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’ conceptualizatlon 'relating the progn,m s systefn of input varldbles to its )
. S - .
al

claimed outcomes. ‘Evaluatlon.personnel‘can Eontrrbute Both to the fimal

\ N ) . ’ : . ). .
" devgjopment of" a progra@(/id to the fair‘evaluation of such programs by
learnlng ‘to formally characterlze programs and to construct causal models .
. . - ) : - S )
~ of them. The evaluafion effort represents an attempt to determine the S
" ¢tcorrectnéss' of the program's exlstlng\conceptualtzathn, and if proeperly”
- - .. ' v
‘ carrled out, permlts the developer/sponsor to strengthen add, *or'dele&e .
- - :
! S ) &,
S, components which are’ found to be non-functional. " In thls _paper, the authors
v ’ . 9 " . ! - ’
discuss_the concept of causal model ﬁuilding_and'lllustrate their ideas w1th
- A . ’ N ) ] - - A . - '
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Objectives - o . .
’ The purpose of this paper is” to glscuss the concept of causal model

‘

-

;'n bu11ding as applled to educatlonal and social program evaluatlon ﬂhls
. ’

.

@:objective will{be pu;sued*through;a presentation of the“cbncept of cgusal

&

"

modeling as refiected frem formal program characterization procedures, 1

. -
\ .

irev1ew of chrrint promlnent conceptlons about educatlonal and social pro-

gram evaluation and thelr relation to causal modellng, the presentatlon of

.

several examples of the use. of causal model bu11d1ng in EValuatlon studles

. and an’ examjnation of the pollcy 1mp1;cat10ns for the evaluaﬁT. o '

’

.
-

Introduction . . : . ) . . .
‘ ‘ i N v ’ N

~ . d

. k) ) :
“In recent years the demand.for evaluation~activities-has growh as tge

-

P -~

r publlc, governmental agenc1es, and 50c1a1 sc1ent15ts themselﬁes have begun

[y

M} té'require more accountability from tastupported’soplal programs. " Thus,

- : . £

initially (and naively) evaluation was undertaken to provide a sim%ieggver—
.- v - . T 4

all. assessment of a program's.ability to achieve its specified objectives
., - ) » 1

. . X 'Y
br outcomes. This conception of evaluation ’proved to be limited, however, -

) . .4
_as the experience of evaluators revealed that. the task was not so simple, .

.

. ’ <
the evidence often hard to come by, and the conclusions not so clear cuf.

[

New dimensions began to be added:to the stope of an "evaluation," including

-

£

,concern'about~the meritS'Uf the objectives sensitivity fo unanticipated

%

.

effects of programstzrhe 1nformat10n needs of ‘different audlences the dif-

-

ferent evidence- requ1rements ‘of fbrmatlve and summative evaluatlons, and

the analysis of political contexts‘ln which evaluatlons are\done. The ade~

uacy of ‘the conce tualization of the "program," the thing to be evaluated,
q P P g g

4

.however has not been treated as an equally important dlmen51onL1n the eval-

uation effort. - ) . . ) .

.
s L . ) .

¢ -




) . . ) ‘ [
The conceptualjzation of\a.program involves’ the construction of a model
- .

: . . , ' . D . L=
T of the important operational’ components of the program and the specification *
of 'the expected linkages between program components and between program com-
. . o 3 o
L
a - ponents and program outcomes. From this point of view, an ideally concep-

' 3 N - 'l - '-.'
tua¥ized program is one' which specifies how the system of input variables-

called "program" operates to effect the outcome variables claimed for it.

<

This is the causal model. The Erogram“itself is then,conceivgd'of as merely )

- a vehicle for q§1ivering the system ofeinput variables. The causal model
. . . tr

embedded in the program, is a falsifiable.one in the eense»that an evaluator R

.

can destén a test of relationships between the systems of'input;ano~outpnt.
. : : ’ .“."’ | C.
veriahles,,and coﬁbaré the empirical observatgons‘nithlthe cl;ﬁme made tor
theﬂprogram. This conception, of eourée, assumes tHat the prograh’rhetorié N
. '..accurately reffects:;he ceusal model andeéget the programeif-orooeriy implél

mented' th#t is, all of the claimed causal elements are represented. “Unfor--

. -
-
4 .

tunatq*y, most programs vary ‘widely from the ideal, and it is rare, in fact
e

.. to find a program with- an exp1191t causal model specifying the relations

g

among 1nput components or between 1nput components and Qufcomes. Given ‘this
latter situatign, the evaluator is then ‘faged with »everal model building
tasks which he must perform before the program can receive a fair’evaluation.

: 7 N
X ' L Formative evaluatibn act1v1t1es can play an 1mportant role in the devel-

»

. . - o .
opment of such a causal model of the program. A formative evaluation can
hélp'a program developer to specify’the expected outcomes moré-clearly and

to. develop approprlate outcome measures, to conceptualiZe'the program, and

h]

through the use of program tryouts and corrective- feedback to construct the

proégam so that it has a Freater likelihood of actually delivering the in-

L4

‘tended set of input variables of éxperiences.

\ _ ® o : g




<+ ¥hen these prior-functions have beem,sat1sf1ed the'activitiesl1nvolvcd;

T

iin summat1ve program evaluat1on are less“d1ff1cult to accompllsh © Most sum-"

."‘ .
v IR . U - s
R 'maflve evaluatlons, however, are.performed dh programs Wthh have : :had l1ttle
LI * - < e a (‘\ ” . 6
. « - N h H
- o formatlve evaluatlon A schooI board curriculum committee,-or State agency‘;
. " - e - ‘
i : may dec1de to adopt a program on a'tr1al ba§1s becausg the general descr1pt1on
- -, Y ” 4 . <.
) f(j < of Ehe program appears to heet a generally local or reg1onal need or b1as

- . . LA ¢ v

_ .
"n1ceh pub11c relatldns value An evaluator 1s then brought in tp gather and

£
D . ! LIN 4

& summar12e~data on_the program' s ablllty to effect 1mportant outcomes The
N . - o . ’ ’

_‘; ] avaluator is likely to fact&mult1ple problems in attempt1ng to do thls eval-
, . 4 :

l
-

o, o uat1on JOb The most fundamental problem stems from the 11kel1hood that 1n—

L stead of follow1ng a llnear deve}opment process from a) a theory which _speci-
Oy, . . .
o . fies that b) ce:tain program components ¢).will regularly lead to_ certain

' outcomes, the program components probably developed f1rst The outcomes

° »

. . clalmed for the ﬁrogram°usually folloWed temporally- the development of the .-

s, o @

’

»
CIPINN - -

aGtual program components, and the outdomes c1a1med may not. accurately re-
A

&
3

électawhat operatlonally goes on in the program or what one could logjcally

o

I . a . "Q & .
or emp1r1cally empect as an outcome The rhexorlc about the program, or a

-3

se% of theoretlcal conceptlons about it, is most often the last to occur, |
A\l

as “the explanatory apd publ1c relatlons 1nformat19n brochures are made up.

. a . " .
‘.
3 - .

® Thuscwhen there is the opportunlty for this- dlsJunCtlon between the _prQgram

o,

rhetor1c, the operamlonal program components, and the cIa1med outcomes, the

R . evaluator mustdec1de whether/to accept the rhef6r1c or characterlzatlon of

. . [y .

‘the program that is. prov1d%d by the developors or’ to develop an alternatlve

theonet1cal model based on h1s .own concept1on of what the actual components

v of
. o . e ‘Zr.

: of the program are, or to’ mod1fy or rev1se the program to fit some other

~

C “‘causal model th be tested.. 2 ' o . . z




. ] . ] . -

T .. The-first alternative is likely to yield a defiéqehi causal modél,
N " - .. ' ;'! g. ) "T' . ' ' _ - e
while the secand may'lead to a deficient program with an appfqpriate causal®

" " model. Either of these strategies can lead to. unmeasured effects, findings

‘of no difference or, both.- The third. alternative will require that the eval-
. . . . 1, - ) . N

' uator work' wlth the devekoper to construct a-more accurate causal model of

.
°

. : the program and a more complete and integrated'program_w1ll;be the re§ult.

- < .

The‘payoff‘wjll»come-in a~fairer test of the program.

k]

"

v
- . .

'~* Types of Evaluation Studiés and Causal Analysis’

At least three}types-of evaluation studids can be distinguished in

~ which. causal smodel, analysis might be employed. -These are 1) exploratory,
. T e e L - “’ e . .
i_ ‘. 2) confirmatory, and 3) Optimization evaluation 5tudies.. The three types

AN . differ in the bais questions they ask about the program or product being

.
v .

evaluated and, they differ in the rndex they employ for efﬁmining perform—
ance, adjudging program or product adequacy, and arr1v1ng at "causal" in-
ferences.. Co. A . " . ’ ) . R

A - ~

Exploratory evaluation studies have as the ba51c question, "Is thHere a

program (product)7” Thal 1&, have }he developers contributed “something”
L. - N~ - B >
that might be worthucontinuing to examlne to produce ’ or to-promote. The

, - basic research'paradigm for examing this question is reflected in the diagram
below. o ) I .
L ¢« Research Paradigm for

Exploratory Evaluation

% . T ’
. ‘x{ - Acceptability Criteria
° -~ *” X o o oL
Performance e * ' ) !
’ . . .;«4? . - . Index-Attginment of
L s N ; Cpi :
o N e . Performance 'Criteria
. - 4 * @ . N =
- . - R Al . ~ . . > ’ "
. N - e
Ng ' ‘ e . nonne some «all’ ) ‘ .. - .
b - \- 5
@

Compoments[of Product or Program RPN

P}




“Alternatively we could also do exploratory evaluation by askiﬁg questionsf

related to, '"What kind of performance might I be likely to attain if I used a

~

given set of components?" | ' ‘ " \

- 0~

The determination of the existence of some kind of "program" or ''praduct"

.

is inferred from the relationship of the observed performance to the accept- '~

ability criteria under at least two levels of. implemeritation ("none" and "some"‘

.

. or "all") of the major components. of which the program or product is thougﬂt

to consist. The hypothetical data in the figure shows how such performance

might be plotted to demonstrate'a minimal "causal" relationship between the

program and the performance. This is the kind of paradigm that is most often

»

used \to évaluate the.effectiveness/pf a program or a product. (Alternatively

it is also possible to ask, ¥What kind of perfbrmance might I expect to get,
L < o
if I put together a given type of program, based on previously colilected data™\ -

and obéervatibn?" However, this type 6f evaluation is less typically employed.)
2 > o L ]

- [3 2

' ' 4
Confirmatory evaluation studigs have a. different basic question underlying

b T g " . . - .
their use. The issue is not whether there is somg{gind of program or product
there, but réther, whether the program or product is some specific identifiable
subset of program components which are required to generate the program's
"effects."” The basic research paradigm for examining this question is reflected

. A ' |
in the daagggg below.. : ’ . . N
’) < ) . . .

. : r .
: i — " Acceptability Criteria
. . o *

‘ . Vo oo .

. . \ M e ' )

R ' 1 2 ANl _,k" . Index-1lcvel of attainment of—‘

: ' ) LA IR _ distrete performance' criteria

Performance N (‘,~“\_,"F _ with the use: of discrete com-
N . 4 ponents

™y L 4“‘: : \ . o \ ) : )

v

A B C D E.....N -

Varioys Configurations _ _ B
af Components . . . . : .

ERIC R T

\
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-

The Lau§a1 relationship between discrete perfprmance criteria and rclated
compbnen£é is inferred from the ménner in which variations in the level of im-
plementation of discrete program components influcnce the leyels of discrete .
performanées linked logically to them. As thé hypothetical data‘inhthe figure

show, a given‘configuratioﬁ of components may. be tried to-determine if they

are a necessary and sufficient condition for the attainment of certain perform-

/

.

ance criteria. Few evaluation studies have used this paradigm;-although eval-

uators who regularly collect data on the "deéree of implementation'' of programs
v 4 .. :

_are closer to dealing with 'the appropriate levels of variation issues. They
rd « a

fall, short of this possibilify of “causal'.inférences because too often they

fail to connect logically the observed variation of discrete effects to dis-
» e . . I
crete proggam elements. The latter step is requiréd to have an internally
‘ g . LI ,

consistent program.

Optimization cvaluation is/a variation of confirmatory evaluation in

¢

which the basic question is now, ""Can the program or product be improved?"

The basis research paradigm might employ the use of a response surface de-

sign as illustrated below. ’ ) Cf‘»'
\
. ’p'.*_‘---‘---.x /
L . ’.'
- " ‘ Acceptability Criteria
L IRRNIREL P Y !
. A B
ﬂprformance . o \
s 1S Index-gain over prier
performance leévels with
. ' other discrete components
/
f
] i I - 1
L 1 L} L)

[ 4 )
old substituted augménted ~ new

)

Coﬁfiguration of Components




In this type of evaluatlon the goal may be either the maintenance of

/

‘performance when substitute components (p0551b1y cheaper or 1ess compllcated)

are employed, or the maximization of performance by revision or augmentation
of existing components, or by the development of new configurations. The

. "causal" inferences are derived from the-continuance or increase of the de-

-

sired performance level under the substituting or improvement treatment con-

ditions.

Causal Modeling

4 ~

1y

Much of the work on causal models in non-eXper;mgntal Tresearch repre-

/ : . .
sents an attempt to reason causally from correlational findings. The '"cause"
. , , ' © - .
Y . 1is inferred from some observed uniformity of relationship between certain

»
s sets of variables, derived from a combination ef logical and m&;hematfcal
i 4

. k . - .
procedures, and'cuwminates in a set of predictions about what the empirical
f1ndings would be if we performed the Vexperlmont” (Blalock and Blalock

° “ 1968; Wittrock and Wiley, 1970; and Goléperger 1972) As most of the tech-
/
_ niques are-used, a model is set forth- regardlng ‘the hypothetlcal flow o}>
causal influence, and the statlifreal procedures used attempt to estimate

how much change in a dependent variable would be associated with a certain
[] .

N magnitude of change in one or more of the hypothesized causal indicators.

a .

The flow ‘of influence may/be relatively straight forward, i.e¢., x-+¥y rela-

e tionship, or it may involve mediated influence as in the case where the i

- .
x influences y, and y subsequently influences z. It is well known that dif-

fiCU}ties may grise in such analyseé because of error_of meaeurement, un-

. equal precision of measurement, and sample bias, as well as other‘factors

(Wiley and Wiley, 1970; Hauser and Goldberger, 1971;. Cochran, 1972; Cronoach
and;Emrby, 1970; and Wiley, 1973);"fn\addition, where many potential indicators

’ R . . .




partly bylsystematically ruling out other expldhatqry variables of the same

are .-involved it is sometimes necessary for the research tz/ﬁ%e additional B -

~

multivariate Fechniques tg- composite and reduce the number of variables into . -, .

a more manageable set (Wile%, 1970), or to create new pseu¢o-variates, or to
& ’ N

perform various kinds of transformations to normalize distributiops and lin- :

earize relationships, or to apply more complex solutions (Davis, 1973;

* Co | .
Poirier, 1973). ‘

.All of the preceding discussion is to point out that there is a somewhat
predictable amount of uncertaintyvin the inferences derived from caushl model
analysis of non%expefimental research dafa, which is an acceptable or toler-

able by-product, because such causal analysis'usugll} provides the researcher

-

with a more precisely \xplicéted model which he méy'subsequently verify by

. N

later formal experimeaftation. The subsequent verification step is an important -

\v [ I @, .
one, and it is one of the reasons why these approaches might be referred to

- -

as exploratory causal analysis.
. LY

NQW, if we assume that a causal model is essentially a representation 6£
reality, fhen when a given causai model is fitted to a set of aata there is a
test of the Veridicality of theuparticuiar represéntation of rea}ity to thé
observed events. In actual pfactice fhe_researcher strives to gain credibility

P
for the particular set of explanatory variables which comprises his causal

model partly by demonstrating the degree of veridicaljty of Fhe'model,‘and

events as Tukey (1954), and later others, havé'pointed out. One of the more
acceptable practices is to attempt to rule out ‘some df thése other explanatory
variables by the use of statistical designs and sampling ﬁrocédures which min;
imize ‘the opportunity for selection bias to occur, or reduce the likelihqu
that vaTiables not specified or outside’of our model can systematically in- .

1y

fluence the outcomes of interest, or lead to spurious causal attribution.
A
10

-9-.
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»

This would reflect the usc of "tight" design features.to help arrive at . °

statements of eausality within and between program components and program

* outcomes: " L

However, Sgppoée on the.other.hand that we wish to test onlyﬁoneﬁcausal'

. ’ . . A

model, i.e., ‘some a priori model to which we have a vesteinnterest, and for -
LA R . . . . '.’

which all of four to five years,of previous instrumentation and techno}ogy

s

development work had ‘been allocated, for example, a part1cular early Chlld- » f‘i'

. -

hbod 1nstruct10na1 program with multiple curriculum and teacher tra1n1ng com~

ponents. The ”program" could be con51dered to be a formalized causal model'

v

. witﬁ lots of identifiable‘components and potential linkages as represented

.

1n the program hardWare and software, Such a program if Well defjned and'

-
> »~

characterlzed c0u1d'be a "strong" causal model in the sense that 1t» ortlts.
N ;
set of components, was fa151f1able, it could be an "1mportant" model “in the

‘¢

sense that it/, or. its sets of components, would have d1rect—pollcy implica-

- ¢
-

tions for practice; and it could be a "general' model to. the .extent tth it

_had systematically 1ncorporated within its formal program components, sets -

.
. b

of variables commonly distinguished w1th1n other theoretlcal models related .

- [

to the “same outcomes w‘Put in another Way, when we have performed all of the
theoretlcal extrapolatlons, the basic and applled research and completed
~ the design and development of m%:t of the’ technology for a given educational

program, then we are beyond th xploratory stage in causal analy51s of pro-

gram sources of 1nfluend¥ and have moved into the conf1rmatory stage
' ' -
In fact,=what-wb,11tcrally mean by the use of the term, "program," is

.

" _that we have developed,a system‘of variables that we have embedded in a set

" of products and materials. We have a "model' of how'this system of variables
works, within components and between components, and we believe that each of-

these components’is behaving in a causal fashion as the description of the
=2

- ' 11

-10- z ~




: o':r. ‘ ‘ "A ) . h . \ | . . ' | ‘
,-5>.“ . pregram stateé, and in a ﬁonner'consistent witﬁ.oor theoretical notions.
When we have a "program“ structured in such Qetail, then we don't need'eif
’ Rerimental manipulation of the kfnd,requireo following convontional explor- , L
atory égssal ahalysis. This is because the structure,of‘the program can bg
- directly mapped into a causal moool, reflecting its own program-generated
manipuiations, and verified directiy. Moreover, we can be categorically
le'ss concerned about spuriousneos when there are a large number of pre- o

”dicteo causal linkages, since it is not likely that all such linkages could

ariseiaccidéntally within the @é§s of detailed data available, and -compete

- - with a tightly constructed theoretical rationale and program iogfc which re- -
- lated the defZEJed elements of the causal model concéptuhlly. ‘Thus, in ef-
\ . : , » . . ‘ [
" fect, we have substituted "tight' theory for 'tight" design to guide our '

N

¥ . o causal inferences. :

Moreover, when there exists a struotured‘correspondence between the
feducationgllprogram we have developed and the causal model of it, then

everything tﬁag the components of the progrom achieve can be achieved by : o

use.of the components cxplicated within the causal model,” and can be de-
sgrioeo in %he'laﬁgyagd of the theoretical fraﬁeworﬁ we have deveioped

. for it:. Confirmatory causal analysis seeks to determine whether such a

structural correspondence exists, and whether the *sesults of the causal
. . ]
) model can be systematically.obtained from the implemehtation or use of
V! i , e

t}le ‘fo‘grmalized “program." - .

- ) .
/ ‘ N
.

4

Appllcatlon of Causal Modeling to the bvaluatlon of a Program

a *

From 1971 through 1973 a group of evaluators worked closely with the

¢

developers of a preschool program: The staffs first worked together to

analyze the program, to identify major and minor program compongnts, and

. ' . . ‘ . . .
Lo 12 -
- . \

-11~ . . . .




o’ llnk these components to’ expected outcomes._ Thls analys1s revealed<that

T T o A - .
: Sl several 1mportant""6mponents were either m1ss1ng or were deflclent The coop-

3 o a

\- a "-, \ . , "
eratlve Venture also revealed that the program had 1o measurement sYstem for '

-
s

i ] ':. - L P \
i

S tracklng a maJor sefd of 1nput var1ab1es (deallng with' teac}ber s- behav1or) or .

b Wy
. 4 v [ Y .
B - ' X

: ‘\i~f assess1ng the full range of des1red outcomes. Once the program was strength—

S . ER 1

- .

et ened and the méasurement system was created an, evaluatlon was poss1ble on\

RO -9*“" g - - < .

c”:, th;s Program w1th a theoretrcal framework in whlch the system«of components

| df the program~were both log1cally and operat1onally l1nked to ant1c1pated {‘
| 1“h?: \outcomes by‘a common language system w1th1n\a strong causal model e T
..‘;ﬁ. R R lhe evaluatlon was-conducted dur1;g the 1972-73 - school year in 34 7 -

< . :
. N

RITDEE S k1ndergarten classes 1n ‘two c1t1es. Degree of 1mplem ntatloﬂ“measures were
RTINS \" oor T

. . |

Cte L collected on the maJor program 1nput var1ables and a record of cu rr1culum -
'.“\., ) ) "’ '

S ‘coverage was kept.on each ch1ld " Pre and post tests were adm1n1 tered to ¢

. ~
. g * - a

Cae - g g N
e experlmen;al and control groups on~a standardlzed test, and a test constructed
R o ,':" .

to assess all. of the obJectlves of the program.~ The’ or1g1nal causal model of

the program 1s deplcted in Flgure 1 (next page). In the model background var-

..04_:v:', 1ables are 1ncluded %gpch m1ghg have had d1rect effects on program related
R

v Pl éa
g ﬁf g
varldgles and outcpmes, and 1nd1v1dualmlevel var1ables are separated from

A Y

v
v -

claSS'leveL Var1ables. A two- stage analys1s procedure was employedson the

. &

- data collected dur1ng the evaluatlon effortwa Inmghe flrst Stage the effects
oo of age, dev1ated age,. 1n1t1il level of achiggement\kcurrlculum coverageu our—b:
_ r1culum mastery, . and post test acglevement wezgwtested byva‘regressloﬁyanaly-
' ’s1s w1th the latter var1ables serving f1rst as criteria for earlfﬁr varlables
b . L

.'.and then as pred1ctors ‘for subsequent var1ables 1n "the model. .

L X ¢ ] n‘ t
- - In the second analys1s ‘the effects of variation in the degree of im--

- -

“ . plémentatien of program variables operating at the classroom level were tested
L o . . C ’,‘"ﬁ.‘ . . . ' R i . \\7’5‘ﬁ v . . »
. . . . i R P

cL e S,

. ) . . 3 e o et . 5
e us1ﬁg res1dual1zed meanS'foﬁhdn1t1a1 dchieve ent,.gﬁ@erage mastery, and post-
- @;{'&

T ach1evement for the varlous classes. These meals were_derived by regressing

‘Rv., - °
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., “"the other f1ve var1ab1es on a g1ven variable and then cOmput1ng the average

' _.résidual for-a/given class. The’ results of the two ana]yses are shown(ln ~ -
. ~ e
. . ! .

I Flgure’Z (next page) Wherever a program varlable has been shOwn to have

e

w0 a strong relatlonsﬁlp to a ﬁubsequent brogram var1ab1e or to the maJor de-

.
-

L e pendent var1ab1e we have presented raw regresslon coeff1c1ents wath the .

..

vstandard errors for each in parentheses.i The results of the apalyses are -

; ". , o espec1a11y helpfultln demonstratlng the value of the causa1 modellng proce-' o

;f.,"’ . dures discussed-earliir.l First, of the eieven‘"esseﬁtlals" of pﬁe Darcee )

R | l’_'Program none has been shown to have a d1rect 1nf1uexce on post\test ach1eve-
ment’ at the classllevel two of the esseqtlals are 5hown to hédve any strong’ -

v . ., ¥

idirect 1nf1uence on durrlculum coverage, and three ‘essentials have a d1rect
~effect on mastery scores. Moreover, for the 1atter a11 of  the effects on the

post -test ach1evement are mediated through the coverage varkable.
S :

Secondly, the initial level of abhlevemEnt has been shown to be a
o . ’
strong source of 1nf1uence on coverage, mastery, and post -achievement. In

]
B

fact, the persuas1vene$s of the effects of th1s var1ab1e,_espec1a11y as it

* 1nfluences the curr1cu1um coverage scores, higlilights a prev1ous1y unconsid- .

-

ered 1ssue 1n educatlonal ~program evaluatlon. y - o , -

The degree.of-relatlonshlptbetween initial level of achievement'and .

- [

coverage was a strong positive one, and th1s means that teachers were gov-

-

ering what chrldren had already 1nd1cated they could master on the pre- test

t

The evaluatlon isaue centers on the consequences to be derived from individ-

‘ualization of instruction if the indiyidualization strategy is to wprk with -

<

skills that children already know. An eoually important consideration is’

o

: \ . . K . . .
how program evaluation procedures might detect such consequences.  Certainly

‘the use OF micro- eva1uat10n techn1ques i's necessary when program influences
e T R o i S S . N - L.

are likely to be subtle or complex. " . .
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Since it was not the purpose of this presentation to deal with all of
.- 4 i - .

]

% -~ e »
the results from the evaluation of this pre-school program, we have not pre-

- sented all of the evidegce we have collected. The use of causal modeling i
- Iy - !
. e reio s . A ' . |

- has provided- us with ‘insight into how programs work and how well they work, -
PN ' d }

~

In the case of> this irogram other evidence clearly indicates that the prp-i

. 7
’ ‘

gram was extremely successful in tralnlng teachers to behave in a fashlon |

- 1Y .

. cqn51stent with the obJettIves of training, i.e., to 1mp1ement the Darcee :
° 3 . . i
: |

"eSsentlals " That these ”essentlals" were mlnor sources of 1nf1uence on

'achlevement may be less reflectlve of the planned part of the program, tha¢i
+
it reveals the noniproductave way in wh1ch the currlculum act1v1t1es were '

actually used to fac111tate achievement. The opportunlty to.focus on thls[

kind of problem and to. correct it is at least one of the alternatlves avali-

* able and ,one of. the benefits such types of .causal analyses can’ lead to. ;
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