of the pro- .

jec;.r

" The items, services, peoplg, and agﬁivities required by

Y

-a prqject can be brought together in:the format shown in

Table 2. The format provides a listing of the resources énd _

_cost—génerating activities that are included in estimating a’

project's cost. The resources andicost—generéting.aCtivities

a -

~ can be grouped into ‘two broad categories: ,acquisition cost

and operational cost. The costs .of projects fail into eifher

of these two catégories. Acquisition cost is the one-time

cost of acquiring an instructional project: Operapional

£

 cost is the_cqntinuing cost 6f'maintaining thé'project over
ahﬁeriéd'of-time. B |

‘The_écéuisition,:o; Qne-time, éoét of‘acquifiﬁg'a'pro-f
jéct»ié also refeéred to as iqitial'in§estﬁent, or.capiLal

cost. It covers the cost of all resources needed to imple-

ment the project. The cost of the eifort devoted to .

{‘:. - o - . . . . '3

-



~Tff *In an operational pro;ect where only the scope of the

v
~

.\.

research, development, or design of components of the project

.. or alternatives should be included as part of thid cost. The

.

cost of designing a different mathematics curriculum, for

example, is-a development-cost. In estimating the district-

o

. gpecific cost, the need for'deyelopment activities would be .

‘identified'when the . resources were Being determined.

-

- Table 2

RESOURCES OR COST-GENERATING ACTIVITIES
" INCLUDED IN PROJECT COST

Acquisition Cost . . - Operational Cost
" Design of,project Project direction®
Development of materials © Evaluation™.
Evaluation design ' ' Management~support
Project implementation Salaries: :
Equipment purchase - _ Teachers .
Project-related ' Paraprofessionals
Student-related [ ~ Specialists -
Materials and supplies =~ -~ - OtHer _
Project-related - In-service training .
Student-related < Materials and supplies
Pre-service training ' ,Project—reldted -
Facilities (space) .7+ Student-related .
“ ITnstallation of equipment . Equipment '
| e - Replacement’
. . - . Maintenance - -
Facilities operation
_ : . and maintenance °
. S - Contracted services
' L Media services. -
Transportation _

project is changed, there might be no cost assoclated with

”these activities.

%" . . ..‘
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g Even'in.estimating the project—comparable cost,'you_

might treat somegoverall.development costs as "sunk" costs.

- That is; the first project to de@elop and use thencurriculum .

would.incur this expense; if subsequentcprojects'could use

the curricular materials; the projects would inherit the -

curricvlum-at no additional cost. On ‘the other hand, if the -

curriculhmthadfto be redeSigned, this would be a -development

cost for'that project.

o~

‘The operational cost is also referred to as the recur-

I : . R

| ring or continuing cost of maintaining the’prpject.. The cost_‘i
"of personnel facilities, maintenance, equipment replacement,

supplies, and the cost of in-service training, of teachers

are exampleS'of the costs included as operational ‘costs.

Some of the costs cover the cost of»actiyities rather

than the cost of items purchased. In many”instances, the

" items purchased quite clearly underlie the cost of activi~

.‘n

ties, but the activity cost may be used directly in estima—

ting the project cost. For example, the evaluation,costr

T

.might be estimated by using a factor shch as tost per stu—

,\.-.

F’. — ——— - ———— e e e e e D

t or," the COSt ‘per project mlght be used if the evalua—

¥
F
I

tion is dome by an outside contractor or évaluator. 1If



e v

appropriate,{theSe would be thé factors used to estimate the

w

“gperational cost;of”evaluatioh. The acquisition‘cost of

evaluation—-the nonrecurring cost-—might reflect the amount '
of district staff time needed to design the evaluation. The«
‘cost basis’would be per project for an acquisition'cost and ’

per student or project for the operational cost.

For each category, the cost basis is either per-student,
per—project per—unit, or direct service charge. The.per--
tudent and perbproject distinction is rather obvious, the
per-unit basis. refers to units such as classrooms,.resource
centers, andlanguage 1aboratories. The direct service
-charge is used when.the service performed is measured in

<

terms of, say,°the number of hours of in-service training

( provided .the number of tests given or the nunber of square
feet of buildings maintained. A direct service charge might
also cover such-items.as the contracted transportation for

the instrUctional.part of a project'or.the provision of:so:'

, many hours of instructional television.

9

‘In some caseét the cost basis might be a combination

t

of project and unit (classroom), of student and service, or

of project and.service, No rigidity is implied. The intent -



-

'is to provide an' understanding of ‘how costs are categorized.
Such categorization is basic to estimating the cost of a V-

' project, At this time, it is necessary only to emphasize

that some cost is generated as a resulﬁ of the number- of
students, and other cost because of the number “of clasgrooms
- - . or instructional 6enters. In some cases, such as the devel-

meent of instructional materials, there is a projec cost

~

___that is independent of the number of students or centers._

Estimating_the Project—Comparable Cost (PCC)

The cost categories provide a convenient way to identify
.Tthe data needed about the project and its operation in order
to estimate its cost. The data-requirements for the cost.

categories for the acquisition and operational cost are shown'

in Tables 3 and 4, respectively. The quality of the estimate,

of the PCC depends on both the quality of the resource infor-
- mation ‘and the way in which the information is used to develoi

’the estimate. ~ | |

— . In estimating ‘the PCC, standard prices for comparable

resources are used. The term "standard" is used to- describe

a price used across‘allcprojects.

o,

——
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PROJECT DATA:

Table 3

.y

ACQUISITION COST CATEGORIES - K -

Cost Category

' Data Requirements

Désign of.project . -

Development of material

Evaluation design

Project implementation.
. |Pre-service training -

Installation

A}

If these activities are required for the
proj2ct;, the number and the type of per-
sonnel involved, the time spent, and salary

| of those providing the activity are needed.

Equipdenc:' ©o.

-

.The eqyipment 1ist is determined for each

student, for each classroom, and, if ap- ~
plicable, for the project. 'The classroom 8
equiprent is.used by several classes of-
students. The number of students that can
use the equipment isyspecified. N

Facrlitieo

The space required is- that over and ‘above
that needed for the regular program——both
for each student and for special resource
centers. .

> r

ﬁaterials;

The initial stock ‘of materials is deter-’
mined for each student, for each classroom.

PROJECT DATA:

and, if applicable, for the project.

Table_a

OPERATIONAL COST CATEGORIES

Cost Cetegory

-Data Requirements .
. H .

Project direction

EvaIuation -
Management support
In-service training

The number and type of staff, the time
spent for each activity, and salary of
those providing the activity are needed.

Salaries (with fringe
benefité)

P

.teacher with, a specific salary. -
- benefits are included as a district.per- .

All insrrﬁcriqnal staff and diract support

' classes of staff are identified by broad 1.
category; i.e., general teachers, special- .

ists, and ‘aides are used rather than a
‘Fringe

centage factor.

Materials and supplies

The type and quantity of materials used are

.specified on a student and project basis.

Equipmenf

The equipment maintenance factor and the
equipment replacement factor (based on the-
estimated lifetime of the' equipmént) are -
applied to the equipment used in the
project. - -

Facilities operations
and maintenance
4

The project requiremencs for each of the

»
categories are specified in terms of square
feet maintainéd, services purchased,-number
of hours of audio-visual instruction, and
bus trip mileage.

43
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: For exaﬁple, a price of $15,000 per year for-teachers'

with certain educational and'experience qualities is used in

estimating the PCC. This'inciudes 2 percentage'for-fringe
benefits. This price would be’ obviously ‘out of line for dis-—

tricts withpeither a much lower or higher salaries. - But be-

L]

- cause the same price is used for,comparable teachers in all.

projects,‘thevcost difference for'the‘salarp expense -of tne -

<

project cost.acthaily reflects'the difference in the numbers °

_and txpes of teachers needed for the project. -This-same ar-“'

o
o

gument applies to the use of standard prices for all types
of resources in estimating the cost. o
The'acquisition cost includes thebcost to remodel .and

fnrnish instructionai centers, thelcost‘of the equipment and

-

_the materials needed for all instructional centers, and the

-l

pre-service training cost of the project staff The operaj

- A ]

tional. cost inclndes the salaries of the,staff, the cost of.

<o

materials consumed“or lost, the cost of'replacing'and main-;

—_

\aining the equipment, the cost- of in—service training, and-

oth r support activities.

ting the District-Specific Cost (DSC)

Tn\\project—comparable cost serves as an -'index" cost
&4 .

byl

o



:_H for-use in the coﬁp;rative arialysis of different prdjects.

PO

b o

-~ -y, It does not answer the question of what a project'might_5  °

-cost if implemented in yoﬁr,schqol district. The incre-- .. T
mental cost to your dis;riizgag necessary in making ‘
, _ decisidns;abqut whether or not the district can afford a \

L ‘.

o -‘project similar to a successful project iﬁ_anotﬁér district.

o L ' . : - : D *”
* .The DSC estimateés are necessary when deciding the scope and N
. R ! ,

‘the design of the project that can be accommpdated within ) o

the resoufce constraints of the district. ~

: ?Fe.process of éstiméting the.diét;ictéspecific-cost:
- -(5$C) is_éssentially the same as the pro;éss 6f:éé£imat£ﬂ;
. . . ’
the PCC. Thé emphasis, again, is on eétimating the;resourqe

3 - “. E
| fequirementsiaﬁd on translating- those rgguirements’ihpg"an | N .'i -
est?m;pe‘of dbllar.co§t. The diffeféncéf an;.thé increased L/V ._ Aﬁ,
L diffiéulty,'lies'in‘fhe need to deéérmine_;he inéremental;; A
\' — _ o - —_— K

i Py Y . - .' . i |- *.'.
s ~ resource requirements of having the project in-your district.

In some districts, the,unavaiiapility of certainjresourceé L -
‘might be an obdtacle to the implementation of a ‘project even

. v
. . . v

though thé'diéﬁriCt, in an éccounting senseL;ha$vthé/funds .

it v e

R

' v i

n) .~ - to afford the project. This possibility makes kt all the ; )

‘'more important to estimate the physical résourdes needed to
’ ' ' . ! . ;

implement and operate a project. S i

i . W . . .

' -45— v




In estimatingithe7incremental'resqurce‘requirements,_'
” : R . . . .

st
e

~ cost are taken into account as free goods.- These resources

chuld.bgé say, assets inherited from discontinued pr@jects, .

*

physical resources provided cost-free by theHCOmmunity,~or'

‘g Y .' . -

B volunteer services. After the net,-or incremental, resource

district-specific cost (DSC) . ‘y.i

'phasized an, early step in the process of estimating cost——, -

[ B ) '

requirements are determined district-specific resource

F

: jprices and cost factors are used to develop the estimated :

o+

P ' - ! [N
L [

- In this chapter, the discussion“has intentionally em-

[} -
~

g

the need to determine the resource requirements as completely

 as possible. Much less attention has been paid to the me—- .

chanics of going from resource requirements to cost. We

fhope to correct the imbalance in the following chapter.

[w]

c '1 Before going to Chapter 1v it would be helpful if you

. would look again at Fig. 2--The Process o£ Estimating Pro-

ject Cost (Chapter 1L, page 20)
A

the resoutrces available within the district at nonadditional o

]

*o



+IV. USE OF PROJECT COST_ INFORMATION--DISTRICT

v,

you are developing cost information to beﬁused'in naking dé—

cisions about the\éollar consequences of having a- paxticular

project. The PCC Qight seem to you to have 1itt1e direct :f

.Jmpact on your decisions.- This‘iSJreally~not true'for tw°

N

. “reasons.. The PCC provides you with an index, by which you

can roughly determine-whether you are thinking of\a.project

L

in the Lincoln'Continental or ﬁonda-Civic class.‘ The esti—

mation of the PCC‘is based on,the total of the resources

¢ i

needed £for the project; if you have the.PCC‘and theAresource

'requtrements and the standard prfge for each.resource, you -

can develop the information you must have-for‘estimAtiﬂg'
your district—specific cost (DSC) for the project. i

Our main. purpose is to take you through the steps in

A;estimating the district-specific cost of a project in your .

-

district. Mbst of your decisions about project cost impact

-/
in your‘ﬂistrict have to be based, quite logically, on the -

«
.

resource picture and prices in your disttict.

- -

. =47~
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Because the difference between the PCC and the DSC’is

sharpened when you contrast the resource statements and -

'y

cause you need the

\

- project s resource description ‘for estimating either the PCC -
i

ior the DSC,IWe include the steps in estimating the PCC in

prices used in estimating each, and be

o - the discussion of estimating the DSC. 2 '\\

The steps in estimating cost are. (1) describe the pro-r

N

rd

Lo . ject or projects, (2) determine the total resource require-
| ments and the incremental or net resource requirements for

the project in your. district and (3) estimate the PCC using

: standard prices for comparable resources, and the- DSC _using

-

‘the. prices you have to pay in your district.

i

THE PROJECT—COMPARABLE COST ESTIMATE

- In the real world you would have a complete description
of each of the projects we identify as Projects A, B and C.
Herc we just. tell you that the projects are.instructiona1~
projectsvat the elementary level, and.all_deal withureading;
S\ instructiOn. The resource requirements for-the three pro- .
fitﬁgects.are summarized in Table 5. AThesemare estimates'of the
‘resources needed to make the instructional stategy of each

project wotk.

~48~




Table 5

PROJECT RESOURCE REQUIREMENTS

]

1 classroom

1 dbl center ‘D)

11 activity area

-~
Item _ Project A Project B Project C
Number of Students: Reading 300 500 100
Instructiconal Time: -Rudi/i\g 1 1. 1.25
Facilities / ) . .o
Space - ‘ 4 trailers 2 sgl centers{S)| 1 classrooam-

1 accivity area

-49—

Total square feet 4600 8000 2000
Air conditioned - / x- - x -
Carpeted ‘ x " x x
Special wiring x % x
Carrels x x x
Tables . x x X
Utilization / . ' - .
Time in use / 3 (2-hr) shifts | 7 periods 5 periods
Students/instructional unic 20 ' 40-8; 65~D 50
Area/student (sq ff) 50 50 40
Staffing . . :
Teachers/center or unit 1 1 1
Aldes/unit ' 1 il 21 3
Students/teacher 20 40365 50°
Teachersa/project 5 4 1
Aldes/project 5 3 3 7
“|* Other direct / - - -
| Equipment o . i
1. Major items 2 EDL AUD-X Hof fman réaders | Telex
: ; "| Controlled Tape recorders Cassatte -
- ' readers Flashcard rdrs recorders
Tach-X Borg-Warner 80 Tape recorders
Flash-X (backup) Language master
Materials ' ) ' -
Project-related Filmstrips Materials: .BRL matls
' Discs Hoffman Cassettas
\ ‘| EDL matls EDL 1 Medium variecy’
Borg-Warner: other matls
L - : N High variety s
Consumables (student-related) x " . x %
Pre-service Training .
| Teachers | 1 week ' 2 veeks 1 veek, .
. Aldes L 1 week , - 1 week -
. Other staff - - 3 -—
In—service{ Training - 2 hra/week 3 days
Other, Support ' '
Remdte diagnostic sdervices ™ | == : - ; x .
‘Project;evaluation ' X X x
Consultants 8 days 8 days’ 8 davs
- g 3 =
[ - '
| .
- A
il
! ——
n / "
l\\ / .



The PCC is then estimated, using appropriate data from
the standard resource prices.shown in Table.6: The price

o

may#ﬁ either a unit price for a resource or the price of an

act Lity s unit of output. For example, the cost for evalu-

t

L ' Table 6
STANDARD RESOURCE PRICES

;
i

Facilities'

Remddeling-(project—relatedjchanges) ...... 1:.. $ 3,000/unit
Furnishings (including carrels).........ceeeee $ 2,000/unit
" Equipment ' - - -
Replacement....... cssereausunes tiesescosos eess  10%
. Maintenance -(depends on éstimate’ of i C .
‘reliability based on complex1ty) EEEEEE 10% or 20%
Materials o
‘Attrition from use, theft. ..... R “10% - -
Consumables...,.t.......... ........ teessseses. $10/student

. Salaries (including fringe benefits) _ _ . -
ClassToom teacherS...:.scesscsevees ceeeeessess $12,000/year

Paraprofe381onals...v ...... ...............J.... $-5;000/year

COHSUltantS R I R R oocoo-o--i-'..--'-,n-o--. l$]_00/da.y
Pre- and In-service Training (including -

salaries, materials; tralnlng) S N ... $200/day
Prqject‘Evaluation....‘.,...;.......g..... $10/student'

Fy
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ation ofﬁa project is estimated as $10 per student where

-

the- $10 per student is the price of a unit of output and

(%

the number of students is the number of units.

prices by the quantities shown- as. the resource requirements

-

Some of the results of multiplying the standard resource

\Y

are shown 1n Table 7, Project Cost Information.

s

x

A

It is not
Table 7
PROJECT COST INFORMATION
(Costs in dollars)
Item Project A | Project B | Project C

ﬁguipﬁent Cost ) . e

Total 15,000 | 36,000 3,000

Cost per ‘instructional area ~ 3,000 9,000 2,000

Number of fnstructional areas * 5 1.5%

-Students per -instructional-area .- 20 40/65** 50

Replacement--10 percent 1,500 ° 3,600 ) 300

Maintenance--10 or 20 percent 3,000 7,200 300
Materials Cost .

Total 20, 000 45,000 9,000

Cost per instructional area 4,000 . 11,250 6,000

Number of instructional areas 5 4 1.5%

Consumables ($ per student) 10 ~10 10 -
Pre-service Training . :

Number of staff-days (all staff)|- 50 | .. 90 20

Cost per. day to provide ) , 200 |- 200 200

Total cost : 10,000 |- 18,000 4,000,
‘In-service Training \ o '

Number of staff-days (all staff)| - - 32 12

. Cost per day ' - ' 200 200

Total cost | - -— 6,400 2,400
Other Support ‘ S

Student diagnosis ($/student) - - - S0

Student evaluation ($/student) 10 10 10

Consultants ($100/day)_ 800 800 aoe

Classroom area plus activity area equals one instructional unit,

Forty students per 51ngle center. sixty-five per double center.

e

L



necessary to do this particular step for all resources. -
Note, for example, the_project cost information‘does include
thé project's salary cost; that is, the number of ‘teachers

is ggtjmultipiied by the salary/for a classroom teacher until
you'areﬂestimating the projeét‘s cost,— The reasonpis simple.
If*you can go dlrectly from‘the quantlty of a resource and
dlts price to the pro;ect cost, then Sklp the step.l In some
cases, your cost-estlmatlng 11fe can be made ea51er by
excluding the intermediate step. That.ls, you can,'for
example, estlmate the cost of in-service- tralnlng ($200 per

day) or progect evaluatlon (s10 per student) separately from

your maln costlng activities.

The proJect cost 1nformatlon ‘is an 1ntermed1ate group
. : +
ofzdata”about the resource and cost dimensions'of the vari-
ous resources used for each projectw These data-are then
~ categorized by ;hether they are oue-time expenses rn order
to estlmate the acqulsltlon cost, or recurrlng expenses in

- order to estimate the operat10na1 cost: -The results of thls
step--estimating the acquisition and operatlonalicost--are
shown in Table 8, Project—Comparabie Cost;for the Illustra-

tive Projects. . - A

—52- . . )
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The acquisition cost includcs the cost to remodel and

fu%nish"the.instructiqnal'cengers,.thé éost of the equipment
andimaterials needed fof the instructional centers, and the

pre-service tréining cost -of thg.projectvétaff.- Thé‘opera—

. . 3
. . Table8
] . . PROJECT-CO“[PARABLE COST FOR THE . ILLUSTRATIVE PROJECTS -
2 . ‘ : . (In’ dollars) . .
) Item : Project A | Project B |Project C
, ACQUISITION COST * A S
Facilities (remodel.,.fufnish.)' : ’ -
. Total project cost:. . §25,000 '$ 20,000 $ 7,500
b * {Cost/instructional area) (5,000) - (5,000) (5,000)
Equipument _— C
Total project cost # .15,000 36 Coo0, 3,000
' (Cost/instructional area) (3,000) (9,000) (2,000)
i Materials ' ’ _ﬁm - .
- o Total project cost T 20,000 45,000 | -.9,000
; , ; (Cost/instructional area) ' (4,000) (11,250) (6,000)J
'{“ ’ , Pre- service'Trainiug ‘ - 10,000 : 18,000 . 4,000
- . A
| : . Total Acquisitiag Cost 70,000 119,000 23,500
' OPERATIONAL COST B . e -
' Salaries (incl. fringe benefits) ' ‘ )
P Teachers ($12,000/year) ' 60,000 - 48,000 12,000 -
"Paraprofessionals ($5, OOOIyear) . 25,000. 25,000 - 15,000
Other (variable) -— | P - ' -
: & . . : r
a Waterials ' » 1
1 Program-related (101) _ : 2,000 ~ 4,500 900
Conaumables.(studqnt) , 3,000 5,000 |- 1,000
' Equipment B oo . T :
- Replacenment (101) . 1500 3,600 . 300
Maintenance (10 or, 202) 3,000 7,200 | 300
In-service Training- . - - i 6.40d ' 2,400
Other Support - ' : ' . , -
Remote diagnostic services . : - C - 5,000
Student evaluation (testing) 3,000 | .. 5,000 | 1,000
Consultants ($100/day) o BOO | 800 8OO v
| Total Operational Cost $98,300. | $105,500 | $38,700
’ 3 v ’
~53—
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tional cost includes the salaries of the staff the cost of
materials.consumed or 1ost through attrition or theft, the

cost of replacing and maintaining_the_equipment and‘the cost
_Also ihciuded in-the-‘ )

S .
a - operational cost are the costs of support activities ‘such

of in-service training activities.

.-as project evaluation on a per-student basis per year and

. the. cost for the consultant services required by the projects.?.

4

The PCC for each progect, along with some project infor—

mation, is summarized in Table 9, Remember, the;PCC has been

- - adjusted. for variations in resource prices due to different

REd

salary schedules or regional prices. If we compare the opera-

»  tional dost per student, we have, a qulck and dirty measure

. of the'relative expensiveness of Projects A, B and C. We

Table 9

PROJECT COMPARABLE COST
(Costs in dollars)

Item- * Project A .Project B Project ¢
Number of students 300 | 506 ‘ ‘100.
Studcdts/instructionax center . 20 . | 40/65 " 50
Acquisitfon cost =~ 570,000 | . $119,000 | $23,500
Number of instructional cencers -5 ' 4 1.5
Operational cost $98,300 $105,500 | $38,700
Operational, cost/student $ 328 | § 211 $ 387

1

®
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. can also, it seems, divide the acquisitio

s

cost .by the num-

berhof‘students. This comparative measur islmore quickuand

~dirty._than the operational cost per student.- The problem °

divisor.

If the total number of students in all the instructional

periods (or some such time division) is used, the acquisition

cost per student reflects an implicit utiliza ion rate for

the instructional center. A case in:point is Project B.

_tional center. - . : B

From the"information in Table 5, we note that *he instruc—-

tional centers are used seven' periods a day,” ‘In current.

P
educational practice, that is really maximum utilization

rate for facilities in any one~day. If the facility could

-

" only be used five periods a day, more instructional ‘centers

\
~would be needed to accommodate the students ‘of the project.
. l
If the number of;students per instructional center is assumed

to be "best" for the. instructional strategy of the\prOJect,

then the acquisition cost on a per—student basis fﬁr each

instructional center can be obtained but should be identified
.'\ B

as the cost for the designed utilization rate of the instruc-

-

" .. 1lies in determining the number of students to use as the e
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' THE DISTRICT-SPECIFIC COST ESTIMATE - .  °

‘. ' - ) ' T
- _ Now, because your salary schedule is lower, let's say,
) . e B - a —_____—________—
) .- - — :
. . than the standard prices shown—in Table 6, you feel you oo
- might be able to afford one of the projects. You decide toq o

o

.

L]

' 1%[ ~ investigate the doilér_impéct of Project C in your district
» : : ) < . ' A \ )

. -

because its objectives and instructional strategies match
. - your needs and your way of ‘operating. You need to know the

_ incremental cost--your .cost or-the DSC--in deciding whethex -

o:lnpt you can afford Project C in a dollar sense. In order
. LA _ . \ )
to estimate the DSC, you have to detexmiﬁe if you have, or

v "

can purchase, the resources needed for the project. !
- In estimating'thefDSC yog follow the. same steps .

» discussed earlier. There are two differences: you use (1) -

... the net resource reQuiréments and (2) your,dﬁn district's

prices in estimating your DSC.. From the statement of total
resoqrce-requirements} you~detegmine the resources yoh have

. on hand or available and tbe resources you have to purchase.

You now have the net resource geduirements for the project
' in your district. After these have been determined, you

)

estimate the cost fo your district by using district-specific

prices rather than the standard prices shown earlier in Table 6.

‘o " . . -~

Qo
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L

C

E acquisition cost will be less, but you will incur the replace-.

‘ the earlier Table 6.

/ - ‘
To illustrate the. process and considerations in estima—

ISR
e

ting the DSC of a project, the data for Progect C are used.
These'basic data, extracted from the Project C column of the

earlier tables, are shown again for your convenience in Ta-

-

bles lO 11 and 12, In examining the cost information about

Project C, you notice that the standard teacher salary for

the classroom teacher is $12 000 per year. In your district

. A ,
_the current\salary schedule sets the classroom teacher at
\ - _
$9, 000 per year. Also, let's assume, you pay your=instruc-
\ :
tional aides or paraprofessionals $4 000, while the standard

price uSed in the PCC estimate is $5,000 per year. That

means you will be using these prices (along with the others

r..' : “’

shown in Table 11) instead of the‘standard'prices shown 1in

P
-

You already have on hand a major portion of the equip-"

‘ment and materials needed for the project. "This means your-

ment and maintenance operational cost for all the equipment.

//*Because you have adequately remodeled space available for one

&

of the one-and-a—half required instructional centers, you do

not have to make: the one—time expenditure for remodeling.ﬁ

°

1]
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- PROJECT AND RESOURCE INFORMATION FOR PROJECT C

An Elementary Level'Reading Prggram :

P

N

- Desériptors

ReSOu;ce Ihformation o

-Studenis;Served

‘Underachievers A

Grades 2—4-. \\
Title I; low: SE

Instruction - \\,
Class time ‘ 1.25 hours - Reading
Number of students Y 100 -~ \
Students/instructional area 50+ SN
Number of sections 2 , ‘ A
Utilization ' S‘hours/day : \\ oo
, ‘ T 1
Facilities ; o : \ \
Space 2000 square feet \
—- 1 instructional area ' \, E
S 1 activity -area \ -
" Furnishings ", ‘6 carrels - - \\
L Carpeting S\
: ‘ Tables and chairs N
Staffing a ' A

Certified teachers
Special teachers.

1 per

‘instruétional'area
None '
instructional area

.;;///

/Paraprofessionals 2 per
o 1.per activity area -
Eduipment Telek (remote diagnostic)
' - Tape recorders
Cassette players’
Headsets o
Materials Books:,, games, incentives
Pre-serﬁice Training. 5:davs pef staff member
In~seérvice Training 3 days per staff member .
Other Support Remote diagnostic-prescriptive

~58-
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| " Table 11

' DISTRICT- RESOURCE PRICES

~ | FOR ESTIMATING COST OF PROJECT C ’
Q | .I -
o - . Item ! , " Cost

Facilities Cost | ' L

" Total project COSte%eesssansnnnns vesenn eevess $7,500

~ ‘Cost per ingtrqctional,area ...... cesesescassee 5,000

Egpigment Cost ) ' AR , _ - N
Total.--.--.Qi.-v---/-'_----'-_-....‘o.'-..-.-; ---------- 3,000\/\-

. .Cost per instructional area...... weesesseesns 2,000 7

. Number of |instructional areas.......... aesese (1.5)

. Students per instructional area........... aee (50)
.Replacement factor 10%Z......... feesseesencane . -300:
Maintenance factor '10%- L ] o‘- e o 00 - ------------- -_ } 300, '

Materials Cast 1 o D '
Total .. ...'...............‘...‘...‘I ........... 9-,000.
Cost per instructional area..... crssscsaannen 6,000 °

- Number of instructional areaa cheiseensanes (1.5)
Consumables ($ per studqnt) ........ esenee Lt, _ 10

Salaries (in 1udinngr1nge genefits) i
Classroom teachersi($: per*year)...,i....{.,.._ 9,000

- Paraprofessionals (3 PET VEAr).eeeeeesncaccns 4,000 =
Consultant ($/daY).-.-'._...-.-.-_....;.. ------- : 100

Pre-service Training .' K : IR . |

" Number of #faff daySeseeens L..;.........}.,.. - (20).
‘Cost per day (time and materials) ceeeswane 200 -
. TOLAL COSEdenaetoennnnnnneosnnneasssns cesceas 4!000

In-Service TAaining' _ . f ' LA oo
Number of staff days ............. cesecseses e (12)

- COSt pEr dal --------- :“-.;-_..o_o_o_.-o ------- .--‘... [} 200
Total cost.| ...3..;......................3.. 2,400

~ Other Support . o ) .
Remote diagnostic services ($ per student) \\ 50
Project evaluatlon“1$ per student).... ...... P N K

o -Consultants ($ per day) Ceeshesennnns ceeeee 1Q0

_ % . - -
- =59-



Table 12 .. \\‘*\\g_.

0 PROJECT COMPARABLE COST FOR PROJECT C
: (In dollars)

o ~ Item . " Cdst

.CQUISITION COST o )
Facilities (remodel/furnish C _ .

‘Total project cost.i...... ces ........;,.; $ 7,500
. (Cost per instructional area--$5 000)
Equipment . S i ‘
Total project COBL e vsosenninsnnsansonnsanns . 3,000
. “(Cost per instructional area—-3$2; 000) s
‘Materials : I o :
Total project COSt..cvevecreedocaascanss s - 9,000
(Cost per instructional arean-$6 000) co
Pre—service Training.:...:y.,.ﬂ....;...}.... .'*4,000
Total acquisition cos .%..J:;..;... ........ $23 500
OPERATIONAL COST . - R
Salaries (including fringe benefits) .
- Teachetrs (512, 000/year)..:... ......... ... $12,000
... Paraprofessionals ($5, 000/year) ..... eeeesss 15,000
oaler (V&riable) ll:.ll'tl. llllll ...l..;llll ——
MateriaIS' S ' t , T .
Project-related (104).. ceetieesesessessseas o 900
Consumables (%10 per student).. ...... eseeess 1,000
Equipment ’ ' _ - _ ' R
o Replacement (10?)., ......... eseas cetesevess 300
. Maintenance (10%).e..... D eeessseecseasans . 300 -
In—service Training.,..::...2.2...i,.. ..... veo 2,400
Other Support - . - '
* Remote diasfostic services (650 x 100)....s. 5,000 °
Project evaiuation ($10/student x 100)-...... 1,000
- Consultants (8 x $100/day)........., ..... '.;{ 800 -
" Total operatlonal cost...;}...;....,..J... $38,700
¢ e
-+ -60-
) 1 )

h . ) 6 by
- to- . . . {

t



! s -

Along the way, you also decide to estimate the district-
' ¢
-specific cost of two alternatives of Project C. (The changes

f"“—‘ -

e result in only slightly different projects——if you make sub— _

|
stantive changes you mo- longer have Project C. ) In one-you _

A

design the project fo; twice the: number of students. In the

other you increase the students served by fifty percent but

-

o, you-want to consider developing an in-house capability for
“the diagnostic-prescriptive servicés. These services were

i contracted servicés in PrOJect C as originally designed.

ial

This change has an impact on both your acquisitional cost .

and your operational cost. You have to increase the pre-
! . ) . ) '- . , ‘ [ ’ ? ‘.. .t
service training for the project. staff (acquisitional.cost

impacf) and assign additional‘staff toﬁprovide"the service -
_(operational cost impact).f | )
The district—specific cost estimates for the alternative
iconfigurations of PrOJect C are- shown in Table 13. The DSC
- ; estimates are shown for only the three configurations you
selected. The ecost information also provides insights aboat
fthe likely impact\of other changes you might want to make.~

) ) !

i
At the very 1east, you ‘know the dollar impact of having

{
ki
I

Project C, as:originallyadesigned, in your district.




A LIMITED USE OF COST—PERrSTUDENT DATA

Earlier, in TaBle 9, we provided some of -the project

+

infcrmatiogmand the PCC estimates for Projects A, P and'C.°
) The same project information, along with the estimates of

‘the DSC (the estimated cost in your district) for three

Kl

: f '_'l' e '; ..A , | “".i

DISTRICT SPECIFIC COST-ESTIMATES FOR ALTERNATIVI=CONTIGURATIONS OF PROJECT C

Table 13

w , _ s % 2 ‘ G
Project Cost Category (100 students) | (200 students) | (150 students)
Acquisition Cost ' ° : & -
_ Facilities (remodellfurnish) o B : ' .
(only 1 activity area has to be C f
remodeled) $ 3,500 3,500 3,500
Equipment (unit cost/instructional .
area for 50 students is $2,000) 3,000 3,000 3,000

Materials (unit cost for instruc-
tional area for 50 students is ’
$6,000) - 9,000 ig,000 - © 9,000

Pre-service Training (5 days per . :
staff member and training of

: . 40 days for diagnostic. services ' \ i
° . in C ) ¢ 4,000 8,000 12,000
To:al acquisition cost - $19,500 $32,500 . $27,500
Operatiomal Cost .
. Salaries
e ’ . Teachers ($9, 000) (1) § 9,000 | (2) $18,000 (2) $18,000
.- Paraprofessionals {$4,000) (3) 12,000 (6) 24,000 (4) 16,000
Materials )
Prbject—related . 900 . 1,800.— ~, 900
Consucables . 1,000 2,000 ~.1,500
' Equipment : e )
Replacement ! o © .- 300 s00. ‘ 400
Maintenance : 300 500 : 400
In-service Training 3,200 6,400 3,200
Other Support
- Student diagnostic services 5,000 - 10,000 -
s Project 2valuation 1,000 2,000 1,500
Consultants : . . 800 800 . 800
Total ope;atlonal cost $33,500 -S§§.OOO : $42,700
- —-H2—
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, _ éonfigura;ions'of-P;ojegt C are shown in Téﬂle l4. We also A

stated[ in our illustration, that one reason for YOuf {ﬁvesé

. { .o
tigating the dollar impact .c:f Project C in your di_s;trict- wasg

because your salary schedule was lower and because a major

I

-

portion af the equipment.needed was already available in he°

district] You were thfnking (wewsaid)-that your oéerati nal

cost per student would bgnless/than the cost per studeg&

1
!

using the PCC estimates. You jare right. Your 6peratﬂéna1
cost per?s;udént for Project l

Fro 02 or 03 ranges f;om $195

. / -
t6-$330., The operational cost per student, using thé PCC
. ‘ | - . . it
- - estimate, was $387 for the students served by Projgét C.

Let!s look at the acquisition cost estimates.; For
! . !
! i

|

Table 14 ' : ‘/ .

.DISTRICT-S ECIFIC COST ESTiMATES
(Coslts in dollars) - /

! g / e R

;

> E Item ' \ Project Cl Project C2 ; Project Ci
-| Number Jf students 100 200 / 150
Students/instructional center 50 50 f 50
Acquisition cost - $19,500 $32,500 / $27, 500
Number of instructional centers 1.5 2.05 1.5
) Operational cost o $33,500 $66,000 | $42,700
\- _Operatioﬁal cost/studeat - \$ 195 $ 339 # 285

\ S \ ' » ;";' st

A | - 5
__ \ \ .
3 ! : ‘ : . o




roject C, "the ecquisitiOn cost using the PCC estimates is

$23,500 for one end one-half instructional'cehters serving

- 100 students. (Don't divide yet ) Your estimated acqui—

sition cost is $19,500 for the 100 students in Project C1

$32,500.for ‘the 200" studen¢s of Project Cz,.and $27,500 for

the 150 students of Project C3. (Now divide.) You find the i

following:

-

Acquisition cost/student——Projeet C = $235 (PCC)

Acquisition cost/student--Project C; = $195 (DSC)

Acquisition eost/student——Project C2 = $163 (DSC)

Acquisition cos_t/stpdent—-Project'C3 $183 (DSC)

Why the drop from the PCC's $235/student to ‘the $195 figure
for the DSC'estimeted cost per student for the same number

of students? Remember, the PCC estimates are based on the

cost of all the resources required. All your DSC estimates

- are developed from your net resources--resources you have

to pay'fer now to implement the project. You had available
an adequately remodeled instructional center and some of the -

equipment. So your net resources required for the instruc-

. L ] -
tional centers were lower. : ‘

—-64—
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- _.\__‘ " . ° .
It is recommended that you never seriously consider

. \ .
.~the acquisition cost per student alofie as a reliable input
Y -

1 -

to your decision. You are interested in'thc "size" of the
vauisition cost; in the resources needed and the'number.of
students who can be served by the project as designed. But
think about these pieces of information separately. If you
feel lost without an acquisition cost per student, at least
find‘out what resources are inciuded in tne cost estimate.
Or, use the operational costfper student; it 1is 1ess hazard—
‘ous,.less likely to be misused. .The chances are- that you
have more reliable information about “he resources used~and
the number;of studehts“served.
T As a cautionary note, two points should be nade ciear.
i First, the cost estimates we have teen developing are plan-
':Eiﬁg.cost estimates. Much greater‘detail and accuracy'arg'
required to‘meet the needs of-actualAiﬁplementation'and £i-
nancial accountaﬁility. Second, we are sure that you realiae
your analysis of the dollar-cost alone does not provide you“
with adequate information for your final decisions. The re-

source approach, by emphasizing the analysis of resources as

well as cost, does add a modicum of information about ' the

65—
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non—dollar resource implications of your decisions. The

L4

deeision about which project to implement depends primarily

on the outcome you expect to achieve through the project and

only secondarily on its cost. - o } e

rd

You can compare the cost.and the outcome for several

projects. The ﬁtocedures are discussed in the following

k] ) . . -
chapter. In your intra-district ptoject comparisons, you
could use‘the_PCC estimates for a first-cut plénning'exer-

cise, but you should use your DSC estimates in assessing,

’
s

 more realistically, the impact of_p:éjecté in your district.

- . . ) . -
K]

The equitable comﬁerison of projects across districts, how-

ever, demands the use'of PCC estimates. The use of“?CC'es—

timates rather than“DSC estimates in the following chapter

-

makes no difference in the procedures for comparing. progects.

A



V. USE OF PROJECT COST INFORMATION—--FEDERAL/STATE -

-

Appropriate analysis can bé a powerful factor in the.

search for more effective_educatipnal projects. .The joint

Fl

consideration of project cost and outcome, through the use

2 -,

_‘of‘cbsf—effécfiveneSQ analysis}_contribu;es to a gfeaterf‘
undéfstanding'of the projéct itseif, its impact on cost and
its éffectivenesg;' Information about the cost and outcoméx
of different érqjects should aid the searéh.

. . The objective of this.discussion is to r:zplore a prac-

tical approach to using the results of cost-effectiyéness

-~ o

analysis in comparing projects. . The illustration uses data
about the cost and outcome of several projects operating in’
different districts;. Specifically, the pfojeét—comparable-

cost (PCC) is used as the'measu:e of.projecf cost§ the out-
comes are presented in the metric of Normal Curve Equivalentsl"
(NCE).~ "An NCE is a normalized standard score that has been

Iinearly transformed to match the national pércen;ile distri-

'
ty

¢

bution at values of -1, 5C, and 99. The scale has a mean of

) ' Y
50 and a standard dgviation of 21.06."

- [

*User's Guide, ESEA Title I Evaluation and Reporting
System. Tallmadge, G. Kasten and Christine T. Wood. RMC
Research Corporation, Mountan View, California, 1977, p.2. -
Copies available from the Office of Planning, Budgeting, and
Evaluation, U.S. Office of Education, Washington, D.C., 20202.
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We are concerned-with comparing'the cost and outcomes
of alternative projects, and with making these comparisons
in a simple, straightforward manner. ~ The primary analytical
-tool 1is cost—effectiveness analysis, -and the decision—makin - :
arena includes both the state and the district levels. (Th‘
data used in the following analyses are reasonably close to.
what you might expect in an actual study; they were not,

however, obtained from !%y particular study ) I

GENERAL STRUCTURE FOR COMPARING PROJECTS

Ycu can compare projects without using the- analyti—
cally risky cost-effectiyeness ratio alone. Three alter—

" native approaches are available. All can be used with =

: pencil, paper and calculator, The'eqnalfeffectiveness-

approach groups projects by their outcome and then ranks
" projects within each outcome group by the cost to achieve
that level of outcome. Conversely, the equal—cost approach

examines the different levels of outcome achieved by each

project with equal, or nearly equal cosc. That: is, projects’

can be ranked by the outcome- achieved for a given cost.

e

™

Aﬁthird_approach is pair-wise comparison. In this
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procedure, the cost and outcome of two alternative pro-

jecte-are'compared; and your valne-judgment comes into play

in deciding whether or not the better_outcome.is worth'the

2

‘fadditional5cost;'

You obviously would not, however, rely’ solely on cost-

-
- .

_effectiveness numbers 1n making -your comparisons. This is,
of course, true in any dncision—making context, but it is
;especially important. in education, The measurement of -

achievement is. imprecise enough so that declsions should

not be'based on relatively small differences in outéome.

-

.Just what degree of difference warrants a change is a
" matter for each individual to determine in the light of

other information .

In the struﬂturing of the analysis, the purpose and

approach of the state—level planner differs from that of
the district—leyel planner. The state planner is concerned"

with

a

e assessing the effectiveness of the dollars spent.in

support of many projects comprislng a program sueh
as ESEA Title I; and

\

e identifying the more prom151ng projects for dissenr
ination; or :

e making recommendations to other districts seeking
remedies. : .
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The district-planner, on the other hand,fis.more con—

cerned with the, analysis of a particular project in terms of
. its impact on_ the ongoing projects of the district. At the .

district level, the project-comparable cost would be used

\-
N

“asma first-screening value. * Next ‘the cost’ of alternative
configurations of the project that can be afforded-within

s '_‘: the resource limits would be examined (The project incre-

mental cost for each configuration is deVeloped using dis—,

tricf-specific resource prices.)

. ]
@ . - " —

v ’

. COMPARING COST AND OUTCOME .
- In this illu tration, the major emphasis is on state—

1eve1 comparison of wrojects, or, morc specifically, on

comparing the cpsts an
L4

operating in different districts. Brief examples wi11 illus- -

theroutcomes of several projects

trate the,use of the equal-effectiveness; equal-cost, and
. pair-wise- compariso&\‘pf demonstration'programs.
| To review for a moment, we have available the descrip-.

tion of the prog?gm (including the number -of students), he

estimates ofdthe projectfcomparahle cost, and the outcome

'(achievement gain) .-
@ S o o o s
To achieve our goal of showing the use of cost-effec-
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~ Table 15 h

SUMMARY: OF PROJECT COST: AND OUTCOME: INFORMATION -
‘Project Comparable Cgst o . Qutcome Data
o6 thousands) ! Pre-test - DPost-test |
gieject Acquisition Operational Total Percentile| NCE |Percentile ‘NCE [NCE Galn| -

v,

A 43'" 10,5 (23,61 21.2. |31.2]:13.6 |
3k | 40| 152|284 | 3.2 42,0} L3.6
213 | 16| 260 -3%.5| SL2 50,6| 14.1
13 [ 15105 2369 200 |32.3] 8.7

38 | 4] 6.2 |66 50.0 [50.0] 13,

22 | 4| 154 (85| 27.1 32 8.

W | 07| 154 (285 L2346 - (3T) 6.

16 | 2] 11 [w08] 609 [55.8] 5.

1.

9,

9.

R - S

-
-

i{

12 | 14} 263 (366 388 4.0,
o3 25| 332 (409 300 1500
3 | 4| 332 409 ] S04 [50.2

'wl—-.w-on\;;_\
‘

. O ro

* | me'maommaaws s> |

- "Actual ‘prograus vere for varying numbers of students,' The projebtjcbmperable |
cost; vas estimated for the same number of students. ' -

™

. k& '
A Achievement gain over a two-year period ‘Al outcones expressed in the
metric of Normal Curve Equivalents (NCE), . .«

9

18
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tiveness analysis in comparing projects, we use the illus-"
trative summary information shown in Table 15. In a real_

siruation, the details of each project s achievement data -

s

and supﬂcrring cost’ analysis would be. available. The‘re—'

[}

source requirements for- staff, equipment, special facili—

ties mat%rials and training would be defined as part of

o

/
the projecv description and as the basis for: estimating

‘.@ost. '\

. )\, The acquisition cost, the annual operating cost and

'»‘-.... ! N

' the.total cost for one year's operation are given for remedi—
.allreading~projects, which.are all scaled forilZO students.
All'costs would be estimated as project—comparable.cOSts,
The acquisition cost varies from a low of $2,000Ato a;highvv

of $9,000, refle ting differences in regources required for.

L

'+ each project. For example, one project might ‘use a heavily

equipped resgufce center, while another project would empha-
. R B o _
size pre-service teacher training or student materials.

'The'operating cost also varies from a iow .of $11,000 to a

| high of $41,000. The trade-off of lower acquisition cost

D N

*For more information, refer to Summer's discussion in R-955/2,

A Guide to Education Performance Contracting——Technical Appendix,
S. A, Haggart, G. C. Summer, and J. Richard Harsh, The Rand -
Corporation, Santa Monica, California, March 1972.

- =12=
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versus higher operating cost might be a deciding factor in

a district's éapability to imolement*a project. That”is,

you might not be able to afford a project that demands a

—_

1arge outlay of funds for™ equipment or training in the near

'future, but you could continue to pay the operational sal-

aries. already budgeted

A—f»——‘“’”'if The important characteristic of these cost measures is

-
a

their comparability ‘The user’ is fully aware not -only of

!

.‘standard prices were used to estimate the cost for the re-
sources'required. horeover,-because these illustrativejpro—
jectslare scaled to be alternatives (alternative remedial
reaiing projects'for 120 students)f“the costeeffectiveness

" ratios canhhave some limited:meahing in‘an.initial ranking

- of the projects.';~-“ - i [‘ | | .' 4
Using the cost ahd'outcome information of Table 15-.

Qresults in the cost—effecZibeness:ranking'of projecté-shown‘

-

"'\ in Table 16. Projects C, H, D and I, with the lower costs
|
. per unit of achievement, rank in the top four, while projects

& | f\ B E A and-K have the higher costs per unit of achievement.
i ! !
The- composition of the “better“ four projects changes some-

: what if outcome is the sole basis of ranking (Table l7)
- . s i . :

‘what is included in each estimate but also of. the fact that
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,Table 16 . : .

N CL ‘ e Do L | Vo
~ \

. RANKING ‘OF PROJECTS BY THEIR COST-EFFECTIVENESS RATIOS
Vo RS v ‘ e ﬂ; PR . o
‘ Q ) " Project i Cost/ - . _ - |
PR A Comparable Cost NQE/ Effectiveness |Project ' B
- * | Project | "($ thousands) |Gain Ratio . |Ranking o
; A 43 13.6 | © 3.2 10 h=
B-\‘ 40 . . |13.6 ¢ - 2.9 8 -
c ' .16 Clisar 1.1 1 oo oY
-D |a 15 8.7 1.7 = ~
E |~ - 42 - 113.4 3.1 | 9 | O
Fp 24 Y| 8.7 2.8 1 7
G 17 | 6.2 | 2.7 5 :
) O 22 + 115.0 1.5 2 '
IL.. 14 1 7.4 1.9 b
‘ o J | 25 | 9.1 2.7 6
c » K | 44 9.3. 4.7 11

PRI i+ Table 17 I o -

/+’= . ' COMPARISON OF PROJECTS RANKED ON"OUTCOME,ONLY‘

. . Ranked by ;Ranked by Cost/ | J
o, _ * NCE Gain Effectiveness | {

v C.
- , C, 14 H
v . ‘ A 13 D
I
- . -~ T 1 - - - ====- -

8 D 8 "B o
“r : . 9 F 8.7 I\ E
: B i .10 1T 7.4 A i
! 11 G 5.2 K /
— T ' ' A
v e _74_ /" al
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' As_shown in Table 17, consideration of outcome alone

puts Projectshﬁ, C, A and B in the top four;“Projects A

L]

. and B are added'to ‘the top grouping, and Projects I and D -

move considerably lower--to the "botto - four projects.
,Project G is consistently low in the rankings, regardless

of the basis of the ranking.

_"‘Whaﬁﬂpeppens~if we gréﬁp;pxojects by nearly equivelent

~outcomes and select the lowest cost project‘ﬁithin~that group?

Conversely, what projects'ere identified as the most, effec-

;
L]

tive within a group whose costs are‘equal or nearly equel?

" These results are showi in the following two tables.® In the:

-r3

equal-effectiveness case (Table 18), Project J is much more
cost-effective ﬁhan Project K in achieving almost the game -

outcome;‘Project D is more co?t—effective than Project F iﬁ_

N

achieving the same outcome. |
|

When pmojects are ranked by outcome within nearly equal

PR}

cost groups (Table 19), Projects A, B and E of the highest .
cost group%ng all are about equally effective for a given
cost. Project K really comes off poorly, it is more costly

A

'than;any other and yet ranks sixth out of the eleven projects‘

.. in terms of outcome. In the middle-cost groups, Project H

~75- | o
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Table 18

PROJECTS RANKED EIICOST WIIHIN GROUPS OF NEARLY
_ EQUAL EFFEPTIVENESS

| - Cost/
Project | NCE Géin Cost . Effectiveness:
H | 15.0 $22,000° 1.5 .
. c_ 14.1 16,000 1.1
B 13.6 40,000 2.9
A 13.6 43,000 | - 3.2
_E_ _ 13.4 42;000. | 3.1
K 9.3 44,000 4.7
| g | e _ |_25,000 2.7
p 1 8.7 15,000 1.7
. F_ | _ 8.7 _ 24,000 2.8
T 7.4 14,000 1.9
G 6.2 17,000 S 2.7
N 3 .
Table 19

PROJECTS RANKED BY OUTCOME WITHIN GROUPS OF

NEARLY EQUAL COST

¥
c . ~ Cost/
Project Cost --{ NCE Gain | Effectiveness
K | $44,000 9.3 A A
A - 43,000 13.6 3.2
E 42,000 13.4 . 3.1
B _ | 40,000 | ' _13.6 _ 2.9 °
- J 25,000 9.1 1 2.7
F 24,000 8.7 ] 2.8
| _B_ _| 22000 _15.0_ | __ _1:3
G 17,000 6.2 2.2
C 16,000 14.1 . 1.1
D 15,000.] . 8.7 1.7
e 14,000 7.4 1.9.
l .
..‘75.._



achieves the gfeatest outcome, and in thelloweet—cost group,
‘ ’ t . E ! \
Project C far dutstrips the other projects in the grouping.

e ,.5 useful and revealing technique is pair—w%se compari-
| .

\
son of two alte;natives. Briefly, ‘in paik—wise_c mparison;
the outcome ard’ cost are examined in relation to each

S H \

other, and your Qalue judgment is exerciged in deciﬁing if

o = '
//// ' In our exawnle, Projects B and F address the same tar-

i
get population {ths ssuc preetest status). Project-B‘has
J
.//

the additional outceme istworth the additional cost.

Project F,

a cost of $bO 000 aud an achievement gain of 13. 6, while

\
on the other hand, with a gain of 8.7, has a!
\

cost of $24,0CG: |

!
1 }
!
-

. Cost/ - E
1 Cost. . NCE Gain Effectiveness L
! . : ' |
; Project 3 | $40,000  13.6 2.9 . e
; | . . O 2 |
i Project F : $24,000 8.7 2.8 ) ‘

|

—_——

1
|
In this case, you muét-ask_yourself'if the additional 4 9’K

_ in achievement gain is wortﬁ $16, ODO.:

The pair—wise comparison is particularly enlighteningq

) ~in view of roughly the ‘same cost- to—effectiveness ratio fori|
o . .

both projects. This illus rates how the cosvteffectiveness\

|

6
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ratio, by itself, can be misleading; an indifference (due
to the same ratio) on the part of the decisionmaker is
- implied--an indifference not-at-all evident when the dimen-

sions of project cost and outcome are éxamined.

L P

\

IMPACT OF ANALYSIS

These brief ‘examples illustrate a simple, analytically.
‘sound way to make the most'of?cost and'outcome»data. It is
,pgssible to effectively-rank projects matched\tg both educa-
tional needs and available resources.

The'simple process of estimating'project—comparable cost
(PCC) and district-specific cost (DSC) discussed in this .
.handbook'yields aISubsgantially imoroved informationai base
for the decisions ‘that are made at all levels of the educa-
"tional system. The district gains additional insights for

project modification; a state department of education has an

a

-equitable means for comparing prOJects in different dis;
__tricts, and .a district can more.readily and systematically
-assess the merit of a pro;ect operating in another district._:,
Because information about the various dimensions of cost is -

known and can be mavipulated in an easy fashion, reliance on

the enigmatic cost per student can be'avoided.

.S, GbVERN'MENT PRi:TTING OFFICE: 1978 260-934/2082 1-3 .-
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