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PREFACE .

This volume presents a series of papers developed by the authors as-
part of their deliberations as members on the National Research Council's
Committee of Program Evaluation in Education. As such, the papers repre-
sent only the work of the individual authors and in no way have been
reviewed or endorsed by the Committee, the National Research Council, the
National Academy of Science, and while we're disclaiming, the UCLA Center“;H
for the Study of Evaluation, nor the Rational Institute of Education.

Yet while officially representing only themselves. the authors by
topic and style provide a compact panoply of present evaluation thinking.
Some authors hold the view, "let the flower bloom" ‘and address their )
topic with dispassionate appraisal of alternatives. No less. skillful
writers on the other hand, eschew such even handedness and inform the
reader of the characteristics of high quality studies.

) » Some papers are didactic, and attempt to take care to explain

with little ambiguity or abstraction what the critical issués are.

Others present an enticing range of examples and support for favorite
theses and summon up work horizontally from other science fields and
'historically from earlier epochs. Lacing the writing so .richly heightens
the reader's perception of the breadth and credibility of the author.
These various virtues can be found within these efforts. : e

Certainly, if never plainly detailed tne conflict between preferences
in evaluation methodoTogy comes through in these papers. The problem is_
not the oft contrasted benefits of quantitative versus qualitative
information. Rossi and Berk correctly point out that various methods of
data generation can be used complementarily in both experimentally
controlled and naturally varying designs. Left -for future. debate however,
is the avowal of some of the authors that experimental manipulation ‘
represents the - evaluation design of choice.’ Rather casually dismissed
were concerns of political solvency, of program diffusion {or. contamination),‘
conserVagism .and delay inherent in developmental testing as these concerns
might specially impact program evaluation choices i education. For myself.\
I-would have enioyed an extended discussion of the .measurement prcblems in
any of the designs avai}able tglus. -



e

_ But my intention is to praise the diversity that these views
communicate. One particular pleasuré in reading these papers derived
from the evaluation in contexts used by the writers, Rather than arguing
as solely evaluators on ‘the 1ssue of program evaluation, more than one
writer found it pecessary to explain the role of'evaluation in* the- larger
theater of educational development. Redirecting evaluitors' views from -
exclusive]y research roots and extending their colloquium to 1nclude
both research and deve1opment should certainly 1mprove both the quality,

‘academic VIFtUx. and practica11ty of consequent eva1uations

) EQa L. Baker
November, 1981
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. ' CHAPTER 1

AN OVERVIEN OF EVALUATION STRATEGIES AND PROCEDURES
. Peter H, Rossi , . -
University of Massachusetts

. Richard A. Berk
University of California, Santa Barbara

Introduction _

; The purpase of this paper is to provide a detailed introduction to
the variety of purposes for which evaluation research may be used and
to the range of methods that are currently employed in the practice of
that field. Specific examples are given wherever appropriate to provide
concrete illustrations of both the goals of evaluation ‘researches and
. the methods used . : o :
While the covetrage of this paper is intended to be comprehensive
in the sense of describing major uses of evaluation research, it cannot
even prétend to be encyclopedic. The readey interested in pursuing any
of the topics discussed in this paper is’ provided with references to
more detailed discussions. In addition, there are several general
references that survey the field of evaluation in a“moredetailed fashion
.(Suchman. 1967; Weiss, 1972, Cronbach, 1980, Rpssi, Freeman & Wright
1979; Guttentag & Struening, 1976). | ;

Policy Issues and Evaluation Research

Virtually all evaluation research begins with one or Jnore. policy
questions in search of relevant answers. Evaluation ?esearch may be

. conducted to answer questions thatzgrise during the formulation of policy,

in the design of programs, «in the, improvement of programs “and in testing
the efficiency and effectiveness of programs that are in place or being
considered Specific policy questions may be concerned with how wide-_
‘spread a. social problem may be, whether any program ‘can be’ enacted that
'will ‘ameliorate a problem, whether’programs are effective, whether a
program is producing enoughfbenefits to justify its cost,‘and‘so_on..

2
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Given the'diversity of policy,qugstions to be answered, it should
not be surprising that there is no single "best way" to proceed and
that evaluation research must draw on a variety of perspectives and
on a pool of varied procedures. . Thus, approaches that might be useful
for determining what activities were actually undertaken under some
educational program, for instance, might not be appropriate when the
time comes to determine whether the program was worth the money spent.
Similarly, techniques that may be effective in documenting how a program
"is functioning oh a day-to-day basis may prove inadequate for the task
of assessing the program's ultimate impagt. In other words, the choice
among evaluation methods derives initiflly from the particular question
~ posed; appropriate evaluation technifjues must be linked ekplicitly to |
each of the policy questions posed. While this point may seem simple
enough, it has .been far too often overlooked, often resulting in force- .
fits between an evaluator's preferred method and particular questions at
. hand. Another result is an evaluation research literature padded with
- empty, sectarian debates between warring camps of "true believers". For
example, there has been a long and somewhat tedious controversy about
whether assessments of the impact of social programs are best undertaken
with research designs in which subjects are randomly assigned to experi-
mental and control ~groups or through theoretically derived causal models
of how the program works. In fact, the.two approaches are complementary
and can be effectively wedded (e.g.; Rossi, Berk, & Lenihan, 1980).

To ootain a better understanding of the fit beﬂween evaluation
questions and the requisite evaluation prOcedures, it 1is useful'to'
distinguish between-two broad evaluation contexts,_as follows: —

Policy and Progrgm Formation Contexts: Contexts in which policy
questions are being raised about the nature and amount of social
problems, whéether appropriate policy - -actions, can be taken, and

. whether programs that may be proposed are appropriate and effective.

Existigngolicy and Existing Program Contexts " Contexts. in which
the issues are whether appropriate policies are being pursued and
‘whether existing programs -are achieving their intended effects

|

.-
i
3

I
|



While these two broad contexts may be regarded as stages in a
progression from thé~rgcognition of a policy need to the installation
and testing of Programs designed to meet those policy needs, Wt 1§,
often the case that.the unfolding of a program in actuality may bypass
some evaluation activities. 4 For example, Head Start and the Job Corps.
were started up with minimum amounts of program testing beforehand-
indeed, the issue of whetner Head Start was or was not effective did
not surface until some years after the program had been in place. and the
Job Corps has just recently (a decade and a half after enactment) been "
evaluated in a sophisticated way (Mathemattca, 1980). Similarly. many
Programs apparently never get beyond the testing stage, either by being
shown to be ineffective or troublesome (e.g., contract learning,

-fGramlich & Koshel, l975) or because the policy issues to which they

were‘addressed shifted in the meantime (e. g.. as in the case of negative

income tax proposals, Rossi & Lyall, l974)

Unfortunately. a statement that evaluation techniques must respond
to the questions that are posed at different stdges of a program s Tife
history,' only takes us part of the uay. At the very least, it is
necessary to specify criteria that may be used to select. appropriate
, evaluat/on procedures. given one or more particular policy questions.

- —For example, randomized experiments are an extremely powerful method
for answering some of the- quesﬁions posed as part of program design
issues, .but may be largely irrelevant to or ineffective for answering
questions associated with program implementation issues. _Yet, such
terms as "powerful" "relevant", and "ineffective" are hardly precise
and the following four criteria are far more instructive. '

' First, one must cansider whether the measurement procedures that
‘are being proposed are likely to capture accurately what they are _supposed
“to measure. Sometimes such concerns with measurement quality are.
considered under the rubric of "construct validity" (Cook & Campbell
'1979), and are germane to all empirical work regardless of the question

. being asked. . For example, while it 1s apparent that an examination of
the impact of Sesame Street on children S. reading activity must rest
on measures that properly reflect what EuUf .S mean by an ability to




read, the same concerns are Just as relevant in ethnographic accounts

of how, parents "encourage" théir children to watch Sesime Street. One

must, presumably, have a clear idea of kinds of inducements parents

might provide and field work procedures that systematicaliy and accurateiy
record the use of these inducements. At the very least, field workers .
would have to be instructed about how to recognize an "inducement" as
distinct from other sorts of interaction occurring between parents and
children.

It is important to stress that questions~about measurement quality
apply not only to program outcomes such 3s "learning", byt also to
measures of the program (intervention) itself and to other factors that
may be at work (e.g., a child's motivation to learn). For example, the

~ crux of the ongoing debate about the Hawthorne Experiments undertaker”

“ over 50 years ago involves a Judgment of whether the "real™ treatment
was a physical alteration in the worker's environment or changes in
.worker-employer relations affecting employee motivation (Franke & Kaul,
1978; - Frankeg 1979; wardwell 1979).

Finally, while space iimitations preclude a thorough discussion of
measurement issues, in evaluation research, two generic kinds of measure-

' :ment errors‘ghou]d be distinguished. On one hand, measurement may be -
subject to bilas that reflects a szstematic disparity between indicator(s) |
and.an underlying true attribute that is being gauged. .Perhaps the most

“visible example 1is iouhd in the enormous literéture on whether standard-
‘_ized IQ tests really tap "general, inteﬂligence" in a culture free manner.
(For a recent review see Cronbach 1975.) On-the other hand, measures

‘be flawed because: of random -error or "noise" Whether approached as
an "errors in variables” problem through the econometric literature

. (e. g., Kmenta, 1971: 309-322) or as the "underadjustment" problem in the
‘evaluation literature (e.g., Campbell & Erlebacher, 1970), random error

“can lead to decidedly non-random distortions in evaluation results. (For
a recent” discussion see Baﬁnow, Cain & Goldberger, 1980.) The role of !
random measurement error is sometimes addressed through the concept of
"reliahility" ; o :

10 .




Secondly, many evaluation quastions concern causai relations, as,
for axampia whether or not a specific proposed program of biiinguai ,
education will improve the English language reading achieverent of
program participants. 1.0., whether exposure to a program will "cause"
changes in reading achievement. Whenaver a causal relationship is
proposed, alternative explanations must be addressed andlghesumabiy '
discarded, _If such alternatives are not considered, one may be led to
make "spurious" .causal inferences; the causal relationship being proposed
may not in fact exist. Sometimes this concern with spurious causation
is" addressed under the heading of "internal validity" (Cook & Campbell,
1979) and, as in the case of construct validity, is relevant regardless
of stage in a program's 1ife history (assuming causal reiatiohships are
at issue). For example, no one would dispute that a causal inference
that Head. Start, for example, improves the school perforiance of young -
childvren, must aiso consider the.alternative explanation that chiidreno-i
participating in a-Head Start program were "simply" brighter than their o
peers to begin with' Note that the same issues surface in ethnographic
accounts of how programs Tike Head Start functton. A° ‘series ‘'of documented:
observations suggesting that Head Start provides a more supportive L
atmosphere in which students may learn academic skills, requires that
alternative explanations be considered. Thus, it may be that the content
of Head Start programs are less important than the kinds of\instructors
who volunteer Tor are recruited) to teach in, such programs.. (/&

The consideration of alternatige causal explanations for the .
working of sociai programs is an extremely important research'destgh ]
‘consideration For example, programs that deal with humans are all
subject more or iess to probiems of self-selection; often enough persons
who are most iikeiy to be heiped or who are already on the road to
mrecovery are those most iikeiy to participate in a program. Thus,
vocationai training offered to unemployed aduits is Hikely to attract
thost who wouid be most 1ikely ‘to improve their employment_ situation
in-any event. Or sometimes program operators “cream the best" among.’ )

~ target popuiations to participate in programs thereby assuring that such
xaﬁfg . : ".’
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.prograﬁa appear to be successful., Or, in other cases, events unconnected
with the program produce improvements which appear to be the result of
the program: an improvemant in emp1oymont “for adults, for instance,
may make 1t more 11kely that young people will stay in and ‘complete
their-high thoo1 training,

It cannot be overdmphasthbd that parallel dasign 1ssubs necessarily
surface in"evaluations based'on qualitative field work. While this point
has a 1ong and rich hiatory in the social sciences that rbutinely co11ect
and analyze qua\ttafive data (e.g., Zelditch, 1962; Becker, 1958; Mensh
& Henry, 1953). eva1uat10q§researchers have to date bean somewhat slow
to catch on, Too often "process research", for example, has become a
11cense for research procedures that are 1ittle more than funded voyeurism.
In short, there is more to field work than simply "hanging out".

_ ' Third, whatever the empipical conclusions resulting from evaluation
research during any of the tKree program stages, it 1s necessary to
‘cqpsider how broadly one can generalize the findfngsiin‘question: that
is, are the findings relevant to other times, other subjects, similar
pregrams and other program sites? Sometimes such concerns are raised-
under the rubric of "external validity" (Cook & Campbel1, 1979), ‘and
again, the issues are germane in all program stages and regard1ess of
evaluation method. Thus, even {f a quantitative asseSsment of high
school driver education programs indicates that they do not reduce the
number of automobile accidents experienced’by teenagers'(Roberts, 1980),
it does not mean that adult driver education programs would be ineffective.
Similarly, an ethnographic account of why the driver ecducation progrem
did not work for teenagers may or may not génera1ize to adult driver:
educatfen programs. ' ,

Genera]ization 1ssues ordinarily arise around several types of
extensions of findings. For instance, are the findings app11cab1e to
other cities, agencies, or school systems, besides the ones-in which they

.were found? Or are the results specific to the organizations 1in which‘the< .

program was tested? Another issue that arises 1sﬁwhether~a program's
results would be applicable to students who are di fferent in abilities
or 1h socioeconomic background? For example, Sesame Street wasquund

.
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to be effective with respgct to preschool children from lower socio-
economic families, but also more effective with children from middle
class families (Cock, et al,, 1975). Or, curricula that work well in
“Junior colleges may not be appropriate for. students in senior-colleges.
There 1s also the problem of generalizing over tima“ For example,

" Mrynard and Murnane (1979) found that transfer payments provided by the

Gary Income- Maintenance Experiment. ‘apparently increased the reading scores

~ of children from the experimental families. One possible explanation

is that with income subsidies, parents (espectially in single parent
famiiies) were able to work.iess and therefore spend more time with their
chiidren. Even if this is true, it raises the question of whether
similar effects would be: found presently when infiation is taking a much
bigger bite out of the purchasihg power of househoids. Finally, it is
,impossibie to introduce precisely the same treatment(s) when studies are

repiicated or- when programs move from the development to the demonstration

stage. Hence, one is always faced with trydng to generalize across
'treatments that can rarely be identical. In summary, external validity
surfaces as a function of the subjects‘of-an- evaluation, the setting,
the- historicai period and the treatment itseif Another way of phrasing
this issue is to consider ‘that_pfograms vary in their “robustness" ;- that
is. in their ability to produce the same gesuits/under varying circum-
stances with diffenent operators, and at different historicai times. |
Cléarly a “robust" pragram.is highly desirable.

" Finally, it is aiways important to consider that whatever one's
,empiricai assessments, that the roie .0f "thance" is properly taken
into account. Nhen formai quantitative findings are considered this K
“is sometimes addressed under the heading of ”statisticai conclusion
vaiidity" (Cook " & dampbeii 1979) and the problem is- whether tests
for' "statisticai significance” have Been properly undertaken. For
exampie. perhaps Head Start children appear to perform better in early
grades’ but at the same time the,observed differences in performance
Couid easily result from chance factors ‘having nothing to do with the -
program; :Unless the role of these chance factors is formally assessed;
it is impossibie to determine if the apparent program effects are real

-
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or illusory Similar issues appear in«ethnographic work as yell
as though formal assessments of the role of chance are difficult to
undertake in such studies. Nevertheless, it ig impertant to ask whether .
the .reported findings rest on observed behavioral patterns that occured &
with sufficient frequency and stability to warrant the ¢oriclusions that
'they are not- “simply" the result of chance. No self—respecting *
. ethnographer would base an analysis of the role of parental inducements
" din impact of Sesamé Street, for example, on a single parent-child
interaction on.a particular morning. - -« Lo
. Three types of factors play a role in producing apparent (chance)
. effects that are not "real". The first ~sreflects sampling error and
occurs whenever éne is trying to make statements about some population
-of interest from observations gathered on a subset of that population
For example, one\~jght actually be $tudying a sample of students from-
the population attending a particular school, or a sample of teachers
- from the population of teachers in a particular school system, or even
a sample of schools frgm a population of schools within a city, tounty,
or stata. Yet, while. it is.typically more economical to work with samples,
the procéss of sampling necessarily. introduces the prospect that any
conclusions based on the sample may wel: differ from- conclusions _that
might hdve been reached had the full population been studied instead .
. Indeed, one could well imaginé obtaining different” results from dinerent
, ‘subsets of the population. f 4 .
' Nhile any subset that ‘s selected from a larger population for
study purposes may be called a sample, some such subsets may be worse
" than having no observations at all. The act of sampling must be accom-
plished according to rational selection procedures that guard against |,
the introduction of selection bias.& A class of such sampling. proceduqes
> that yield unbiased samples are called "probability samples", in which
every element in a population has a known chance of being selected
(Sudman, 1976; Kish, 1965). . Probability samples are.difficult to . .
execute and are often quite expensive, egpecially when dealing with popu-
lations that are difficult to locate .in space.’.Yet there are sucabclear

Y
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advantages to such samples as opposed to haphazard and potentially »
biased methods of selecting subjects, that probability samples are almost -
always to be preferred over less rational methods. |
Fortunately, when samples are drawn with probability procedures,
'disparities between a sample and a given population can only result from
the "luck of the draw," and.with the proper use of statistical inference,
 the likely impact of these chance forces can be taken into .account. Thus,
- one can place "confidence intervals" around estimates from probability
samples, or ask whether a sample estimate differs in a statistically
significant manner from some assumed population value.  In the case of
confidence intervals,, one can obtain a formal assessment of how much
"wiggle" there is 1likely to be fn’one’ ssample estimates.” In the case of
significance tests, one can reach a decision about whether a sample ™~
statistic (e.g., a mean reading score) differs from some assumed value
in the population. For example, if the mean reading score from a random .
e sample of‘%tudents differs from some national norm,,one can determine if
" “the disparities represent statistically significant differences.
A second kind of chance factor stems from the process by which

¥

For example it may turn out that the assignment process yields an
experimental group that on the average contains brighter students than
the control group. As suggested earlier, this may confound any genuine
treatment effects with;g prior differences between experimentals and |
controls, here the impact of some positive treatment such as self-paced
instruction will be -artifactually enhanced because the experimentals
were already performing better than the controls. _ .
" Much as in the case of random sampling, when the assignment is ;'
. undertaken with probability procedures, the role of chance factors can
be:taken into account. In particular, it {s possible to determine the ;
'_1ikelihood that outcome differences between experimentals and controls -
are statistically significant. If the disparities are statistically
significant, chancecithrough the assignment process) is eliminated as an
explariation, and the evaluator can then begin making substantive sénse

-




of the results.” If the process by which some units get the treatment
and .others do not is not a random process orie risks a "sample selection"
bias that cannot b¢ assessed with statistical inference. It is .also
- possible to place confidence intervals around estimates of the treatment .
effect(s) which are usually couched as differences between the means on-’
ohe or more outcome measures when the experimentals are compared to the
controls‘ Again an estimate of the "wiggle" 1is produced; in this case
the “wiggle"ﬁrefers to estimates of the experimental- ccntrol outcome
differences. : . .

A third ‘kind ‘of chance factor has nothing to do ‘with research design
'interventions undertaken by the researcher (i.e., random sampling or
random'assignment) Ratheec it surfaces even: if 2 given population of
‘interest is studied and no assignment process is undertaken.* In brief, .
.1f onegproceeds with the assumpti n-that Whatever the educational processes
at wor‘f there will be forées thdg have no zstemati impact on outcomes
of interest ' Typically, these’ are viewed as a large number of small,
~ random perturbationsfthat on the average cancel out. For example;
performance on a reading test may be affected by a child's.mood, the- )
“amount of sleep gotten on the previous night the qual ty"of the morning s
breakfast. a recent quarrel with a sibling, distractions in the: room
' where the test 1s taken anxiety about the test's consequences and the
11ke. Whilg these each introduce small amounts of variation in a child'
performance their aggregate impact is taken to be zero on the average.
(1. e.. thetr expected value is zero) ‘Yet since the aggregate impact 1is
only zero on the average. the performance of particular students on
particulgr days will be altered. Thus, there will be chance' variation in
performance thatﬁppeds to be taken into account ‘And as before one can--
apply tests of statistical inference or confidence intervals.~~0ne can

still ask, for. example, if some observed difference between experimentals ’

' .and ‘control is larger than might be expected from these chance factors_

‘and/or estimate the" "wiggle" in experimental-control disparities. .

_ It is- important<to stress the statistical conclusion validity
~speaks to the quality of inferential methods ﬁpplied and not to whether °
some result is statistically significant. Statistical conclusion ‘validity
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may oe high or,low independent of judgments about statistical signifieance'
(For a more thorough discu551on of these and other jssiues of statistical
'inference in evaluation fesearch see Berk & Brewei, 1978.)

In summary, evaluation’ research involvcs & number of questions
‘1inked to di fferent stages in a program s 1ife history. Appropriate
evaluation tools must be selected with such stages in mind and, in
.-.addition, against the four criteria-dusf‘diScussed In other words at
each stage -one or- more policy relevant questions may be raised Then,
evaluation procedures should be selected. with an eye to their relative
) strengths and weaknesses with respect ‘to: measurement quality, an
‘ability to_ weigh "alternative causal. explanations, the prospects for
generalizing, and their capabilities for assessing the role of chance.

- In the next few pages the general isbues just raised will be
addressed in more depth, - However, before proceeding, it is also
important to note that 1in, the "real world“ of evaluation research even .
when an ideal marriage is made between the evaluation questions being .

, posed and the- empirical techniques to be employed, practical constraints
o may intervene, . That 1is, questions-of cost, timeliness, political feas-
ibility and other difficulties “may prevent the ideal from’ being realized..
This in turn will. require the development of a "second best" evaluation .
package (or even third best), more attuned to what is possible in.
practice. On the other hand practich constraints do not in any way

- validate a dismissal of technical concerns; .if anything, technical

_concerns become even more salient~whan less desirable evaluation
) procedures are, employed ' ]

POLICY ISSUES AND CORRESPONDING EVALUATION-STRATEGIES

This section will. consider each of the major policy and program N
questions in turn and will identify the appropriate evaluation: research
strategies that are best fitted to provide answers to each of the policy
. questions.
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. I.. Policy Formatlon ahd P;ﬁgram Deslgn Issues

MWe first consider pol1cy,quest10ns that arise in the policy
format1on and program design stage. Pollcy changes presumably - ar1se out'
of d1ssat1sfact1on with existing policy, existing programs, or out

) of the realization that a problem exists for which a new: policy may
be an approprdate policy remedy. The 1nformat1on needed by policy
“makers “and adm1n1strators is that which would make the pollcy and
"accompany1ng programs relevant to ‘the problem as ident1f1ed and
eff1Cac10us in prov1d1ng at least relief from some of the’ problen's
burdens.' It 1s 1mportant to stress that def1ning'a "social problem" is’
ult1mately a political process whose outcomes are not s1mply an. assess- .
-ment- ‘of available 1nformat1on. Thus, while it would be hard to argue
_against prov1d1ng the. best poss1ble data on potentlal areas of need.
“there 1s no necessary correspondence between patterns in those data and
what eventually surfaces “as .a subJect of concern. (See for’ example,
Berk&Rossl. 1976 fora more thorough dlscuss1on )
‘ As 1nd1cated earl1er. we do not mean to lmply by the organization
‘of th1s sect1on that pol1cy makers always ask each of the. quest1ons ,
'ra1sed 1n the order shown. The qeest1ons are erranged from the more .
.general to the morg spec1f1c but that s an order we have 1mposed
'r'and is not 1ntendeg ta be a description of typ1cal sequences or even

- an descr1ptlon o? any sequence. Indeed. ofter enough for example,, .'
';research that uncovers the extent aod depth of a soclal problem mey

- spairk the need for policy change, rather than vlce versa, as may appear
 to be 1mplied 1n»th1s sect1on. B X

w_ ’ ‘4 ' w7

"uhere is the_ P;g‘:em gnd How Much? The_ Needs. Assessment,Quest1on .

‘ These are questfons that seek to understand the d1str1but1on and .
fextent of a giVen_problem. Thus, ftis one th1ng to recognize that
;some b“dren are learn1ng at'a ‘rate-that is too slow to al]pw them. to

: leave amentary schools suff1c1ently prepared for high school, and 1t
',,1s qulte anofher to know that th1s problem 1s more’ characteristfc of _»“
""poor ch1ldren and of mlnor1t1es and more frequently encountered in ’
“{nner clty schools. It does not take more than a ‘few- instanoes of
‘“slou learnlng to document that’a learn1ng problem ex1sts.. To provide -
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. sufficient information about the numbers of childy en who are in that
v deprived condition and to identify specific schoo! systems with heavy
: concentrations of such children is quite-another task.. Similar questions
arise with respect to other conditions that constitute the recognized o
social problems of our times. ,g,, the distribution of quality medical.
' care. adequate housing, and so on. ; _ _ :
’ There are numerous examples of needs:asséssments that might be
cited. Indeed, the monthly measurement of the labor force is perhaps
the most extensive effort at needs assessmeant, providing a monthly . . - _
estimate of unemployment .and its distribution structurally and areally.
- The Office of Economic Opportunities l968 Survey of Economic Oppoctunity
 was designed to provide a finer grained assessment of the extent* and
distribution of poverty in urban areas than wasaavailable through the . m
decennial Census. The. Coleman et al. (1967) report of educational .
-,opportunity was mandated By Congress to provide an assessment of how
educational services and facilities were distributed among the poor. ‘
The, number of local needs assessments covering single municipalities,
. towns or. counties done every year must now mount to the thousands. ‘The .
Community Mental Health legislation calls for such researches to be
_undertaken perfodically. Social impact statements to be. prepared in
advance of large scale alterations in ‘the environment often call for
estimates of the numbers of persons oF households to be affected or
to be served. The quality of such local asseSsments varies ‘widely and )
-, is most 1ikely on the average~quite poor. The problem in attaining
high quality needs assessments lies 1in the fact that the measurement
°oﬂ social problems of the more subtle variety. (e. Qs mental health)
- is. quite difficult and the surveying methods that need. to. be employed
are often beyond the reach of the talents and funds available, o ," ‘
It should be noted that the research ‘effort involved in providing -
*answers to the needs _assessment question can be-as inexpensive as’ copying
" relevant information‘?rom printed volumes of the U.S. Census to several
’ years effort involving the design, fielding ‘and analysis of a large
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" scale sample survey. ~Moreover needs assessments do notfhave to be
undertsken solely with quantitative techniques. Ethnographic research
may also be instructive, especially in getting detailed knoWledge of
the specific nature of the needs in question. For example; the develop--
ment of vocational training programs in secondary schools should respond
to an-understanding of precisely'what-sortsvof job related skills are
lecking in some target population Perkaps the real need has more to
do with ‘how one finds a job commensurate with.one's abilities than

‘with an overall lack of skills per se (Liebow, 1964). On the other _
hand; when the time comes to assess the extent of the problem, there

"is ho substitute for formal quantitative ‘procedures. Stated a "bit

~ crudely, ethnographic procedures are likely to .be especially effective

in determining the nature -0of the need. Quant tative procedures are,

however, éssential when thg extent of the need is considered S ‘“

" Mhile needs assessment research. is ordinarily*hndertaken for’ ' '
the. primary mission of developing°accurate estimateSgof the- amounts

and. distribution of a given problem, and hence is intended to be ' ,///
' descriptive, ‘often enough such- research also can yield some- understanding,

of the processes inVolved 1in the generation of . the problem in. question
For: example a search for information on how many high school students
"jstudy a:non-English language may bring-to 11ght the-fact that many
schools do not offerisuch courses and hence that part of ‘the problem
is that universally available opportunities to learn foreign languages |
i may not eXist Or, the fact that many primary sﬂhool children of low :

}’ socioeconomic ckgrounds appear -to be tired’ ‘and 1istless in’ class may

- be associated‘w ra finding that few such children ate anything at all t -

" for braakfast*before coming to school A program that provided in-

" school breakfast feeding of -poor- children may. be suggested by ‘the »
findings of this needs assessment AT = e
N Particularly important for uncovering process infonmation of .

_,this sort. are carefully and sensitively conducted ethnographic studfes.

- Thus ethnographic studies of disciplinary problems within high schools
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may be able to point out promising leads as to why some schools.have
" *fewer disciplinary problems than others 1p addition-to providing some
" dAndication of how widespread are problems associated with discipline,
~ The findings on why schools differ might serve to suggest useful ways
in which new programs could be designed that would help to bring all oA
schools into Tine with those that are currently better at handling_
discipline issues.

Can. We Do Anything?About a Problem? Policy Oriented General Research‘
Knowing a lot about the distribution and extent of a problem
does not by itself lead automatically to programs that: can help to
_ameliorate that _problem, - In order to design programs we have to call
- upon two sorts of knowlédge first of all, basic social science under-
“standing of a problem helps to point out the. leverage points that may
. be used to.changé the distribution and extent of a problem. Secondly,
. "We need to know something about the institutional arrangements that
. are implicated 4n a problem so that workable policies and programs
can be designed. For example .our basic understanding of how- students
. learn might suggest that lengthening the school day would be an. effec-
 tive way of increaSing the rate of learning of certain skilis. However,
. in constructing a program, we, would have to, take into account the fact -
.that ‘the lengthening of the. school day is a matter that would ¢éncern
-‘teachers ‘and their organizations as . well as factobrs involving the
JCagacity of schools to do so, other persons involved including parents
7 .and school infra-structur personnel, etc. T :
. Another example “may ;elp to illustrate how complex are the problems
t'that arise in the design of appropriate programs. To know that there
" -exist learning disabilities among: school children by itself does not
'suggest-what would be an appropriate policy response. To construct a.
policy responsé that has a chance to. ameliorate educational problems
typically means that there are some - va]id theories about how such .
~problems arise and/or how such problems could be reduced ‘To_pursue the
~_learning disabilities question further. an appropriate set of knowledge '
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useful to policy formation would be theories ‘that 11nk learning disabil-
ittes to school experiences Note that it is ‘not crucial that learning
'disabilities he created by school experiences but ohly that school
experiences influence to some appreciable degree the development of
learning disabilities ‘There is Tittle that policy can do (at least
in the- short run) about those "causes" of learning disabilities which
have their roots in factors that are traditionally thought to be outside
the sphere of policy relevance. Hence, knowledge about the role of -
family relationships in learning disabilities is not policy relevant-
(at present) because it concerrs causes- with which the policy sphere
has traditionally not concerned itself In contrast. ‘research and
knowledge dealing with the effects of schools teachers, educational .
facilities and the 1ike are currently policy relevant because social
policy has been directed towards changing schools, the supplyzof educa-
tional facilities the quality of teachers and similar issues
~ This conception of policy relevant research is one that cau5es
‘ ,considerable misunderstanding concerning the relationships between
"basit ahd applied .social research “A policy oriented researoh is one that
tries to model “haw policy»changes can affect the- phenomenon 1n question .
Knowledge about the phenomenon ﬁ!g se--the province ‘of basic disciplinary
concerns--may: be important to understand how policy might be. changed
to alter the course of the social” problem’ in question, but such basic
‘research often does not. For example, laboratory studies of learning
-‘processes ornof the development of aggression in persons may not be
at all useful to educational policy makers or to criminal Justice '
officials. Perhaps the clearest way to put the di fference is that -
policy’ oriented and basic research are not contradictory or. in conflict .
with each- other but that in addition to understanding processes, policy
‘oriented research must also be concerned with the connections between |
‘the phenomenon and how policies and programs may\affect the phenomenon
in question . g : - : T
In addition, to construct a program that is Tikely to’ be adopted
by an organfzation we need to. have intimate knowledge of what motivates
'.such systems to ohange and adopt new procedures Like other large’scale
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organizations, schools, factories, social agencies and the 1ike are
resistant to change. especially when ‘the changes do not involve corres-"
ponding changes in reward systems. For example, an educational program
that is likely to work is one that provides positive incentives for >
school systems and individual teachers to support and adopt the changes
in learning practices embodied 1in the program,
Inadequate attention_to _the organizational contexts of programs. . .. . ‘
is one of the more frequent sources of program implementation failure.
. Mandating that a particular program be delivered by an:agency that is -
insufficiently motivated to do so, is- poorly prepared to do so, and
‘has personnel that do not have the skills to do so is a sure recipe
for degraded and weakened interventions. Indeed sometimes no programs
at all are delivered under suqh.circumstances (Rossi 1978).
Answers to the question "Can wevdo anything about the problem?"
can come from a’ variety_of sources. Existing basic research, efforts
(whatever the method) atmed %t~understanding general educational processes
‘are. one source, although mastering thi§ diverse techn;.al literature
‘{s often difficult. Commissioned review papers may be. an easy way
to bring together .in a pre~digested form the set of relevant existing
basic research findings. . ‘ - a .
It should be notéd that basic research 1s often,not useful to . ’
. policy needs because policy relevant concerns have not been directly
addressed in the research. ‘For example, studies of dhildren who. are
_ disciplinary problems in school may stress understahding the links )
between the family situations of the children and their behavior. But, _
for policy and programmatic purposes, it ‘would .be' considerably more
useful if the researchers had spent their time studying how disciplinary
Systems within schools affect the. rates at which disciplinary problems ,
appeared within schools. Policy mytable: variables (those that ‘can be .
changed by policy) often tend to be slighted #n basic research since S
“policy is ordinarily only a small contributor to the total causal system -
that gives rise-to a problem. - : : )
General research consciously linked to the role that schools and’
~ the educational system generally play in learning and other behavior




may be the best answer to policy needs. Such research would pay special
attention to policy mutable conditions of indfvidual behavior. Policy
relevant general research may take a variety of forms, ranging all the
way from systematic observational studies of school children to care-
fully controlled randomized experiments that systematically vary the
policy reIevant experiences 0 ldren. - Without slighting basic
research support. it shoufi’b:>::1hasized that fostering such policy
relevant ‘general research needs special grant and contract research

. programs with review personnel that are familiar with what -is policy
Velevant It should be noted further that policy relevant general
research should be ,accomplished.with greater care and with more careful
attention to problems of internal, external and construct validity

- precisely because of the importance that such research may have in the
formation of policy and the design of programs

Will Some Particular Program work? . - 2 .
* When some’ partiéular program has been identified that appears to
be sensible according to current basic knowledge in the field then
the next step is to see whether it is effective enough to be worth
developing‘into a program, It is at this point that we recommend the
use of randomized controlled experiments in which the candidate prqgrams _
are tested Such research {s extremely powerful in detecting program N
feffects, because randomly allocating persons (or other units, e.g.,
classesL to an experimental group (to which the tesﬁpd program is”
adminfstered) or to a control group (from whom the program is withheld)
_assures that allighe factors that ordinarily affect the educational
process in question are on the average distributed identically amdng
those who receive the program compared to those who do not. Therefore,
,randomization on the average eliminates causal processes that may be
confounded with the educational intervention and hence enormously
enhances internal validity That is, the problem of spurious ipterpre~
tations can be quite effectively addressed o
- We advocate the use of randomized experiments -at this stage in"the""
development of a program both 'betause’ they are powerful, in the sense
— L — - :
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. used above, and also because a potentially uéeful.program ought to
have the best chance of Qorking when administered in a program that  -.
s run by dedicated researchers. . However, this commitment in no way
undermines the complementary potential of ethnograﬁhic SQudies..puftic-
~ularly to document why a particular intervention succeeds or fails.
Developmental experiments should be conducted o}dinérilx‘oﬁ a
relatively modest scale and are most useful to policy needs when they
test a set of alternative programs that are intended to ‘achieve the
same effects. "Thus, 1t wolld be more useful for an experiment to:tes;
several ways of -ameliorating iearning disabilities since the end }esu1t>
would be to prgyide 1nfbrmptidn'on several possibly equally attractive
(gpriori) methods of ameliorating that condition. . %
' : ThereAafé many.-good examples of the fipTd testing through randomized
experiments of promfsing ﬁrogréms. The five income maintenance experi-
ments were devised to test under varying conditions the impact of ‘
‘negative iiicome tax plans as substitutes fof-existing?weifarefprogram§
(Kershaw--& Fair, 1976} Rossi & Lyall, 1976). The Department of .
Labor‘tested'themextension Bfnynemployment benefit coverage to prisoners
released from state, prisons in a small randomized experiment conducted
in Baltimore (Lenihan, 1976) . -*Random zed experiments have also been
used to test out national health dnsurance plans and direcﬁ‘cash sUbsidie%
for housing to poor families. At issug in most of the randbmi;eq_ experi- .
. ments were whether the proboSed'programs would produce the effetts . '
intended and whether!undesirable~sfde~effects could be kept at a minimum.,_
‘ Thus the Department of Labor LIFE experiment (Lenihan, 1976) was desiigned
‘to see whether'released felons wbqldfbg aided to adjust to civilian K
11fe thfbugh increased,employment and IOWered_arfest rates.

Can_Agencies Deliver ah Effective Program? cField'TéLtiqg;ghe Program

. Once-an effective tfeatmeﬁf’ﬁas been 1sqiated,~the next‘questiop
that can be raised s whether a program 1ncorp6rat1ng’the,treatment‘
can be aninfstered through governmegigagéncies. Implemehtq}fon of '
programs is always somgwhaf an open_question, Agehc1e§ are no different
. from other organizations in rssfstinq Chaﬁges fhat are unfam{liar and
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perhaps threatening. Interventions that work well with dedicated researchers
administering‘them often fail when Teft to less skillful and less dedicated
persons,’ as one might find in'federal, state or local agencies. Hence,

it is necessary to test whether agencies can deliver interventions at

the proper dosage levels and without significant distortions. Randomized
controlled experiments. as described above, are again an extremely-

“powerful ‘tool and appropriately designed randomized experiments should
compare several modes of delivery to be tested.

Such field testing has -been undertaken in a Systematic way in a
number of human services areas. For example the Department of Housing
3and Urban Developmen* commissioned ten cities to carry out- demonstrations '

.of housing allowance programs in order to test how best to administer
such programs, leaving it to each cify housing agency to set- up its
housing allowance»program ‘within the broad 1imits of specified payment .
levels aad rules for client eligih ity. Following up on_the LIFE, -

. experiment noted above, the TARP iments funded by the Department of
Labar provide another example “Twe s - tes wWere chosen to run a program ‘
which provided eligibility for unemployment benefits to’ persons released

" from those- states’ prisons. Each state ran the program as a randomized"
experiment with. payments provided through the Employment Security Agency -
of each state (Rossi Berk, & Lenihan, l980) .

A special’ role at this stage can be played by - process research
activities which employ specially sensitive and observant researchers
in close contact with the field testing sites. Observations collected \
by such researchers may be extremely useful in understanding the l

. specific concrete processes that éither impede or facilitate ‘the working

- of the program.. Again ethnographic accounts can be extremely instructive
in. addressing the "whys " ’ :

\

- II. Accountability Evaluation

~ Once a progranm has been enacted and is fun;tionihg. one of the
main questions- thit is asked concerns whether or not the program - is.
“in place appropriately . Here the issues are not so much -whether the :
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program is achieving its intended effects, but whether the program

is simply running in ways that .are appropriate and whetherproblems -
have arisen in the field to which answers need to be given. Programs
often have to be fine-tunéd in the first few-years or so of operation

Is the Program Reaching the- Appropriate Schools and Children?

Achieving appropriate coverage of beneficiaries is offen problem- ~

atic.  Sometimes a program may simply be designed inadvertently s0
-as. to be unable to reach and serve significant portions of the total
iintended beneficiary Ppopulation. For example, a- program ‘designed to
provide .food subsidies to children who spend their days in cbild care
‘ facilities ‘may Fail to reach a large proportion of such’ children if
regulations exclude child cafe facilities that are serving fewer than.
'five children. A very large proportion of ‘children who are. cared for
during the day outside their own households are cared for. by women
who ‘take in a few children 1into their homes (Abt Associates, l979)

' Experience with social programs over the past two decades has
shown that there are few, if any, programs that achieve full coverage
or--near full coverage of intended beneficiaries especially where
coverage depends on positive actions on the part of beneficiaries Thus
_not all persons who are eligible for Social Security payments actually

apply for them,. estimates range ‘up to 15% of»aly eligible beneficiaries

Still others may not be reached because facilities for delivering the
" serwices*involved are not accessible to them. And so on.” -~ -
Although a thorough needs assessment of child care problems, would
have brought to light the fact that so large a proportion of child
care was. furpished by smald scaie vendors, and hence should have been
taken into account in drawing up administrative regulations ‘such
might not have been . the case. ‘In addition, atterns of the problem
. might change over time, sométimes in responSe o the existence.of 4
program. Hence there is some need to review fr | time to time how jmany
of the intended beneficiaries are being covered by a _program.
' There is also another side to the coveqege,problem Programs may
.cover and extend benefits to persons or organizations that were not
»intended to be served Such unwanted coverage may De impossible to

-

-

21

-



L 4

N avoid because of the ways in which the program is delivered. For
example, while Sesame Street was designed primarily to reach disadvan-
’ taged childrenJ it also turned out to be attractive .to advantaged
___children and many adults. There is no way that one can keep people from
viening a television program once broadcast'(nor:is it entirely-
desirable to do so in this case) and hence -a successful TV program
designed to reach some children may reach them but also many others
(Cook, et al.; , 1975). A . .

While the unwanted viewers of Sesame Street are reached at no -
"adthional costs, there are times when the "unwanted” coverage may turn
out to severely drain program resources. ior example, while Congress
may have desired to provide educational experiences to returning veterarns

_through the GI Bill and its successors, it was not clear whether Congress -
had in mind the subsidization of the many new. proprietary educational
enterprises. that came ‘into being- primariiy to supply "vocational"

‘T;education to eiigible veterans. Or, in the case of the bilingual
education program, many primarily English speaking children were found
to be program beneficiaries
' Studies designed to measure coverage are simiiar in-principle te

those discussed under "Needs Assessment": studies earlier: In addition.
overcpverage may be studied as a probiem_through program administrative
records. Undercoverage, however, often involves in many cases

) commissioning special surveys. ‘

. v

Are Appropriate Benefits Beinggpelivered? Prggram Integrit search
When program seirvices depend heavily on the ability of many agencies

to recruit and train appropriate personnel or to retra1n existing personnel
or to undertake significant changes in standard operating procedures, it
is sometimes problematic whether,a program will always manage to deiiver

- to beneficiaries what had been intended. For many reasons the issue of
program integrity often becomes a critical. one that may requine additional ’
fine-tuning of basic 1egis1ation 6r of administrative regulations. -
i Several examples may highlight the importance_of‘this 1ssue of
educational programs. While funds may be provided for school systems

+ to upgrade their audio-visual equipment, and.schoois may_purchase them,

~
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it is often the case that such equipment goes unused either because
there aré no persons trained.to use the equipment or because audio-
visual materials are not available” "(Rossi & Biddle, 1966). Or a
- new curriculum may be designed and made available to schools, but few
schools are able to use the curriculum because teachers. find the curric-
ulum too difficult to use. : A ‘ L
In other cases, the right services are being delivered but at a
¥ level that is too low to make a significant impact on beneficiaries.
’“Thus a supplementary reading instruction program that means an additidnal
forty minutes per week of reading instruction may not be. delivered at
;sufficient strength and quantity to ‘make any difference in reading
'progress T : ~
Evaluation resea?ch designed to measure what is. being delivered
may*be designed easily or may involve measurement problem: *f consider-
- able. comptexity.. Thus it may be - ‘very easy to learn from schools how
many hours per week their audio-visual equipment is- ‘used, - but very
”difficult to learn what is precisely going on inside’a classroom when
teachers attempt to use -a new- teaching method where the program implies
changes in teaching methods olassroom organization or qQther services
that are highly .dependent on persons for delivery. Measurement that
would require direct observation of classroom activity may turn out to
be very expensive to implement on a large scale. h
Often for purposes of fine~tuning a program. it may not be )
;necessary to proceed on a mass scale in doing research, Thus, it may not
~matter whether a particular problem in implementing a program occurs
frequently or infrequently, since if it occurs at all it is not desirable. -
Hence for program fine~tuning small scale qualitatjve opservational studies
may be most fruitful, c : .,
Programs that depend hedvily on personnel for délivery and/or )
which invotve complicated programs and/or which call for indiviaualized
»treatments for beneficiaries are especfally good candidates fbr careful
and sensitive fine-tuning research Each of the characteristics enumerated
JIn the-previous sentence are ‘ones that’ facilitate difficulties 1in '
appropriate implementation. In effect, this statement means that

’
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personalized human services that are complicated are problematic in ,
motivating personnel to deliver the services appropriately and skillfully:

Are Program Funds Bei;gﬁUsed Appropriately? Fiscal Accountability -

" The accounting profession has been in operation considerably
longer than has program evaluation. Hence procedures for determining
whether or not program funds have been used responsibly .and as intended
are well established and hence are ﬂgt problematic. - However, it should
be borne in mind that fiscal accountability measurements cannot
substitute for the studies mentioned above. The fact that funds appear

f“to be used as intended in an accounting sense may not mean that program
'services are being delivered as intended, in the sense discussed above.

The conventional accounting categories used in a fiscal audit are r'
ordinarily sufficient to detect say fraudulent expenditure patterns,
but may be insufficiently sensitive-to detect whether services are ‘
being delivered in the requisite level of substantive integrity

It is also important to keep in mind that the definition of costs -

" ‘under accounting principles differs from the definition of costs’ used o
> by economists. For-accountants, a cost reflects conventional baokkeeping \\\\
;entries such’ as out-of-pocket expenses, historical costs (i.e., what
the purchase price of some item was), depreciation and the like. Basically.
accountants focus on the value of current stocks of capital goods and

inventories of products coupled with "cash flow" concerns. ‘When the
question is whether program funds are being ‘appropriately spent: the
accountant's definitionAwill suffice. However, economists stress
-opportunity costs defined ¥n terms of what is given up when resources
are allocated to particular purposes. More specifically, opportunity
acosts reflect the next best use to which the resources could be put_ _

" For example, the opportunity cost of raising teachers‘ salaries by 10% |
may be the necessity of foregoing the purcﬁase of a new'set -of textbooks.
‘While opportunity costs may not be especially important from a cost-
accounting point of view, opportunity costs become critical when costQ
effectiveness or benefit-coSt analyses of programs are undertaken. We
will have more to say about these issues later ‘ ' ) | '
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- I1I. -Procram Assessment Evaluation

The evaluation-tasks discussed under accountability studies are,
: directed mainly to questions dealing with how well a program is running.
"Whether or not 'a program s effective is a different issue, to which
‘answers are not easily provided, Essentially. the question asks whether
or not a program achieves its goals over and above what would be expected:
about the program ' : o
Many'evaluators consider that the effectivéness question is
quintessentially evaluation. Indeed. there:is some Justification for
that position since effectiveness assessment is certainly more difficult’
to accomplish. pequiring higher levels of skills and ingenuity than
any of the previously discussed evaluation activities., However, there
is not Justification for interpreting every evaluation task as calling
for effectiveness assessments, as apparently some evaluators have done
"-1n the past, atded in their misinterpretation by imprecise requests
for' ‘help from policy makers and administratprs

'_Can Effectiveness .of a Prggram be Estimated? The Evaluability Question
' A program that has gone through the stages described earlier in
" this chapter should-provide few obstacles to evaluation.for effective~
‘ness in accomplishing -its goals, But there are many ‘human services
. programs that present prob ems for effectiveness -studies because one
r more of several criteria for evaluation are absent Perhaps the -
most important criterion, one which is frequently‘absent 'is the
. R f well formulated goals or objectives for the program :For
'_exampl\, a program that is designed to raise the. level of learning
among certain groups of school children through the provision of per
_capita payments to schools for the. purpose is not evaluable for its .
effectiveness without considerable further specification of goals.
ﬁ Raising the level of learning as. a’ goal has to be specifjed further to
indicate what is meant by "1evels" and the kinds of learning achieve-
ments that are deemed relevant. o
" A second ‘criteria is that the program in quéstion be well speFified

Thus a: program that is designed to make social work agencies be more .
v N . . .
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effective by encouraging'innoyations is also not evaluable as far as '
effectiveness is concerned. First, the goals are not very well specified
but neither are the means for reaching goals. Innovation as a means
of reaching a goal is not a method. but a way of proceeding. Anything
new is an innovation and hence such a program may be encouraging the
temporary adoption’ of a wide variety of specific techniques and, is

- likely to vary widely from sife ‘to site.

Finally, a program is evaluable from an effectiveness point of
view only if it is possible to estimate in some way‘what is the expected
state of beneficiaries in the absence of the program. As we will
".discuss below, the critical hurdle in effectiveness studies is to develop“
comparisons between beneficiaries that experiencea;nogram with those
who have not had such experiences. Hence a program that is universal
in its coverage and that has been going on for some period of time cannot
be evaluated for effectiveness. For example, we cannot evaluate the
effectiveness of the public ‘school systems in the United States, because
it is not. possible to make observations on Americans cities, towns, '
counties and states that do not (or recently have not had) public school
systems. . ' - T ‘ . |

Fihally effectiveness evaluations are the most difficult evaluation
’ tasks undertaken by evaluators requiring the most highly trained
personnel for their undertaking, and considerable sums of money, for data
collection and analysis. Few evaluation units have, the expertise and
ekperience to. design and/or oarry out effectiveness evaluations.
Especially rare are such capabilities on the state and local” levels.

This discussion of effectiveness ‘evaluabi1lity is raised here
because we believe that often evaluators are’ asked to undertake tasks
that are impossible or close to impossible. Thus it is.not sensible
for policy makers or program managers_to .call for effectiveneSS
evaluation to_ be undertaken by a¥$-state and local evaluation units, at’
least at this stage in ‘the development of state and local capabilities.
Nbr does it make much sense to: undertake large scale evaluations of
programs that have no’ nation-wide ‘uni form goals but are locally defined
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ﬂence the evaluation of Title I or of Head Start and similar programs
should not be undertaken or, called for lightly, if at all,

Techniques have.been develQped (Wholey, l977) to determine whether
or not a program is evaluable in the senses discussed above. Congress
and other decision makers may want to.commission such studies as a '
‘first step rather than to assume that all programs can be eValuated
. Finally, it may be worth mentioning in passing that questions of
" ‘evaluability have in the past been used to Justify "goal- free" evaluation

_methods (e.g., Scriven, l972 Deutscher, 1977). The goal-free advocates
“have contended that since many of a program's aims .evolve over time,

_ the "hypothetico-deductive" approach to impact assessment (Heilman l980)
1s at best incomplete and at worst misleadinge In our view,. {mpact
assessment necessarily eguire some set of'program goals although
whether they are statéd in advance and/or evolve over time does have
important implications for one's research procedures In particular,
-evolving goals require -far more flexible research designs (and researchers).
. In other words, -there cannot be such a thing as'a goal -free" impac
assessment At the same time we have stressed above that there are

other important dimensions to the evaluation enterprise in which goals

are far less central Fbr example, a sensitive monitoring of program
'activities can proceed productively without any consideration of ultimate "
goals Thus, goal free évaluation approaches can be - extremely useful as .
,long as the questions they ¢an address are clearly understood.

-Did the Program: Nork? The Effectiveness Question .

As.discussed above any assessment of whether or not a program _
”worked” necessarily assumes that it 1s known what ‘the program was BK
supposed to. accomplish “For a variety of: reasons, enabling legislation.
establishing programs may appear ‘to set relatively vague goals or’
objectives for thé'program and. 1t s _necessary.during the ”design phase”-
(as discussed above) to. develop specific goals. Goals fbr such general
programs may be developed by program administrators through consideration
:of social science ‘theory? past research and/or studie?&of the problem
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that the.program is supposed to ameliorate. Thus Title I was designed

" to enrich the educaticnal experiences of disadvantaged children through
providing special funds to state and 1bcal school systems that have
3 elatively large proportions of disadvantaged children on their rolls.
However. in order to ‘accomplish this general (and too general) objective,
it was necessary. in local school systems to develop specific programs
with ‘the{r own goals. Thus some goals or sets of objectives may be .
developed as a program goes "along (Chen & Rossi, 1980).

However goals may be: eStablished the- important point 1s-that
it is not possible to determine whether a program worked without '
developing a limited and specific set of criteria for establishing the
condition of “having worked." For example, it would not have been
possible to develop an assessment of whether Sesame Street "worked"

* .without .having decided taat its goals were to foster reading and number
handting skilTs. Nhether these goals existed before the program was '
designed or whether they emerged after the program was in operation is
less important for our purposes "than the fact ‘that such goals existed

Programs rarel succeed or fafl in- absolute terms. Success or
failure is always relative to some._ benchmark Hence an answer o "Did

“the program work?" requires a consideration of “compared to what?"

The* development of appropriate comparisons c’n proceed along at
least three dimensions oomparisons across different subjects, comparisons
across different settings -and comparisons across different times. In
the first instance, one might compare the performance of two sets of"

. students in a given sjass in a givén classroom period. In the second

'-instance one might compare the performance of the same set of studentsﬁ

" in two different classroom settings (necessarily at two different points
in time) In the third instance, One’ might compare the Same- students
in the same classroom but at different” points in time, ‘

- As Figure 1.1 indicates it is also possible to mix ‘and match these.

'_three fundamental dimensions to develop a wide- variety of comparison .

) groups- For example, comparison group 2. (Cz)* varies both the subjects

‘He have used the term “comparison group" ‘as .a general ‘term to be
distinguished from ‘the term “"control group." Control groups are
] comparison groups that have been constructed by Jrandom assignment




'F1gure 1.1

A TYPOLOGY. FOR COMPARISON' GROUPS ’ ﬂ y
Same Subjects Different” Subjects
[ Different | . ~|  Different
_ Same Setting | Setting _ |Same Setting. Setting |- .
Same . - ” 3 a | C. | \
Time R _ ¢ _ CZ -
Different . ] o
Time . b o &G % | G
- . ‘

-

"These two boxes, while 1qgicallx‘b6§$1ble,.lead tofcgmpaﬁison group§ ‘
which make no sense substantively <in this context. =~ . -
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-and the setting although the time is the same, Or, comparison group 6

(cﬁ) varies subjects, the setting and the time. However, with each

added dimension by which one or“more comparison groups differ from the
experimental group, the number of threats to internal validity necessarily

‘.increases. For example, the use of comparison group 4 (different setting
and different time period) requires that assessment of program impact
simultaneously take into account possible confounding factors assoctated
with slich things as differences in studant background and motivation and
sych things as the “reactive" potential of different classroom environ-

~ments. This in turn requires either an extensive data collection effort

to obtain measures on these confounding factors coupled with the applica-
tion of appropriate statistical adjustments (e.g., multiple regression
analysis), or the use of randomization and thus, true control groups.

- Randomization, of course, will on the average eliminate confounding - .
influences in the analysis of impact On‘grounds of analytic simpldcity
alone, it is easy to see why SO0 many expositions of impact assessment
strongly favor research designs based on random assignment. In addition,
it cannot be: overemphasized that. appropriate statistical adJustments
(in the absence of,randomization) through multivariate statistical .
techniques require. a number of assumptions that are almost impossible
to fully meet in practice.* For example. it is essential that measures
of all confounding influences be included in a fbrmal model of the

' program s impact, that their mathematical relationship to the outcome
be properly specified (e.g., a 1inear additive form versus. a multipli-

- cative form), and that the confounding influences. be measured Wwithout T
error! Should any of these requirements be violated, one risks serious

" bias in any estimates of program impact. -

At ‘the same time, however, random assignment is q;:en impractical
or even impossible. - And ‘even when  random assignment is feasible, its
‘advantages rest on_randomly assigning a relatively _arg_ number of
..subjects. To randomly assign only two schools to the experimental group '

A

*There are some resear‘h .designs which while not baseéd on random assign-

. ment, do readily allow for unbiased estimates of treatment effects -

’ through multivariate statistital adJustments See, for example, Barnow,
Cain and Goldberger (1980) R
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and only two schools to the control group, for example, will not allow
on _the average equivalences between experimentals and controls to
materialize, Consequently. one is often fbrced to’ attempt statistical
' addustments for initial differences between experimentel and comperison
subjects. | :
- The use of multiveriate stetisticel adJustments raises ashost of
questions that' cannot be addressed in detail here. Suffice to say
that despite the views of some that anything that cin go wrong, will
go wrong, extensive'practical experience suggests a more optimistic:
conclusion. Quite often, useful and reasonebly accurate estimates of i
“program effects can be obtained despite modest violetions of the required
stati{stical assumptions, Moreover, evailable statistical technology A
;is evolving rapidly and many earlier problems now.have feasible solutions.
at least in principle. (For a review of some recent statistical develop~
ments in the context of criminal Justice eveluation. see Berk, 1980.)
“ To consider the ‘usefulness of assessments not .resting on random
,assignment, consider a recent evaluation (Robertson. 1980) of the
effectiveness of driver education progrems in reducing accidents among
16 to 18 year olds. The evajuator took advantage of the fact .that the -
Connecticuit legisTature decided not to subsidize such pﬂograms“hithin
Tocal school systems.: In response to this' move, some school districts
dropped driver education out of their high school curriculum and some '
retained 1t. Two sets: of comparisons were)possible accident rates
for pérsons of the appropriate age range in the districts that dropped
the program were computed: before and after the. progrem was, dropged and.
accident rates for the same age groups in the districts that retained
driver education ‘compared to the accident rates An districts that droppéd
the driver educationﬁprogram. It was found ‘that the accident rates ' ’ .
n significantly J;opped in those districts that dropped the program, a
finding ‘that led to the interpretation that the program increased o
accidents because young people were led to obtain licenses earlier
ﬂthan otherwise. . ; o : :
- It 1s sometimes possible to eitber enhance or partially bypass
-comparison group problems by resor ing to Come set of external criteria

\
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as a baseline., For examplae, it 1s common in studies of desegregation

or affirmative action programs to apply various measures of equity as
a "comparison group" (Baldus & Cole, 1977). Thus, an assessment of
" whether schools in black neighborhoods are being funded at comparable
levels to schools in white naighborhoods, might apply‘the criteirion.
that disparities in excess of plus or minus 5% in per pypil expenditures
- indicate inequity and hence failure (Berk & Hartman, 1972), However,
the use of such external baselines by themselves stiil leave open the
question of causal inference. It may be difficult to determine if the
program or some other set of factors produced the observed relationship
between outcomes of tnterest and the external metric. .
It 1s also important to understand that distinguishing between
success and failure is not a clearcut decision since there are usually.
degreas of success or degrees of failure. 'While decision. makers mey
have to make binary decisions Wwhether, for example,. to fund or not to
fund, the evidence provided on effectiveness usually consists of state-
ments of degree which then have to be translated into binary térms by
~‘the decision makers: Thus it may turn’'out that a program that Succeeds
in raising the average level of reading by half a year more than one

- would- ordinariiy expect to be reading gains, such a program may be less

'successfui than one ‘which has effectiveness estimates of a full year.

This quantitative difference has to be translated into a ‘qualitative

difference when the decision to fund one rather than.the other program

_comes into question, - . '

.In short, the construction of effectiveness evaluation studies is

a task. that requires -a considerable amount of skiil Hence such

effectiveness studies should be called for when there is sufficient

. reason to. believe .that the circumstances warrant such studies as ‘
fmentioned earlier in: this chapter,‘and on whether or not capability is

-availabie in the unit responsibie for the study.

;o
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Was the Program Worth It? The

Given a program of proven effectiveness. the next question one
might reasonably raise 1s whether the opportunity costs of the programs
“are ‘Justified by the gains achieved.* Or the same question might be
more narrowly raised in a comparative framework, is Program A more -
"efficient" than Program B, as alternative ways of achieving some
particular goal?
The main problem in‘answering such quastions centers around
establishing a yardstick for such' an assessment. For example, would.
“1t be usefil to think in terms of dollars spent for units ‘of achieveJ
ment gained, in terms of students covered, or in tarms of ‘classes or
schools that corfe under the program,
The simplest way of answering efficiency 1ssues 1s to caldulate
cost effectiveness measuras, dollars spent per unit of output. Thus
in the case of the Sesame Street program. several cost effectiveness i
measures were computed- : : : , .
- ==Dollars spent per child hour of viewing, ' o :
--Dollars spent per additional letter of the alphabet: learned.
Note that theg_‘cond measure implies knowing the effectiyeness of the
program, as established by an effectiveness evaluation, , -
The most complicated ‘mode of answering the efficiency question is / .
to conduct a full- fledged cost benefit analysis in which a1l the costs &\_'
and benefits are computed Relatively few full- fledged cost-benefit
analyses have been made of social prograns because it is difficult.
’?d put all the costs and all the benefits into the same yardstick terms.
g AN principle, it is possible to convert into'dollars all the.costs and ... ==
-benefits of a program. In practice it is rarely possible to do so
without some disagreement on the valuation placed say on learning an
“additional letter of “the alphabet . S .
An additional problem with full- fledged benefit-cost analyses is -
: that they must consider the long run consequences not only of the
program. but- the long run consequences of the next best alternative

To——a

*Recalt. that opportunity costs address the fore one benefits of the
next best use of “the resources . in question (Tﬁompson .1980; 65-74)
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Evaluation in Evolution

foregone, This Immediately raises the question of "discounting:"™ the
fact that resources invested today in some social program may produce
consequences ovar a large number of succeeding years that have to be
compared to the consequences from the next best alternative over a large
number of succeeding years. For'exompli\'a voqotional program in inner
city high schools needs to address (nmono other things) the long run
impact of students' earnings over thelr lifetimes. This in turn requires
that the costs and benefits of tha program and the next best altornat1va
be phrased in terms of today's dollarvs, Without, going into the arcane
art of discounting, the problem is to figure out what a reasonable rate
of return over the long run for current program investments and competing
alternatives might ba. And, one can obtain widely varying assassments
depending on what rate of retuqn 1s used (Thompson, 1980),

AN

The field of'evaluation research s scarcely out of 1ts infancy as
a social-scientific field of 1nqu1ry. The first large scale field
experimentsg ware started in the middle 60s. Concern for 1arge scale

.national evaluations of prbgrams also had their orig1ns in. the.war on

Poverty. The art of designing large scale 1mp1ementation and mon1tor1ng
stud1es is ‘just now evolving. Concern with the validity statuses of

' qua11tat1ve research: has just begun. And so on.

Perhaps what is. most 1mportant as a develop1ng theme is the
{mportance of social science theory for evaluation. "It has become

“increasingly obvious that Social policy is almost a blind thrash1ng about

for sqlutions.- Gu1d1ng ghe formation of soc1a1 po11cy through sensitive
and 1nnovat1ve app11cations of genera1 soc1a1 science theary and emp1r1ca1

'knowledge is beginn1ng td occur more and«more. This deve1opment 1s
‘further enhanced by the 1ncreas1ng1y held realfzation that errors .in model
-specification are errors in theory. Hence there is no good policysw1thout

good understanding of the problem 1nvolved and of the role that po11cy
can play. Nor is there any good evaluation without tpeoretical guidance ;

1nnnde111ng policy effects
L .
° \ »
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v,\‘ . a S s ’ “ T ‘
N  USES AND USERS OF EVALUATION
/ ~ Marvin C. Alkin -

~University of CaTifornia, Los Angeles

lntroduction .
Social scientists like to attributé rationaTity to the various acti- -
vities conducted in social systems. Evaluation is one of those presumable-
orotional activities. Indeed, the presumption holds that évpluation s
»  rationality is attributed to its purposiveness--it serves a useful purpose.
It may be safely said that all evaluations serve a purpose perceived to
be useful to someone. - An evaluation might be conducted simply to satisfy
legfslat'lve requirements ‘or to satisfy the ﬂlusion that the Organization
18 engaged in’ systematic self—eva1uction. In some- quarters} each of these
: 1s cons1dered to. be a useful purpose. or else they would most certa1n1y L
;not hove been - 1nft1ated., , : .
- Four’ types of situations have been outlined (A1k1n, 1375) which do ;
: not aim evaIuatfon at decisjon making.\ 3 +(2) 1

 However, it is reasonable to argué that juddment of evaluation e o
‘%?rests“ot on1y on 1ts serving a generally useful purpose. but on the ex- Sl

" building and theory-testing, unless;it‘gai serious hearing
“when,program decisions are made 1t fcils 1ts major’ purpose,
g . g (1972 p- 318)

.. l’.:. ;
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- Unfortunately. there is wide spread disagreement as to whom evalu-
ation has provided “information for action," or more broadly. what
constitutesruse. Furthermore, it is not clear who may be considered ;

L“the users." In the‘remainder of this. chapter, these two major issues will
be addressed with #espect to national evaluations in the Education
* Department: who are the users? and what constitutes use?

The Users

- For- evaluations to be- used there must be someone to make use of them.
“And, "the nature ‘of“these ap| ”m“,iate users is dependent on the level at
which evaluation takes place.. Using the focus on the current study.
"national evaluations of educatiop. as the bagis for further analysis, the
various ‘categories of appropriate users will be examined. A second issue
to be considered is the interplay between those who commission evaluation
studies and .other potential users. . | |

Categories of users. MWhile there are a number of ways to typify *
user groups, ?or'the“purposes of this chapter. the following‘category \
‘system will be employed (1) Congress, (2) Education Department manage-
) ment;, (3) program management. and (4) SEA and LEA management.

Although it may be’ fashionable to demean the use of evaluation research e

data by Congress it is nonetheless clear that Congress is in fact a

major user of evaluation research. Perhaps undue expectations of usé pre- o

- vail and the failure to consider a particular written evaluation report
‘in toto as part of the re-fu fing decision might easily lead to the con-
_cluston,that‘evaluations.a not- used. Nevertheless there is little
question that the informatiyn from evaluation research filters into the
'system and is used over a pe jod’ of time. A study consisting of tWenty-
six interviews with congressional staff members (Florio,: -1980) provided
evidencg that legislative aides identified student achievenient scores

‘ as the second most important types of 1nformation\£pext to the cost of’
theprogram) 'This‘evidence, along with. the data on use presented in the
u.5. Office of Education Annual Report suggests strongly that Congress
does. in ‘fact, use- ‘the results of evaluation research A limited sampling_
"of ‘the ways evaluation use takes place are:. as “input for mak ing funding

’ ;decisions with respect to the program, as 1nput fer changing the scope

L3
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of the program, in attitude formation about the program for potential
_ future use. '

Examples Changes in Title VII eligibility requirements
were made. in the Education Amendments of 1978 following from
the 0ED “Evaluation of ESEA:Title VII bilingual education
programs" 1974-1978; changes in Title I legislation-in 1978
were made based in part on ‘a variety of OED studies and'in

“ particular on a congressionally requested and focused study
which was directed by Paul- Hill of RAND Corporation.

A second ‘category of user, the upper level management of the new
‘Education Department, might appropriately employ’ evaluation information in
- @ number of ways within “the. organizational structure For example. eval-
uation research information might contribute to Judgments about the qual-
ity of a program, the leadership being provided by program management, the L
scope of the program, or the appropriateness of the audience--to name .
'*but a few It may also provide input for decisions about modifying
*required.rules 5nd regulations to obtain better Conformity to the in~
tended program strategies ' R S

/ , i
_ Examples A 1976 evaluation of Title IV of the Civil Rights - S
“Act 'was-~ used ‘as_the basis for developing a set of twelve w» ° S
detailed recommendations for- policy changes “These were
d m i nd finadl regu- °

ions were issued in

es blished;an~inte jalftracking‘procedur in
report quarterly v . [on] bi1ingua dqutio to monstrate
to him at Jeast. four times” a_year:that our’goals of increas-

_ ing’ the ‘number of deficient childrenf bilingual education
* was being met o i ks

A arge cadre of program managersawithin a government department are
.clearly the ' recipients and users of- evaluation research data Those who
;immediat"ly come to mind manage the bulk of the”programs charged with
;administering funds under a variety of. program categories to state edu-
ication agencies. local education agencies. universities etc. Evaluation

\,
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- research conducted for these‘people'may provide an .input for decisions v
about needed program review techniques or additional program monitoring
which is required -

Examples: The 1979 report on “OED Uses. of Evaluation Acti-

vities" provides several illustrations of program management

use of evaluation data: Evaluation of the National Diffusion

Network and related studies on:$chool improvement have influ-

enced strategies to place more emphasis on the quality of

implementation, fidelity of adoptions, and the impact of

the programs on learners in the adopter sites. A second .

example: Studies have been completed for Upward Bound,
~ Talent Search, and Special Services program for Disadvan--

taged . Students As a result, evaluation findings have been ,

2 ., used in the writing and/or revision of regularities for the B

-UB, TS, and SSDS programs so as to improve award procedures,

verall program mangement, and monitoring and reporting

procedures.

. Another audience for nationally conducted evaluation research is .
" the management personnel at state education agencies (SEA) and local .
" education agencies (LEA)* “Results, of national evaluations are provided
~ to SEA and LEA officials, and it is anticipated that there will be SEA .
-~ and LEA users. Evaluation research _data from nationally conducted eval-
uations may provide input for:; réting State or local education agencies
against other states or distriqts Or, the evaluation research data
might be used for making judgments with respect to the delivery system

or instructional treatments used. within the education agency

Example: Title I is generally provided as the prime example
of SEA and LEA evaluation use. Employing a required set of

. evaluation procedures enables State:and school districts to

* make more -informed- comparisons .of program outcomes** Another

 example of SEA evaluation use is provided by ‘the évaluation.
of state plans for career education. Based on the evaluation
‘data, OED reports that "wellzover half of them:[states]ovol-
untarily providedarevisions and/or additions-in order to"
remedy weaknesses which- had been pointed out to them "

*In this paper we have only considered "nationally conducted" evaluations,
,and not nationally mandated" evaluations such .as the Title I.evaluation ®

‘conducted in the local school district. ThlS orientation lS in keeping

with ‘the Congressional Mandate for this study .

**It is not clear, however, whether mandated employment of the Title I. o
TIERS evaluation repqrting system“is, in fact, an instance of "evaluation
- use." Must one first\document that.these procedures provide outcome data N
which districts use fpr. decision making? o - =




: Information needs and’ the likelihood that evaluation will be used
“are clearly related to a. particular user's organizational role. Thus, .
pre-specification of the anticipated evaluation user is imperative.,lln '
" this: section, the various possible user categories have been indicated. *
But, the question remains--for a particular evaluation, who are the
individuals/audiences who are most likely to use the evaluation?
Evaluation report commissioners and secondary users. It has been ) _
said that "he who pays'the piper, calls the tune.” And, House (1972) has hh' }
' written: "who sponsors and pays for the evaluation makes:a critical dif- :
ference in the evaluation findings" (p 409). The argument may be
“extended to evaluatiom(users -the source of the evaluation is an impor-
tant factor in con51der1ng the potential user audiences and the extent
of utilization. =~ . " N L o
' The crucial distinction, however, is not those who fund the evalu-
ation per se, or: who pay the’ bill but rather, those who- hire the evalu-
iator, set the agenda, direct his acti ) exercise control and oversight o
”on the evaluation etc. It is convenient to refer to these persons as
o evaluation report commissioners.“. Evaluation report commissioners (ERCs)
'fset the context of the evaluation in terms of what is considered accep-;v~ -
Htable content, what questions are to. be answered and even whi ,
of th'"agency'are to be subaect to scrutiny If the ERCs of a fedéral
rprogram'are themselves program managers, then the evaluation,will probably
,fOcus on procedural aspects bases for- program modification a . ;
fdeficiencies of SEAs and LEAs in implementing the federally funded 6rogram. R
‘Likewise,,evaluators are likely to be less than candid in. their report e
about major program characteristics .the quality of the program as a-
fwhole, or the quality of the program leadenship Partly, evaluators are,
yin fact, sensitive to’ “who is calling the tune” (with political overtones
.of future employment,from the agency, etc. ) Also, aside from the poli-
,tical aspects there is simply the question of how the’ research agenda _‘

is limited' ‘what dre. the allowable spheres etc
] ,o °
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In this paper we have only addressed organizationally related user groups.
Other]user groups include Ythe public“ or special interest groups for
examp es. ‘ _ -’ _ ‘|
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To further illustrate the extent to which the evaluation report ‘

conmissioner is defined by . "who controls the evaluation," andfnot simply
by such matters as who forma {y lets the contract or pays the bills,
consider the following exam le. The Title I Sustaining Effects Study,
while formally. contracted/ﬁy NIE and housed as a confract within NIE,
»wasnonetMe less mandated by Congess. Moreover, the legislationvallowedt
for frequent tnterim consultation with a congressjonal committee to discuss.
the progress and course of the evaluations, and provided for direct
& . reporting of the evaluation results to Congress without.-approval by NIE
program heads. Even though the - formal contracting occurred within NIE,
it is certainly/appropriate to: conceive of Congress (or at least the con-
gressional committee involved) as the evaluation report commissioner As
a side-light/ ‘this particular evaluation study is perhaps most«often cited
. as. among ‘those most useful to Congress R
Thergfore,: it is important ‘to consider how" national evaluations are
commiss)oned in order to understand potential evaluation use. Within the
0ffice/of Education’ as previously coristituted, evaluation activities were
comm ssioned in at least thiree different locations -.Some" evaluations were .
. ini iated supe vised etc. in the Office of the Assistant Secretary for
A iPlanning and Ev luation, the . large bulk of the evaluations were commis-
/sioned through the Office of Evaluation and Dissemination -and' some eval- ,
/ uation report commissioners were to be found. among the various programs of .
,;/ the 0ffice of Education Within the. National Institute of. Education, |
/ evaluation reports were commissioned by and large, at the program level
./f Sometimes evaluations are intended by commissioners principally to
~ have impact on secondary users. Department leadership might commission a
report to provide needed evidence about a prograj Knowing,_for example,
that congressional hearings will be shortly fort coming on a particular
_.program up for. renewal, the commissioned evaluation would very likely aim
"primarily to provide information (hopefully positive) to congressional
users. Moreover, secondary users might be found within the same depart-
ment, as for example when an evaluation is commissioned within"a program -
already congressionally approved in»order to provide data to department ,
managers thatnﬁghtlead to modifications in the program. Many other ex-
amples,could‘be provided of secondary user relationships

ra p
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However, not -all evaluations have anticipated.or possible secondary _
users. ''Sometimes the organizational role of the evaluation report commis- - )
sioner and the spheres of inquiry in the evaluation may limit its utility
primarily to ERCs. The development of an evaluation around questions pri-
“marily of interest to evaluation reports commissioners who had programs 1in
the Office of gducation may make the evaluation too” 1imited in scope for
Congress as a potential secondary user. Or, by the same token, program.
manager evaluation questions may be too aggregated and national in focus
-to be of use to-SEAs and LEAs. Furthermore, different user categories
may, by the nature of the information they see, impose quite different

standards on appropriateness of evaluation methodology (e.g.,. a program

. manager may be quite satisfied with descriptive data as a source of infor-

mation for program change while Congress or Department leadership are =
’ unwilling to accept data as convincing which does not’ em‘ploy an experimen-
tal design ) Indeed, these qualifications should- not be construed as
criticisms, for it may be impossible to develop evaluations that fully
meet” thé‘Wﬁfgrmation needs ‘and acceptable standards of evaluation data
“of a variety of users. .- .

- The point is clear: the information required for users.at. one. level '
may in fact’ preclude 1mportant data for.other users.v The Title I Evaluation
and: Reporting Systein’ (TIERS) provides an excellent example. In._the attempt
‘to develop an evaluation system to satisfy the 1nformation needs of.all”
_‘levels of users (from the classroom teacher to Congress); it ‘may be- that

a system has been created that s not_totally appropriate to any users..
And, beyond the reporting system, it becomes even more obvious that the
development of 5ﬂ*evaluation report from TIERS data, of necessity, focuses
'on one level of aggregation which: diminishes the report s value to users
-at other levels., ’ . . .

To sum up, in considering potential users for evaluations, it is 5
_:1mportant t//examine who the evaluation .report commissioners are, and
the extent to which the evaluation has anticipated secondary users. The
various management levels within the Office of Education as well as COn-

, gress SEAs and LEAs offer a wide variety of evaluation report commis-
| 51oners and anticipated secondary users. *




Uses: Hhat Constitutes Utilization?
o There is no unified view of whether evaluation; have impact on what
constitutes evaluation use. One belief, ‘well dnrumented in the literature,
contends that evaluations seldom influence [ rogram decision making--and
countless articles ‘reflecting this stance temoan the unlikelihood that
evaluation will ever break through the barriers and have real impact on
programs. #nh alternative point of view, only recently expressed in the
literature, reaches quite a different conclusion: that evaluations do
ready influence programs in important and useful ways.

The ‘extent to which an individual propounds one or the other of these
viewpoints is largely dependenf on the definition of utilization that he/she
employs. The group which decries the lack of use would undoubtedly employ
a very restrictive definition which. would require that a'single intended
_user (typically the ,ERC) make a specific decision immediately fbllowing
the receipt of an evaluation report and ‘heavily (if not solely): based upon
- the findings of that report - Alternatively, it would be easy to find
‘great evidence of uti’ . :::o= with.a definition that encompasses any \use -
of anything from the evaluation for purposes br0adly conceived -

w In our view, neither of these approaches to defining evaluation util-

ization is appropriate Instead, they represent caricatures of defini&ions '

.representing opposite ends ‘of a continuum of views on utilization. Neither
" is workable neither is realistic In the remainder of this. section, we %
Wil examine a variety of views on evaluation use from the literature and.
attempt to derive a more appropriate definition. . . . | :

- Other researchers have added substantiVely to the deliberations abLut
a definition of" evaluation utilization Caplan,. Morrison and Sta baugh!
(1975) ‘have said: “utilization of knowledge . « . occurred when;_'e ol

respondent was familiar with relevant research and’ gave serjous consider~

o ation' to an attempt to apply that knowledge to some policy relevant iss e”

(p. VII) Furthermore, these-authors- have contributed the concepts of |
: “instrumental" and "conceptual" utilization to the. literature of the field.
These concepts are further elaborated by references to instrumental use
"as where. respondents cited and were able. to document the specific way in
which information was being used for decision ‘making purposes On the |
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_ other hand, iconceptual use refers to those instances in which a policy wt
maker's thinking was influenced by the evaluation or a policy maker planne
»to use information in the future
There is general acceptance for including both instruﬁfntal and
- conceptual dimensions within a general definition of evaluation use. “In’
" an examination of research on evaluation utilization, Conner (1980) noted .
‘that five of the six major studies employed a definition of utilization
which encompasses both instrumental and conceptual usage. (He concluded
that with this broadened definition, usage ‘generally was found to be
high.) knorr (1977) further extended this use category system by intro-
* ducing the notion of "symbolic" use. Pelz (1978) draws ‘the distinction
between three different-types of symbolic use: use as a substitute for
a decision; use to legitimate a policy; and, use to support a predeter-
mined position The first of these types of symﬁﬁlic ‘Use does not gppear
to be an actual use of the evaluation and moreoVer, has been- discussed
earlier in this chapter (as "window-dressing"/ and "public rela- .
: tions" evaluations) ‘The latter two symbolic .use ‘types appear to involve .
- a common theme--substantiating a previously made decision or current point
of view. | AR O ‘
- Alkin, Dafliak and white (1979), in their recent study, have attempted
to isolate the essential components/of utilization and present their defi~
nition of utilization inthe form- of a Guttman facet design sentence The
:‘facets include (1) the nature/of ‘the client: ‘(e.g., evaluation report ,
, .commissibner) (2) the nature’of the use (e.g., one of. multiple influences),
a'5(3) ;pe type of use (e.q. > making a decision) (4) and the topic of use
) (e g.,. continuance of a program component) The notions of. identifying
;both primary and secondary users and of. instrumental and conceptual uses °
?appear to be éncompassed within this definition "”’ S, s
" More. recently, Neiss (1980) has provided additionai,elaboration on a
‘theme prevalent/in the literature by discussing the -extent to whidh
,-research or eValuation information is utilized within systems primarily
.fon very gradual bases, or, over long periods of time. The concept of ,
f"knowledge creep"~~of incremental temporarily gradual ‘use of evaluation ;ff[vq
info;mation--has also been discussed, to some extent , by Caplan et al. . '
_,(lgsz) Patton et al (1975) Alkin et al. (1974), and Alkin et al (1979)

v .




_ | Drawing from these sources--the prevalent literature in the field--
- a definition. of utilization is presented for purposes of this report
The definition is in the form of a simple matrix depicting instances of
evaluation use, (See Table 2.1.) ‘As seen in the table, ‘the various
categories of evaluation use are fairly obvious. Evaluation information o
may be used: to substantiate a-prior decision, as {input to a current
decision, or as part of general attitude information
- _The first and third of these categories are fairly self-descriptive )
The second requires additional clarification Three subsets have been
described for the second category-~“input to a current decision.’ First,
evaluation information may be the primary basis for making a decision
TIt probably is quite naive to expect that policy decisions .will be made
> based solely on evaluations, however, there are. instances in which evalu-‘
~ ation provides the primary information basis for policy action. Or,}
‘evaluations. become mingled with other data fnput--personal views of decision
"makers, Judgments of political difficulty, etc.--to determine a policy
decision. A third subcategory is perhaps difficult to distihguish from
the second Cand indeed, may ‘be -the. same)~~evaluation as one thread in
" the fabric of cumulative, inputs over ‘time. In this instance, perhaps
’there have been prior evaluation reﬁorts in’ prior years. e Possibly, the .
- evaluation information received in the current year is just that piece ,‘\'
of additional information wﬁich stimulates some incremental policy change
:{This is best described by one of the participants in a conference on \“J~3
___jxevaluation use in federal agencies Co- 2

- The way in. which evaluation contributeﬂris through the Cﬁinese N
water torture:approach. Each study adds a little bit of infor-
-mation, only.a little:ibit, and after_ a good manybstudies you _.

°begin to feel it.a little more and a “little more . . . .
So in terms of ‘the impact of evaluation on broad. program
direction-and poldcies it has fthat kind of cumulative effect,
and':those who' ask which. study Ted to the .termination of a par-
ticular,programz,just don't - ‘understand either dedision makin
or evalation. &Chelimsky, 1976

1 It nay well be that this subcatego Y is most pervasive and;includes most -
uation ‘usg for poiicy decisioquaking.
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- Instead of attempting to provide examples for-each.of the cells of
the evaluation use matrix, several éxamples should provide sufficient
elaboration to make the definition workable:

Example--Congress, as an Evaluation Report Commissioner,
uses Title I sustaining effects data along with the
results of Title I evaluations in.previous years, the
views of copstituents, and other testimony to refund

- and make changes_ in the Title I program.

Example--The find1ngs of OE stud1es to identify effec- -
tive projects in compensatory education was the pri-

. mary basis for the decision as -to which of these -
projects is to be included within the Nat1ona1 Diffu-
sion Network.

Example--An .evaluation of Title VII prov1ded data which -
was the primary input for the decisign by Congress as
an influenced sécondary user to change the Title VII
eligibility requirements

Summary 0 C o : ‘ _ o g 4
In_this paper various categorfé§’3?fa;;rs'have,been described'along
 with the distinction between eraluation.report commissioners and secondary
users. Furthermore, a matrix has been presented explaining conditions
constituting evaluation ‘use. ‘A conceptualization ef”evaluation users ‘and
evaluation use-such as;this raises a host of procedural and politically. .
related 1s§ues._ It will be important to retognize the complicating.-fac-
tors in the federal system which inhibit utiljzation and vary from th1s
' conceptual schema. As already noted, the choice of .user audience carries
with it 1mp11cat1ons for the way in which the evaluation is to be conducted.
Furthermore, the choice of user and appropriate use has’ 1mp1icat1ons for
the organizational structure of evaluation services-within a department
-For instance, some organ1zat1ons (e.g., centralized) are amenable to
satisfy1ng one kind of user need (e.g., department management), but are
not at al] conducive to others (e.g., program managers)

a8 . ®
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CHAPTER 3

WHO CONTROLS EVALUATION?
THE INTERORGANIZATIONAL COMPLEXITIES OF EVALDATION RESEARCH

. Robert K. Yin
Massachusetts Institute of Technology "~

’é“uou ‘E’VAL’QAUON RESEARCH IS REALLY ORGANIZED
- Eva]uation research teams have perpetrdted a myth about themselves

that researchers alone control the quality, usefulness, and relevance
of an evaluation study The' myth is reflected in the common remedies given ;
for improvino eva1uation research. We are told that, if on]y”the
research was designed or conducted more carefully, the study might have:
been better (e.g., Berryman and Glennan, 1978). More technically, this
advice is often translated into modified research designs the search for
better measures of educational performance, and the recruitment of more .
qualified and experienced research personnel. v 2

- This myth has been amplified by most evaluation textbooks as. we11 as
by the implicit norms -of po]icymakers Among typical evaluation texts
te.g., Rossi et al. s 1979), the scope of coverage includes concerns’
about’ the research its technical design and the ways of reducing threats
to re]iabTe and va]id findings Very little is 'said, ‘in most texts, about
the degree to which the research team may or may not control these facets
of ‘the research the issue is rarely even addressed. Simi]ar]y, among -
the implicit norms of po]icymakers the ways of improvinq the qua]ity and 5’
utilization of eva]uation studies are assumed to be matters of research
techniques. Thus, for instance, the U.S. General Accounting Office (GAO)
is charged with identifying improved evaluation methods--the assumption
»eing that.such methods need .only be implemented by researchers in order ‘
For the state-of~the-art to improve (e.g., U.S. GeneraI Acchunting Office.‘-
1978). - - e

In fact, the outcomes of eva]uation research are not comp]ete]y T
:ontrolled by the research team. Instead every evaluation study must

¢
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be regarded as a comp]ex. interorganizationa] affair, involving at least
three parties , L ;
- \
"o A research teameazsoally located in a university or an | -
independent res ch organization;
e The practitioners operating the action program being

9

evaluated, usua]ly located in federal, state. or local
Tevels of government. and

"o The officials sponsoring or funding the evaluation study,
often synonxmous with the officials funding the action
program; and‘usually located in a federal agency.

.
~

For the purposes of further discussion, these three parties will be
considered the research- team, the action agency, and the sponsoring
agency. The purpose of the following paper is to show how all three
parties can be said to share the control over an evaluation study, and
~ thus how any improvements in the quality or uti]ization -of evaluation
'_research will require coordinated efforts--and not just actions by the
‘research team.

A Contrast: Traditional Academic Research Ldﬁg\ :

" Before discussing the comolexity of evaluation research, the
present paper.should clarify the origins of. the myth. These are
embedded in the traditiona] organization of. academic research; .in which
a research team does 1ndeed work independently of the other two parties. '

In traditional academic- research, the research team general]y‘ '

decides what to_study and how.the research should be conducted. 1In
some cases, the research may involve. an action site--e, g;. a classroom,
a school administration, or a governmental program--from which data
wil be,co]lected However, these action sites are se]ected by the ’
researchers on the basis of the intendedﬁresearch-des1gn, and the
participation of the action sites naturaliy'depends on their willingness '
to cooperate. Often, a research team may“be'refused access to a'par- .
ticular site. But when access is granted, it is on the basis of a

7 ,’ : IR e
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mutual and voluntary agreement between the research team and the action
agency.  For this reason, the traditional model_does rightfully focus
on the primacy of the research team's role-~there may be no action ) ' .
site, or when one exsists. the-action site's participation is decided -
on an individual basis and is not usually part of any- broader prowm
grammatic context. . '
‘Similarly, the role of the sponsoring agency in traditional aca-
'Ademic research is minimal. The sponsoring agency, often making a grant
vaward to the ‘research team, takes no greater interest.in the research
beyond some measure of administrative aecountability and research
success--usually taking the form of nominal‘progress reports followed
by formal academic publications.' In this part of the re]ationship, the
research team may actuaily know. very littie about the sponsoring agency s 5 -
bureaucratic environment and procedures knowiedge of these issues is
further buffered by the university within which the research team operates. '
' ~ In the traditional- model.of doing research, then, the research | ' -
team does mainly ‘control the.research. The design of the reseaich is
' created and prOposed by the researchers the conduct'of the study is .
fully under their control, and any probJems with the quaiity or y sefui-
ness of the research can be correctly attributed to the skills of the
research investigators _For this reason, textbooks aimed at improving .
“the research design of various type§ of studies, or at developing Letter .
instruments and measures are appropriate ways of 1mproving the research

W

The Inapprgpriateness of the Traditional Model to Evaluacion Reseavah
This very situation in which the research team is the prime and u
generally‘oniy actor in the conduct of academic research is inapplicable
to evaluation research. This contlusion is based’ on four- observations.
First, the research team must work with a specsz set of aatwr:

: agenctes. The designated action agencieS~are ef course, thost involved
.in_the program being evaluated. - However, their participation in the
research may not be voluntary, and whether they feel threatened by the

" research team or not, considerable efforts nust be made-~during the:
conduct of fhe evaluation study--to develop a workable relationship §

/
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between the research team and the action agency. More often than not,
this workable relationship is based on a set of quid pro quos, of which
" the following are examples: | ‘

o In return for access to agency documents, the research

—u~team may_have_to.collect certain-data—not-necessarily-relevant
to the eva]uat!on study but needed by the action agency;
. o In return for using the action agency 's facilities, the.
N ' 'research team may have to use its computational faci]ities
\ to produce information for the action agency; .
o In return for the action agency's:participation in the
study and review of the results, the research team may’
fhavEgto'assisf the action agency. 1n‘preparing one of
i{te proposals" for federal funds; and ,
o In return for using the time of the action agency S
staff. the research team may have to prov1de technica] assis-.

’ tance of an jnforma],nature ‘to the action agency.
3. :

As any eva]uation researcher knows “this 1ist can be quite long. More
important, f:he Success of the research has become 1ncreas1ng]y dependent
upon the workab111ty of .this re]at1onsh1p.
Second the apanaamng agenay often plﬁya a magor role in aettmg
‘the condztzons for. doing the. research. There are sityations where
. research teams do 1n1tiate their own evaluation stud1es (e.g., see the °
studies revievied by Bernstein and Freeman. 1975).° However in most ;
large-scale evaluations in education, the studies are "procured" by .
the spOnsoring agency (Sharp. 1980). Th1s means that the sponsor1ng
agency sets the major boundaries for the- research, 1nc1ud1nq° ,

e The overall.level of effort to be expended in ‘the research
(note'that in- tradit?ona1 research Jthis level is 3
‘ is determined by the research team in 1ts or1q1na1 proposa])

1
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The scope of work; , .
The types of issues. research design and measures
that are to be used;=and '
o The timing of various phases of the research and
deadlines that are to be met.
. .
The research team, of course. is not a completely passive actor in
determining these conditions. But the increasing,explicitness of the
requests for-proposals (RFPs) that are currently issued by sponsoring
agencies means that the staff of the sponsoring agencies have been
increasingiy designing the "technicai" aspects of the- research to be-
done.
Third, the sponsoring agency and the action agencies af%en impose
_ limits on the research through the design of the action program. One
common . occurrence is- for the action sites to be seiectee\o:\ground‘\\
independent of research considerations--e. d., political anthadminis-
trative criteria. For instance, in federal programs a regionai dis-
tribution of action sites is often the result of a politicai choice-
but this choice constrains the nature of the ultimate reserch design.
Other decisions about the impiementation of the action programs--e g.,
the staggered timing for initiating work at the aciton sites--also
‘affect the evaluation study; in this case the research team may be
unable to gather uQiform "baseiine" data or to conduct ‘the research in
i vas efficient a manner as possibie. These and other characteristics of
the ‘action program, then, -may all have an impiicit effect on: the
~ "technical”-aspects of an evaluation- study, but the conditions are set
by the sponsoring and action agencies, and not the research team.
Fourth there has been an wcreasmg ﬁﬂagmentatwn of. responszbzhttes
" within the sponaoring agency. At least three parties, all within_ the o
sponsoring agency, may have some influence over the design and conduct
of the research. These parties inciude . ' '

M
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® The official "prOject monitor for the evaiuationstudy itself;
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o The program monjtor responsible for implementing the
action program; and ' '

o The contracts office within the sponsoring agency, often
dealing simultaneously with all of the other parties,*
within and outside of the sponsoring agehcy.

A research team must learn to deal with all of these parties. Sometimes,
, compromises mustFoé reached because the evaluation project monitor.-and the
“action program monitor are both the audiences:for the evaluation study.

Other times, the contracts office can create difficulties by requiring
”'the approval of specifk;xactivities within the action program or within

the evaluation study, but then delaying action to such an extent that

the research team must make further modifications in its original

research plan. :

In fact, this final observation regarding the fragmentation within,
the sponspring agency suggests the full organizational complexity of
cohducting eva]uaxion'research Three types of agencies and five
relevant parties must all ‘collaborate in order for the research to
be done. These re]ationships are shown in F1gure 3.1.

N
Figure 3.1 ,
IHE INTERORGANIZATIONAL COMPLEXITIES OF EVALUATION RESEARCH

. Sponsoring
' : ﬁgencx
- (usually a fed al agency)
Evaluation Project Contracts Act:lon Program
Monitor = <"T~> office <> . Monitor
: - Regearch Team o ‘ : Action Agency(s)
' (usually a university P > . (usually state or

. or independent: research ‘ local units of
s o group) . ’ . government)
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General Observations }
The 1nterorganization41 relationships just described, and the

_complexities shown in Figure 3.1, all show how evaluation research can
no longer be considered along the same Tinas as, traditional academic
ragearch. Moreover, Figure 3.1 has merely indicated the major roles
tﬁaﬁ%gyé 1nvo]ved‘1n‘the organization of an evaluation study. In
numerous specific instances, the.array of actors can become even more
diverse. For example, in some evaluation studies, Congregaional staff
or membera may be a key part of the audience for the evaluation results.
As another example, a full description of the action progfam might have
to show the- presence of community groups, often given an official role
in monitoring the action program and the evaluation study, or the presence
of a technical asaigtance contractor, who:z/rgigonsibility is to help

the action agencies (there may even, under gertéin_circumstances, be a
techniCal assistance contractor to help t sponsoring agency). Clearly, ~
the 1ist grows. ) : L )
What a1l of .this means 1is-that our'concgrns with the outcomes of
~ evaluation research--f.e., the quality, utilizatidn,-and relevance of -
. thg researchA-ére not solely con%rolled by the research team. befbooks
and policymakers that ignbre the complex interorganizational réiatiqn: \
'sh}ps are therefore inaccurate in suggesting that improvements in .-
h evaluation research can be made by the research team alone. Concerns-
~ such as ‘"if only a‘ better reSeargh design had been used . . ." must be
4 (considered along with other, equally relevant concerns, such as "{if
only the contracts office in the sponsoring agency had approved the
action agency's budget in time. . ."° S S
"\ Tb’illustrqte the effects of this interorganizétipna] complexity in

terms of the quality, utilization, and relevance of evaluation research,
the next section of th?slpaper_describes a few contemporary conditions_
‘within which evaluation'research/must be conducted.

. -
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nB. ILLUSTRATIVE COMPLICATIONS |

The ‘interorganizational complexity that underlies evaluation
research can affect evaluation studies at every maJor stage of their
development problem definition and evaluation design conduct, and
dissemination. The illustrative situations described below have been
‘encountered by any number of evaluation studies in education * and are
thus described in general terms only. Each situation represents a
complication imposed by the fact that several parties, and not just the
research team alone,*have to be involved in making the critical decisions.

Desiggigg_qn Evaluation Study : .

One prominent complication occurs at the”design stage.  First the .
| spongoring agency and action agencies may limit the’range of relevant
evaluation designs. through the design and -implementation. of the action
'program Gecond, and more important the basic evaluation design is
described often in great detail, .in the Request for Proposals (RFP)

' that is issued by the sponsering agency as the initial step in sup-

- ‘porting an evaluation study. - f

L Contemporary RFPs often specify‘the sites to be studies, the data/ ™

. elements to be analyZed and the ‘time intervals for different data

collection steps In short ‘the RFPs can dictate the entire scope of

‘the evaluation design -In response, proposing research teams may ;

. attempt some modifications. However the major modifications that will

' occur, if any, are likely to occur after an evaluation award has/ been .
made--when the sponsoring agency and ‘research team are more open?; able

. to agree about any shortcomings in the original RFP. f
Many specific illustrations are found in the full textfof the
Committee report. ; _ /
A
: ) ',;’
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The final research design of the evaluation study, then, 1s a
function of: (a) the nature of the action program as it has been
implemented.'and (b) a negotiated settlement between the sponsoring
agency %and the research team. What this means is that 1f one 1s
interested in increasing this aspect of the quality of evaluation
research, far more issues-must be addressed than the mere stipulation of
metnodological choices. Guidance is needed concerning such steps as:

o Conditions 'in the design.of the action program that might
negate the ability to do evaluations of minimal quality;*a

o The process whereby an RFP is written and reviewed, and
the staff persons. who are involved in these activities; and

o The ground rules for any negotiations in creating the
final design. o : ’ . f

Of particular im:erest, among these steps, might be further inquiry into :
the training and background of the sponsoring agency's.staff that is |
responsible for issuing RFPs. diten one suspects that/these indi-|
viduals, who may have great influence over the design 6% an evaluation
study, are_either inadequately trained in evaluation or inexperienced

in conducting“evaloations. Often, such staff persons belfeve that‘L
"textbook" version of an evaluation can be done, /and they fail to |
recognize the actual-political or administrative realities in doingx g

the evaluation . o . |
R r i

Getting the Evaluation Done. ' K - |
- Similarly, the conduct of an evaluation is more complicated tran

the collection and analysis ‘of data by the research team. For instance,

’several parties may have to review the data collection instrument pro-

posed by the research team. - The review can range from full 1- approval

by the FEDAC forms clearance process to a less formal review and Fpproval

_ The author knows of nolist for instance of types of action programs
- that c:nnot be evaluated. Yet.,some do exist and ought to be recognized
as such..



by the sponsoring agency. In a few cases, the action agancies may also

have a part in'reviewing the instruments--an activity usually conducted
" by a "user panel" that has been established to advise the research team.

\Under these conditions, the process of instrument’ development again
becomas a negotiated process. The final prodhct. both in scope and
depth, can represent a compromise among competing priorities and, cannot
necessarily ‘be regarded as the best state-of-the-art from a research ’
point of view. Again, to improve the quality of future evaluations,
guidance is not just needed on the techniques of instrument design,
Systematic information is also needed, for example on how the FEDAC
process can be conducted more smoothly and in a more timely fashion--a
responsibility that often involves key staff persons in the sponsoring
adency. Similarly, guidance may be needed on the fair 1imits of non-
research priorities--e g., how far the research team should go to incor~
porate questions of interest to one of the other parties but not
critical to the evaluation. - '

-

Reporting the Evaluation Results
The textbooks tell us that, for utilization purposes, the production
of evaluation results should occur in a timely fashion. Usually, this
means- that the results should be made available &hen key policy decisions
are being considered.
Not surprisingly. the research team does not have full control
" over this stage of the evaluation, either Although the research team
may have tried to keepto a poiicy-reievant schedule, the final results
must also be reviewed by the sponsoring agency (and sometimes by the
action agency) before a report can be made pub]ic Deiays can certainly
have occurred: in the conduct of the research., But:the final: reporting !
of results can also be delayed by the action of these other two agencies,
Sponsoring agencies may be especially susceptible to cumbersome and
‘Iengthy review processes For instance. the’ draft report may be shown
toa widekvariety of individuals within, the sponsoring agency, all of
whom may have a different point of view about the evaluation or the
program being evaiuated Under such conditions, the research team often

E N ]
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“has difficulty in merging the various comments into'a coherent pattern,
adding to the time and effort needed to review. the final report.
Indepandent of the issued of whaether sponsor1ng‘agencies may pur-
posely, for political reasons, delay the issuance of final reports.
there are few guidelines for a minimally acceptable review process.
One of the notable gaps in most RFPs and proposals 1s that the sponsoring
agency's review process for draft manuscripts 1s in fact not dascr1bed
at a1l (usually, the RFP moraly stipulates .that the review will occur'.
within a particular time period). Are stme review processes more des1i-
‘rable than others? Can the review process be streamlined so that the
evaluation results can really be reported in a timely fashion?. These
are some of the {ssues that sti11 need to be addressed and that again
go beyond either the technical aspects of doing evaluat1ons or the
full control of the research team.

Y

Summary
These few 11Tustrations should be sufficient to 1nd1cate\he

degree to which evaluation research is a joint, interorganizational
enterprise. As such. any attempts atgimprovement mdst‘not only be
focused on the research team and 1ts_technical methodologies, but also
on the- capab111t1es of other relevant parties 1nclud1ng‘the staffs of
the” sponsoring agency and action agency. ' ! ‘

For example, rarely has one heard any debate régarding the ways in
which RFPs should be written or even by whom they should' be designed.
~ (For a modest beginning, see Weidman, 1977.) Yet, from the standpoint
of improving evaluation research in education, changed in the RFP pro- .
cess may be more important than any potential‘chaﬁbéﬁ in the capab111t1es
of the research team. Perhaps it is even time for a textbook on how to
wr1te‘RFPs and how to monitor research, or even on the development
of minimum standards aegarding those staff positions in the sponsoring
agencies--to appreciate better the role, that such staff can have in
"affegéing the quality, relevance, and utjlization'of évaluation research.

7
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Similarly, this may now be a good time for further reviéws of all
the ‘barriers confronting the conduct of evaluation research, including
the role of FEDAC clearance. A few years ago, one research investigator
did attempt to catalog all of the "regulations" that affect research
(Gandara. 1978); the review revealed a mine field of potential barriaers
and problems, If avaiuation research has become over-regulated, changes
must be contemplated in the regulatory environment and not just in the

. technical aspects of resaérch methodologies. .

Finally, it is now clear that "successfui"evaluation resaarchers
are those who are able to manipulate the interorganizatfonai complexities
that have been identified within this paper. 'For instance, Paul Hill,

" who conducted a-successful evaluation of the compensatory education
program, wrote that the five ingredients for success included the
following conditions (&n, 1978): |

1. The evaluation was aimed at decisons .that "users" could
make. .

2. The evaluation was conducted in open consuitation with
potential users.

3. The evaluation recognized that research information was -
-only one source of information that wouﬂd be available
to users. : i

4. The evaluation results allowed for divergent. positions
and values.

5. The results of the evaluation were produced in a timely
- manner, to feed debate about the action program.

What is surprising about this 1ist 'of major lessons.from a successfuyl
evaluation researcher-is that not one of the lessons. involyed the
technoiogy of the evaiuation Each of the lessons, on the contrary, )
.covers some aspect of- interorganizationai relationships, showing how the ..
research team must be prepared to manage such reldtionships.

_Myths die hard. The -purpose of this paper will have been served if
we no 1onger think of evaluation research as being organized 1ike traditionai
research. Evaluation research is not done solely by a research team and




- and’ therefore cadnot be controlled by theé research team alone. The

staffs of other organizations, as well as tHe nature of 1nterorganizationa1 o
relationships, all become important to the design and conduct of an )
'evaluation $tudy. Recognition of this comp]exity should lead to better
1nsights on -how to improve evaluations.
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"+ CHAPTER 4 & .

EVIDENTIAL PROBLEMS IN SOCIAL PROGRAM EVALUATION AND THEIR
ANALOGS FROM ENGINEERING AND THE PHYSICAL SCIENCES, MEDICINE,
AND AN ASSORTMENT OF OTHER-DISCIPLINES, BASIC AND. AEPLIED.
TOGETHER WITH SELECTED HISTORICAL REFERENCES
Robert F. Boruch
Northwestern University. Evanston, I1linois

1. Introduction

. This paper concerns the problems that are engendered by efforts to.
collect evidence about a problem or a proposed solution. ~The special
focus is on problems common to both social program evaluation and to
evaluation in other arenas, notably the physical sciences, engineering,
—~medicine. and occasionally commerce. Not all of the problems are new,
despite contemporary arguments over what to do about them. And so the
paper is studded with references to early pertinent work.
I have several reasons.for developing a disquisition of this sort.
In the ﬁirst place, science in the abstract recognizes that the diffi-
culties of accumulat.ng decent information transcend discipline.  But
the lay public and its representatives and analysts in sundry disciplin-
ary camps often do not. The failure=to apprehend that the same problems
occur in both pMysical and social sciences, indeed that many are very ‘
durable, is a bit shameful.. It results in social ‘research’s being-con- -
strued as more feeble than ‘'work in other. vineyards It is more feeble |
.in some. respects “It is at least as robust in others though. And crude By
comparative work of this $ort may help to illustrate the point. i
The more immediate, less rhetorical, feature of the motive concerns
the responsibility of.agencjes such as the U.S. General Accounting Office,
to oversee performance of government in a variety of tasks. The problems
~ that these agencies encounter: are often statistical and scientific at
. their core, thoughothey re infrequently labelled as such, and common to
. several disciplines__~lkis papen.may help to remedy this problem as Well.
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A second motive is more personal. The writer is a metallurgical
engineer turned social scientist. The vernacular differences I encountered
in stumbling from one field to the other are tedious at best. The social
program evaluator's "formative evaluation" is no different, though- perhaps
more obscure,for gooo or ill, from the  engineer's "trouble-shooting" or
“developmént."' At worst, they often imply notional differences, between
qualitative and quantitative, subjective and objective, that are often
grathitous even obstructive. In this respect, the spirit of the paper
is akin to others, notably Florman's Existential Pleasures of Engineering.
It is more a catalog than intellectual history or dialectic between camps.
But if it succeeds in stimulating better understanding of the nature of
such problems, one of its obJectives will have been met.

The examples illustrate failurﬁs of scientific knowing or of common
sense, little cortical collapses They are not'intendeq to demean research

"in the physical sciences medicine, or business. The point is that the
problemqure persistent, “and we ought to appreciate their appearance in
.a varjety of human enterprise. B o .

2. Implementing Programs and Characterizing Delivery
It is something of a truism that social programs are never delivered
as advertised. The secial scientist often finds it very difficult to assure
that the program under investigation has the form that it is supposed to
have. Moreover, it is often difficult to mbnitor the discrepancy between
. ,-plan and-its- actuali;ation syStegptically. - The problem*is persistent in
evaluating complex, broad aim efforts, such as Model Cities Programs v
during the 196Q's (Pressman and Wildavsky, 1973). It is characteristic
of newer evaluations, including those directed at programs which are said -
to'be'nell structured but,structare depends heavily on individuals' follow-
ing marchingsorders. They@ften do not or cannot. See, for instance, Fair-
weather and Tornatsky (1977) on evaluations in mental health, Kelling (1976).
on police research, Sechrest and Redner (1978) on estimating the effects .
of innovative criminal rehabilita‘ion programs, and Rossi (1980) on educa-
tion, welfare, and other programs. . .
. Laboratory research is not spared the problem, of course, though {ts
severity and measurability differ from the field variety. Grey eminence

‘
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. L. L. Thurstone_encountered military trainers who gave instruction secretly‘td'
' ‘control group telegraphers in the interest-of assuring. they got;th@“benefit '
‘of sleep learning (Mosteller, 1978). Partly on account of such early diffi-

culties, it is common practice in social psychological research to chack
treatment manipulations. The measurement and reporting probiens apply to
methodologfcal"research on improving cooperstion in mail surveys (se:
Good,- 1978, on Christopher Scott), to educational evaluation (Leonard and
Lowry. 1979), and to applied social research on other topics (Boruch and
Gomez, 1979).

The problem is not confiped to evaluatioﬂ’gf social programs. It
appears in the engineering_s:SLhces where, -for example, allegations that
reliability of control over variables affecting’reactor cooling systems
have been a grave concern (Primack and von_Hipple, 1974) The control
problem\\na;:::Ochemical processes has been sufficient to warrant V.V.
Federov's ping new approaches to understandinq in randomized tests
at Moscow. (Despite this there appears to be little attention to the
problem in texts of experimental design in industry ) Bureaucracies Have
simply forgotten to .implement plans for pesticide control (U.S. General

N.Acc0unting Office, 1968) and to deliver vasectomy kits in fertility control
} programs (Sullivan, 1976).  They have denied the existence of . treatments
or mislabelled them: Recall the U.S. Defense Departiment's denial of the
“use of poison gases at the Dugway. facility. Théj:sgtlem is implicit in /
early agricultural experimentation as well if we ge cprrectly from /'
Yates' (1952) concerns about correction of bias in moving from 1aboratory
versidns of fertilizer application to field studies. It is -also buried
}in the histdry ‘of manufacture, including the production and adulteration -
~ of foodstuffs: recall Accum' s treatise for the 19th century consumeq/ e
Lest the blame be ‘1aid on institutions, recall that the odds on, being treated
by the piTl advertised on the label are 9 to 1 according to the Foodﬂand
Drug: Administration “What happened to the. remainder 1§ not’ known.

" There ‘are more ‘than a few, interesting para11e1s between eva]uation of.
social . programs and meteoroiogical studies of the past ten years, ﬁudging
from Braham (1979) Kruskal (1979), Flueck (1979), Crow, et al. ;977),
Neyman (1977).¢ and others. The commonalities are especially evident fr
‘randomized tests of the effects of. cloud seeding on precipitation Pilots
who were responsible for seading silver iodide crystals had their own - .
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’preferences,about where to fly, notab{y in sight of the ‘coastline for the ‘- -
_-Israe]i experiments: Decisions had to be made about whether to shift the
target*accordingly.. Spillover of seeding or contamination of'neighboring'
clouds is a threat to the validity of inferences in these studies, just as
it is in the social sector where ‘children not assigned to specia1 education
may receive it anyway from well-intentioned teachers. Seeding flares in
early experiments in- Florida were‘imperfect just as nutritional supplements
were in the early Colombian experimerts on the supplement's effect on ability.
‘Measuring the level of imposition or of receipt of treatment seems to be
" no less difficult here than in the social sector. Indicators of intensity
of treatment, for instance are sometimes crude, e g., recorded duration of o

P4

- seeding and mean wind speeds in the target area. Reliably 1ndex1ng cloud

conditions is all but- 1mpossib1e on account of their variability, and this
problem is analogous to the chronic one of assaying the local conditions
that may affect delivery of welfare services, ‘educational TV, or income
‘trans fer payments, in evaluating social programs.-;

The unwil]ingness 0 abiiity of field staff to adhere to regimen
Jdemanded by a new social program seems not . much different from the reluc-
" tance evident in some tests of medical 1nnovation For instance, attempts
to determine whether conventional, enriched-oxygen environments for treat-
ment of premature infants actually caused blindness met with remarkab]e
jresistance from some nurses and phy51c1ans The latter were unable to .
countenance depriving 1nfants of oxygen, though subsequent research demon~/f/f
" strated that. oxygen was -indeed influential in producing blindness (Si]ver- v
man, 1977) The difficulty here parallels earlier ones, encountered by - ~
British Army Surgeon General John Pringle and others. who attempted to o
‘reform the sanitation practice of hospitals (Marks & Beatty, 1976). The
problem also extends to well-trained specialists where, for example, the
-integrity of an operation such as coronary bypass is variable judging by
indices such as perioperative ‘heart attacks, graft patency, and crude
hospita] mortality rates (Proudfit 1978). A similar problem, in less
obvious form, emerges when one considers the material used in tests of
vaccines and drugs. Confirmatory tests of polio vaccine were disrupted
briefly by a product that induced’ poliomyeiitis instead of preventing it
_ (Meier, 1972; Meier, 1975). The Indian tuberculosis prevention trials

) : p )
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T were executed partly to. determine whether effectiveness of vaccine de- _
monstrated earlier to have been effective had altered because of strain
mutation and changes in antigenicity, variation in production methods or
“in_doseage levels (Tuberculosis Prevention Trial, 1979; / Q}\1980).

A cruder form of the problem involves receipt of trea nt and adher-
ence to regimen. For example in the Kaiser-Permanente tests of multi-
‘phasic screening, many of the indiv1duals assigned to the screening ,
program failed to turn up for periodic examination. The research staff,
interested in effectiveness of screening and not of natural turn out rates,
mounted an intensive telephone program to encourage participation in the
free and presumably beneficial service (Cutler et al., 1973) Similar
encouragement strategies have been necessary to obtain interpretable esti-
mates of the effects of v1ewing educational television. A good déal of
the argument over the implications of the University Group Diabetes Program
‘hinges- on an identical problem--a minority of patients in at least one
group appear to have adhered faithfully to the treatment regimen to which
they were assigned (Kolata, 1979b).

%3. The Odds on Success and Failure
and Uniformed Opjnion

These were the generations of'Budgeting

Planning Programming-Budgeting begat Management by Objectives
Management by Objectives begat Zero base Budgeting

Zero base Budgeting begat Evaluation

Evaluation begat Experimentation

Experimentation showed that nothing works.

./( - From A, Schick, Deuteronomy
' _ : The Bureaucrat 1976.

The concern that innovative social progams will fail is justified.
But the expression of that concern is often pessimistic, occasionally
~alarmist in some camps wildly optimistic in others. At George washington
B University. for instance, we' were taken aback by the plaint that evaluation
s discouraging to the public, bureaucrats, and politicians because bositive
" effects appear 1nfrequently, and so it should be trimmed. In one of L
Patricia Graham s public addresses as head of the National Institute of P

a
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' Education, she took pains to recognize dec]ining “agency morale and attri—
\ buted it partly to the conduct and results of contemporary program eval-

~ uations.  Pessimism {s not an uncommon -theme ip the academic sector either.

_Here, it is easy to find comfortable cynicism about the lack of good evi1
- dence, and occasionally, the judgment that because evidence is poor in
quality, programs are also. poor in quality. ;

One problem, of course, is to determine when thevpessimism is warranted.

We believe it is generally misleading as the incontinent optimism of early
programs. In particular, che vague negative view, is not well justified  ° .
simply because we do not yet have reliable information onthe relative
frequency of failure, success, or mixed results"of”neuﬁprojects. The short
history of evaluative policy and briefer development of competent field
. testing account partly for the scarcity of data about odds. To illustrate
one approach to understanding in this context, consider Gilbert, McPeek,

and Mosteller s .(1977) examination of high-quality evaluations of surgical :
innovation. Considering only well designed evalua}ions, they find that '[’
‘about one-third of such innovations-are fairly successful relative to stan-
dard surgery, a third: are worse than standard, and a third do not d#ffer
appreciabiy in effectiveness relative to normal practice. As one might
expect, similar problems have affected the introduction of .new drugs though
current success rate is pot clear For instance, a massive reevaluation ‘
of the efficacy- of drugs was undertaken by the National Academy of Science,
following the 1962 Drug ndments Act. The report suggests that about

7% of the drugs and 19% of\the claims were ineffective (see Hutt's remarks,
page 228, in -National Acade of Sciences, 1974). Thefmost pessimistic
estimate includes drugs that are only "possibly effective" and driver u .
statistic up to 60%. Gordon!and Morse's (1975) coarser review of the well-
~designed evaluations which have -been reported in the sociologicagllitera-—&}
“ture suggests that 75% of the _programs under study fail to detect any MjJ‘x#ﬁ
’ improvement over comparison programs If one adnits pooriy designed eval-
uations in the Calcuiations, the odds change of course. Some examples are °*
given in the section on inept design of evaluations. ' '

- No comparable efforts to assay likelihood of success have been com-

pleted .in education-research and development. But a crude upper bound

+



- might be obtained.from statistics on'projects that have passed muster with
the Department of Education's Joint Dissemination and Review Panel (JDRP)-
The JDRP reviews evaluative evidence on projects submitted by project '
managers to Qeterm1ne if evidence and size of the project's intended
effect are suff1c1ent to warrant further federal support. It is a biased

. sample of all such projects since submission to review is voluntary.

“About 60% have been approved in-recent years. At least one Tower bound
estimate for one category of projects is implied by a recent American’
Institute of Research review of bilingual programs. Only 8 out of 175
were judged to have sufficient evidentiary snpport to warrant approval
(Boruch & Cordray, 1980). | '

Judgments about’ fa1lure rate in the social realm are often based on
what appears to be the absence of failure or mixed resuits in others
So, for example, the critic may po1nt to innovations in eng1neer1ng as a
remarkable standard against which social innovation do not fare well. '
That standard is misleading 1n several respects not the least be1ng general
1gnorance of failure rate. Ordinary bridges, for instance, do collapse.
It was not until 1636 that the first quantitative treatment of stress in -4

. bridge structure appeared, written by Galileo. "Before his time the &
strengths and deformations of structures were determined primarlly by triale K

. and error. A structure was built. If it stood up, well and good. If not, ..
then the next structure was, made stronger where the first one failed, and
so on" (Borg, 1962, p. 4). They failed at a rate of 25 per year following
the Civil War. In the 1900's, bridges large enough to symbolize a new
1ndustr1al age collapsed before completion because "large steel members
under compress1on behaved d1fferently than the smaller members that had
been tested time and time- aga1n" (Florman, 1976 p. 32). " Suspension

. bridges’ have stumbled since 1741 desnite the1r stately grace. The failures
recorded in 18th century Scotland continued in 19th century England and in

’ f20th"century United Sta‘tes‘2 “The Tacoma ‘Narrows Bridge, which™ fa1led in

. 1940 on account of progressively amplified W1nd vibrations, is a common

"1llustrat1on in ‘introductory physics texts. The spirit of that illustration
also underl1es examples of flaws in the evdluation of Headstart, cited

~in graduate texts on qp51gn of.evaluations. The rules for making br1dges
robust.aﬁainst ampl1f1ed vibration d1d not become c]ear until the 1950 s.
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;ReSniﬁoff and Wells, (1973)’catalog‘examples and explicate the rules in their
-delightful mathematic text. The new arena;for failure here appears to be -
bridges remarkable for their length;pr age. . Up,until a few years ago, for
instance, the Tampa Bay's Sunshine Skyway had "ample clearance for even the
largest ocean- going vessel."” Theffact that the tallest supports ~did not
collapse when many of the rest did is curious but no help at all to anyone
who wants to cross the bay by auto "Winds up to 100 mph swept away a size-
'able chunk of the new Hood Canal pontaon bridge in Washington state, and a
Asize fraction of the $30 million investment with it (Los Angeles Times,
February 14, 1979, p. 1, 8)’ Maintenance failures and deterioration may
hasten the demise of New ¥ork s Queensborough (59th Street), the Golden
Gate, and others used as ‘bad examples in Congressional testimony on the
1978 Highway Act. . —
If we examine the start up of businesses, we find prospects for failure
no less formidable. f;For 197 , the ratio of business failures to start-ups .
o 'was about 20%. This estimate a conservative one since Dun & Bradstreet,
the ‘repository fdr such informat n, defines business fail;re as a voluntary

action involving loss to creditors or court proceedings--b kruptcy. D & B.
maintains "that every year several hundred thousand firms are started and
. almost an eqﬁal number are discontinued' (Dun &: Bradstree ‘The Business
Record Faibure, 1979, p. 3). But commerci l enterprisexis certainly better
~ off now than during the late 19th century. The commercial death rate, as
- it was éﬁelled at the time, was double the number of new businesses added.
The rat)o of failures, defined in terms of liability, to start-ups ranged
from 45% to 90%, or so-said’ Bradstreets's. (Stevens, 1890/1891)

The point is that, contrary to the opinion one may develop based on:
anécdotal reports narrow personal experience@\or poorly designed evalua-
}ﬁons, innovations in a variety of areas succeed less” than half the time,'

fand probably a good deal less than a third succeed at the field test stage.
/ .Innovative educational programs may succeed at roughly similar rates when
':'properly evaluated.

Despite theeotcasional appearanoe of big bang effects, advances in .
any science are usually small. This makes designing evaluations which are }'4
sensitive to small/effects very important Given a design which provides‘// f/ |

i‘f
»

/

T ) ‘ ! . . 3

- 74




| “,m;p.

 some protection against competing explanations anticithing the likeli-.
"hood that program effects will be detected, if they occpr at all, is

" reasonable. But it is difficult to find formal power ahalyses: in educa-
'tional evaluations, making it difficult to determine if the design was
findeed sensitive. It is small comfort that the same problem, ignoring

A _fandamental technology affects medical research (Freiman Chalmers,

Smith, and Kuebler, 1978) and less recent research in psychology (Cohen,
1962). That the technology, even where occasionally exploited is often
based on cptimistic rather than realistic guesses about program effect

size-is even less comforting (see Daniel, 1972, for- instance, on indus-

“teial experimentation)

. |
. Reliability and Validity of the Data
Mart\ﬁwain according to Mark Twain, was not terribly bright. But
he did have the wit to assay reliability and validi[y of phrenologists'

readings of his skull and palmists' readings of his| paw.. ' Some readings : :
were wildly unreliable: Bumps interpreted one mongh disappeared entirely /
or became dents on the second encagement. The most reliable palmist /:

appears- to have averred repeatedly that Twain had po sense of humor /
“(Clemens, 1917/1959) 3 Some researchers exhibit a sturdier indifference 7f/
to common sense. v ‘ . _ /
ProJects without Mmuch concern for quality of information include the //
Philadelphia Federal Reserve Bank's evaluation of the Philadelphia School

- District, the Federal Aviation Administration's evaluation oftheConcorde S

impact on communities in the airport 3 vicinity, and many of the recent

“studies. of the impact of desegregation For these and other cases, estab-’

lishing the quality of a response measure is essential for obtaining a
decent description of .the nature of a social pr#blem and for estimates of
the effects of a program on the problem. ! —

E pecially when evaluations are used to inform. policy, the conse-
quenc<§ of ignoring flaws in the information can be serious. In covariance
analysis of observational data, for instance, 91mple random errors of =
measurement can bias estimates of- program effe't Under conditions commonly ,

" found in the field the result is to make- weak}programs Took harmful in

compensatory education (Campbell & Boruch, 1975)\and _manpower training_ '
(BOFUS. 1979), andta_adulterate- eVidence about sex'or race’ discrimination e




- in court cases. Similarly erroneous conclusions may be,drawn'ih'applications
of the same method to basic researchpdata on schizophrenia, for instance
(Woodward' & Goldstein, 1977).  Ihe difficulties abide for anthropological

- disciplines as well as their more numerical sisters.—'Reeall for instance

Lienhart's view that Darwin was misled into believeing‘Terra del Fuego

natives were cannibalistic by natives who wished to be entertaining and

cordial. (See Przeworski and Teune, 1970, for illustrations and a

bibliography.) |

It is not difficult to find analogs to simple problems of rellablllty
of measurement in medical diagnoses. During the 1960 s, for instance,
well-informed physicians knew that 51mp1e tests for gonnorhea yielded

false positives. One physician, not so well informed, managed to start an

outbreak of mass psychogenic illness (contagious hysteria) among high

school students by simply failing to read medical literature. Understand-
ing the traps in simple tests led Mausner and Gezon- (1967) to avo1d rely-
ing on vaginal smears alone and ultlmately to the1r_development_of a '

remarkaple case study of the episode. Measurement.error in ‘the response - °

variable appears now in more complicated ways, judging from the University

Group Diabetes Program. There, not a little of the ambiguity in evidence

1s'attributab1e to the way diagnosis of cardiovascular disease depends on

whether one conduets an autopsy | And, of course, the random instability
~in blood pressure, among other traits,.causes no end of argument about who
is hyperten51ve and who is not, and about whether labile hyperten51on is

'1ndexed by blood pressure is merely regression to the mean or similar
artifact of the. way we ‘measure or respond to measurement over time (Kolata,
1979). The problem is' a hoary one in medicine and wel1-documented at ]east ‘ .
for illneSSes such as_smallpox and measles. Still, it is a bit unnerving
to stumble over examples' Cltjzen Graunt inveighed against the "1gnorant
and careless searchers" who did. not‘accurately enumerate deaths in the 1600's.
His little catalog of ways that cause of death might be misconstrued (does
a -seventy-five year old man die of "the cough" or of-0ld age?) is a rudi- .

- mentary theory of mlsc1a551f1catlon (Graunt 1662/1973)

Just as judgment about children may be ‘influenced by teacher's ex-
pectations, medical assessments are sometimes slanted by physician's
expectations more than by evidence. . Recall that in Mchedy and Bear's .
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'(1973) study of .neuromyasthenia, symptoms similar to those exhibited by

vict1ms of pol1omye11t1s were also exhibited by physicians and nurses
without the latter disease. The physicians regarded neuromyasthenia as a
clinical. syndrome when indeed the problem was psychogen1c ~Barnes' (1977)

_ fasc1nat1ng review of worthless surgery is also pert1nent here. He

reminds us that ptos1s was character1zed early in the 20th century as a
condition in which the position of internal organs was "abnormal." Sur-
geéhs thought the abnormality caused a wide variety of symptoms. Kidney
displacement, for instance, was al]eged to produce neuroticism, batk pain,
and‘vomiting We know now that ptosis is not an organic problem, that sur-
gery was unwarranted and that . diagnosis. and- etiology-were nonsense. The
reader may think this illustration far fetched. It is not, Jjudging from
recent efforts to slice the 1nC1dence of tons1llectom1es, hysterectomies,
and adeno1detom1es (see Dyck et al., 1977, for instance).

~ The engineer has to accomodate problems_of error in measurement

- too, of courskéayAnd despite the awesome growth~of the instrumentation
y

indusfry, the e often 1o less severe. For 1nstance, in the Handbook
of Dangerous Properties of Industr1a1 Materials, Herrick (1979) reports

-

that the re11ab111ty of air screen1ng is such that readings are within-
+25% accuracy This suggests that reports of environmental tests should
routinely prov1de 1nformat1on about their re11ab111|y, just as one ought

vto provide est1mates of re11ab111ty of persona11ty inventories, question- ~

~na1res and the 1like. The va11d1ty of environmental; test results depends

no doubt on local circumstances. And it's conceivable that thé results
ought to be adJusted ‘for these just as are standard measures that are
influenced by temperature and buoyancy*in the case of weight. The d1ff1-
culty of adJust1ng for temperature expansion can be traded to Michaelson' s
efforts to correct for thermal expansion in estimating the speed of light
and his failure to correct for temperature influences on the 1ndex of
light refraction (E1senhart, 1968). - T o

Flaws in observat1on and measurement on a much larger scale are not
advert1sed much, eSpec1a11y if they concern the military. But remarkable -
ones surface ‘occasionally. Detecting an atom1c blast, for example, is
not as easy nor reliable a process as one m1ght expect. The Vela sur-
veillance satellite "saw" an explosion in 1980 What was thought until

~then-to-be a un1que signal, assoc1ated w1th a blast, turns out not to be
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~ unique. It is produced by pecu11ar confluence of natural phenomena as
»  welP The influences on accuracy of measurement are as difficult to

assay in m111tary engineering. Part of the controversy over the Airborne .
Warning and Control System hinged on the airpla;.’- suceptibiiity to
attack and- the system's lack of robustness agaiast s:tute-of-*ha-irt
devices'for signal jamming (Sousa, 1979). And, of course, the interest
and skill of individuals given responsibility for measurement plays a
major role. The federal delegation of authority to state governments in
the national dam safety program, for instance, resulted in data which

“aried enormously in quality. Dams were missed entirely in their inventory,

hazards ignored and data was inaccurate in other respects (Perry, 1979).
Recogn1t1on of such problems in the sciences is not recent. Galileo
had the sense to have the ball descend the channel repeatedly to assure

'that his estimates of acceleration rate were decent. Not more than 30

years later, Graunt (166241973),issuedﬁcomp]aints about the indifferent
quality of records available: for political arithmetic. Over a hundred
years later, astronomer Simpson made the same point in writing aoout the
need to obtain a mean in observations. ' Echoes of that advice can be
detected in at least one electrical engineering text of 1917 and one chem-
ical engineering text of 1938. (See E1senhart 1968, for a remarkable )
treatment of the t/p}c/and fof’references to these examples.) As one m1ght'

dexpect there are phys1cal antecedents to contemporary debates over difi-

nitions of 1nte111gence, ab111ty, and the 11ke " The d1fference between

the American ipch and the British inch, created by legal fiat in }866 was e

small but caused no end of problems nnt11 1966 when both were defined by -%}

agreement as 2.54 cm (Barry, 1978) L _ | ‘
The idea that there are 1mportant qualitative aspects to the problem

of measurement error is not especially new.. A founding father of -statis-

‘tical qdality control methods recognized it in'the'1930's,_stressing'that o

people,'the physical devices, and other influences on measnrement need to
be recognized 'His observations were presaged by astronomer Georde'Biddel
Airy in 1861 who warned against "light" assumpt1ons about presence or -
absence of- constant error, and recogn1t1on of chance variation.  The

u.statistician Gosset (aka Student) recogn1zed higher consistency among

meas ures taken within a day relative to those across days, and speculated .




on the reasons for the phenomena in 1971 (Eisénhart, 1968). Mosteller
(1978) notices similar structure in time lapse data generated during the
1860's under the support of the U.S. Cosst and Geodetic Survey, working'
on Gosset's turf in 1956, Cunliffe (1976) tound notable random variation
and peculiar within-laboratory variation in measures of the volume of
Guiness beer in bottles. This was apparentiy remarkable enough to Just1fy
"very delicate conversation” between Cunliffe and Gu1ness" chemist, from

which each "retired, somewhat wounded. " o

The little herd of theories and inventions which helped to imnrove
understanding of the qualitative aspects of measurement in phys’ d
*ngineering sciences seems not to have been matched in the soc:. Jr.
But some relevant work has been done. In broadening his thesis on social
~experimentation, for example, Campbe]] (1975) espoused a side theory on
corruption of socfa] indicators. The idea is that as ston as it becomes
well known that a measure is being used in making pn]1cy decisions, notably
in program evaluations, the measure will ke corrupted in some degree. A
related idea characterizes 14th cuntury India’s Ibn Kaldun‘s observations
on his predecessor's exaggeration of numbers in description. Numeric sen-
sationalism exalted the status of historian and statesman then as it does
now, and Kaldun's attributing the problem to lack of conscientious criti-
cism seems no less pertinent now. During the same period, China regarded’
the problem of suppressign of facts in censuses as serious enough to jus-
tify beheading minor o%ficials {Jaffe, 1947). To get much beyond the
idea, oné must identify the main influences on corruption. For-Knightly
(1975), in what must stand as a model of crude theory in war reporting,
this meant tracing the quality of battle statistics, from“the Crimean
wars to Viet Nam, as a function of incompetent journa]istﬁ,.se]f-interested
generals, self-serving politicians, and as a functioﬁ’of what he regards
as a min&rity, the virtuous members of each tamp Sound mjsreporting in
recent wars seems not to have _impeded military careers of some, ‘generals
(Halberstam, 1969) : -

The scholars" observations on corrupt1on are c]ever and 1mportant
But it does seem sensible to recognize other persistent sources of d1s-
' tort1on Indifference and inability may not be as titillating as corruption
but they are likely to account for more of the problem. The indifference




was recognized by Graunt if we interpret correctly his concerns about
London's ignorant and careless searchers. They are implicit in Barnas
Sear's reservations, as Secretary of Education for Massachusetts, about
the quality of educational statistics, in 1850: "Those who know the
summary manner in which committees often arrived at their conclusions  in
respect to this (numbers of children in various types of schools), will
use some degree of caution in reasoning from such data" (Kaestle &
Vinovsky, 1980). Inability is harder to infer. But it's not an implau- -
sible reason for Histortion in Chinese censuses of the'14th century and
afterwards: the individual being counted might regarﬂ the act as depleting
oné's spirit, it's something of an embarrassment to have an unmarried,
marriageable daughter in the household. and so on (Jaffe, 1947). And it
achunts, at least partly, for poor statistics on some diseases: 17th
century attltudes toward venereal disease and 1ts recognition appear to
‘have been almost phob1c, and probably helped to enrich the physicians of
-the per19d.

5. Access to Data and Reanalysis

Routine reanalysis of data from program evaluations is a relatively
new phenomena. But tfie ‘general notion of secondary analysis of social .
statistics'is not. In the United States at least, it was implicit in
Mad1son S. arguments w1th Congress about the multiple uses of census
information (Cassedy, 1969) It was dramat1cally exp11c1t in arquments :
over social statistics just before the Civil War. Congressiori criticism
of -printing contracts for the 1840 census resultS and John Quincy Adam's
interest in census inaccuracies led to the American Statistical Associa-
tion's’ 1nvest1gat1ngthedata (Dav1s, 1972; Regan, ]978) - There was con-
siderable controversy since the st§t1st1c were uscd by slavery advocates
< such as John Calhoun to support the “petqﬁkhr" institutieon. The spirit
of the enterprise in the laboratory has -been durable. It is reflected,
for instance, in reanalysis pub11shed in 1929, of psychophys1cal data
generated in 1873 by C.S. Pierce. Mosteller (1978), who provides the
references, rummages stitl further, 1nthe1nterest of illustrating the
character of nonsampling error.
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In recent years, good illustrations stemmed from evaluative research
on social programs. This includes fascinating reaqalyses of Coleman's
Equality of Educational Opportunity Surveys, appearing in a Qolume edited
by, of all things, a senator and a statistician (Moynihan & Mosteller,
1972), of data from evaluations of Sesame street (Cook et al., 1975), Head
Start (Magidson, 1977), and others. At times, the results are both sur-
prising and important. Leimer and Lesnoy (1980), for instance, appear to
have discovered a fundamental error in the 1974 work by Martin FeldStein,
current president of the National Bureau of Economic Research. The origi-

" nal work, used as 4 basis for policy, purported to show that social security
"“had a ]argé negative effect on ind}viduals' savings. The reanalyses show
no such effect and }mply remarkably different policy. In Fowler vs North,

the-Supreme Court used an economist's estimates of the effect of capital
'pundshment on homicide rate in reaching its decision on constitutionality
of that punishment. At least one major reanalysis, done after the deci-
sion, suggests that contrary to earlier conclusions, capital punishment
does not have a substantial deterrent effect (Bowers & Pierce, 1980). -
Similar?y remarkable changes in views come about occasionally in
FéanalySis of physical data. For instance, a health’physips 1aboratory
recently analyZed rainfall samples following a suspected nuclear explosion.
Their°findings on water borne fission products appeared to confirm the
\\\\fact that the blast occurred, but independent tests suggested no such
~ “thing (Science, 1980, 207, 504). The original finding appears to have :
"been due to confaminated instruments. In the case of the University Group -
Diabetes Program, a federal decision to require warnings on tﬁe-use’of
tolbutamide was made before the reséarch was reported in professional
" forums and much before data was to have been released for secondary
. analysis (Kolata, 1979b). The requirement waS_evéhtial]y rescinded when
arguments over implications of the data became serious. ‘
The reanalysis of evaluative data carries no guarantee that it will
. inform any more than does .reanalysis of other kinds of data does. Nor v
will it always be apparent that reahalysis will be more informative than
primgry analysis. Ingenuous optimis. about the latter appeared among some
turn of the century professors and f see no reason to ignore that history

-
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‘andlits implication. In particular, it is an unwarranted expectation that
"as a mu]tipiication table should be reliable for both the Yary and the
Conmun1st the conc]us1on of social trends should be valid alike for the
radical and conservat1ve" (Odum, quoted in Barnes, 1979, p. 62). The data
will, for example, be used for purposes other than those for which it was
collected, properl]y and improper]&. Chambers (1965), for instance, recounts
how the correspondence between time series data on small pox incidence and on
vaccination campaigng were interpfeted by anfivaccinationists as a demonstfa— A
tion of the invidious effect of vacciqptfﬁﬂfi;en in fact, the campaigns were
mounted fo]]owing‘thg;onset of an epidemic. Barnes (1979) reminds us that .
Marx used data from Her Majesty's inspection of factories in ways "undreamed
of" by the government. Debate about what the data mean can be extended.

The UGDP trials ended in 1968, but papers which purport to find the vitiating
flaw in original interpretation continue to appear (Kilo, Miller, Williamson,
1980). Fifteryn years after randomized field tests of cloud seeding in the
Uniteo States, aravments about what the conclusions ought to be pers1st
{(Braham, 1979; Neyman, 1979). Durable debates are not less easy to find

in osucatinal proyram evalustion though thhy seem to be less grim and
certainly less vitupef&tive than those in the medical arena. Magidson

(1977) bu1lcc mare plaus 'z models for estimating that program s effect in
13¢6 or so The nicdels seem not to have satisfied other scholars publishing
in{valuacion Quarter_ly_ since then.

It has not alwayg;ueen.easy to secure data for secondary analysis in

any of the scicrges, Proorietary ‘nverests, ¢aclared or not, seem to account
for data not baing manifestly available’to independent analysts when the

liorth devision or. capita’ pur ishment was reached. -Indeed, the first major
critinism or the analyses used in ‘the ras< was based on counscientious recon-
struction of the dala from disparate sources checked to assure that the

data v2re similar o if not identicel to the informaticr sgadt in original
analyses (se: Bowars and Pierce, 1980). - The teri-itorial imperative and

‘ner ;nnal differences: amoig ac1ent1st' appears in over.half.the chapters of
Watson's Double Helix as obstacles to fitting better modgls of DNA structure -
to raw data, z-ray diffraction photographs The problerf of access in the
»atural 4civnces is suff1c4ent1y tant1]1.1ng to warrant the attentior of
1qdependeﬂm authors as well. Koestler's (19/)) descr1pt1on of the tang]e N
- o : LN
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‘over Kammerer's research emphasizes the +:ulty of acquiring the toads,

he used or parts therepf to verify the sc- . .ist's claims.5
When the data are held by an insii*u: .n, matters become very diffi-
cult indeed and may involve the courtc. e problem is less one of dis- -

cipline difference than contest betwaen the'governmenf.staallh and civilian.
“Sharing information does not come naturally to the policy maker because
knowledge is power" or so sayeth Yarmolinsky (1976, p. 265). Threats of
legal suits under the Freeqom of Information Act have been used to e?‘ract
social data from ADAMHA, just as they have been used by physical scientists .
to obtain information from the Atomic Energy Commission on licensing cri-
teria and from the Federal Aviation Administration on the Supersonic Trans-
port (Primack & von Hipple, 1974). T & Department of Defense's refusal
to disclose actual sites-of herbicide/ spray in Viet Nam impeded the attempts
of the American Association for the Advancement of Science to verify the
Department's claims that effects of spraying are fegligible and to assess
the laboratory data on the topic, (Pr1mack & von Hipple, 1974). I
Forsham vs Harris the access issue commanded the Zttention of the Supreﬁé:)
Court. There, phe‘suft brought by independent analysts argued that data
generated in the University Group Diabetes Program trials should be made
" available for reanalysis. A period of groping among federal agencies to
determine which one had the data was followed by a legal suit., Apart from
the general scientific justification for access, it was argued.that the
data from a publicly supported project were used as+a basis for major policy
decision and this implied Thaf the information ought to be made available for
reanalysis. The Court ru]ed aga1nst forced disclosure. '
Institutional reluctance to disclose ;pformat1on is not new of course,
‘But it may come ‘as a surprise that paragons of early stat1st1ca1 virtuey
such as John Graunt, were not disposed to free access. In his introduction
to Natural and Political Observations (1662/1973), Graunt advocated Englamd's
Keeping records universally on burials, christenings, and an assortment of
other events. But he adds "o why the same (statistics) should be made
known to the people, otherwise then to please their curiosity, I see not"
(p. 12). At the end of the'monograph he passes the buck: "But whether the/
knowledge be necessary to many or fit for others, then the Sovereign, and
his chief Ministers, I leave to consideration,” (p. 74) . presumably of these

Co-
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same authorities. Graunt's unwillingness, or at least ambivalence, to
disclose information was not unusual. De Santilla (1955) reminds us of the -
"pPhythaogeanprivacy of research" that charactérized views of Copernicus
and Galileo. Neither they nor their contemporaries were much inclined to
publicize some of their observations ard the constraints of religion ~eems
. to have bg&p only ﬁhft of the problem. Lecuyer and Oberschall's (1968)
fascinating review of the history of social research in western Europe
suggests swings between openness implied by government ordinances requiring
registry publication of births, deaths, and 50 oh in the 17th century, and
the secrecy implied by surveys and reporting systems for taxation and mili-
tary conscription of the 18th century. Nor does this seém to be a European
“phenomena. The secrecy that characterized storage of demographic data
collected in 17th century Dahomey and in China in apparently all censuses
is military-in its origiﬁs. For Dahomey, this was probably less easy to
do than it sounds: counts were represented by large sacks of pebbles and
updated often. _ ,

" In social statistics generally, there have heen recent efforts to make
information more readily available.. Flaherty (197" for instance, took a
leadership role in getting international ag ecment on principles_of dis-
closure, principles which run counter to conze ~vative tradition of statis-
tical bureaus. in Britain and Germany amori? “i'ers. In the United States, .
‘there have been more t:.+ = tew very recent efforts to assure that evaluation
data are MOre,readily ava“iable ‘or review. Federal, rather than state,
agencies, in criminal j.ciice reseavch, education, and census, have devel-
oped policy and are testicg it (Baruch, Wortman, Cordray, 1980). The same
spirit is evident in recent advice to medical researchers(}hat the need
for secondary analZEJE of experimentQI data be stored for use.by indepen-
'dent analysts (Mosteller, Gilbert, & McPeek, 1980), the creation of data
repositories for studies in metecrciogy (Braham, 1979),'energy, environ-
ment, and others (Kruzas & Sullivan, 1978).
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6. Indivitdual Privacy and Copfident1alit1§
!‘m \ \

Despite contemporary rhetoric, the privacy questions %hat emergé in
social research efforts are not new. We can trace public concern about
census surveys to 1500 B.C., when in Exodus (30:11-17) and Samuel (2 Sam.
'24:1-5), we find both Godand man cpposing military demographyf' Popular

_ objections are rooted at least as much in a wish for inte]lestive'privacy
as in.a desire for physical self-preservation, and ;hey'are}po_less evij
dent in the early history of social research in the United States. An
interest in sustaining at least some anonymity with respect to the govern-
ment reveals itself in colonial New England's restrictiig the colléction
of data for "public arithmetic" to phblic]y acceg;jb1é inTormation (see
Cassedy 1969 and Flahec;y 1972). The.pr{ygcx’fﬁéme is implicit in Madison's
arguments with Congres§ over whqﬁ/data“ghduld be collected in national

- _censuses for the saggvgf‘managTﬁb the republic. It is explicit in - n
LemiieT- Shattuckys reports to the Massachusetts Sanitary Commission in @

1]

1879, which refer to public concern -about the propriety of the then—noVé1 %
epidemiological survey and about the government's use of the resulting
data. Shattuck's work foreshadowed controversy over roftine surveys of
public health and the creation of archives containing informatipn on
mortality and health during the late 1300%s (Duffy, 19?&). That con-

. troversy is no less apparent today in tune-deve]oﬂingvcduntries. where
for exémple;‘dédths méy go unreported "2 éccdhnt~€f privacy custom, mem-

e

g
o

ory lapse, or inhéritance‘taxes. [bg.cu11éction of economic data has run
“a-simitarly diffi cul,’g\géqﬁsg«-;'&ﬁ‘fﬁ'pubh’c demonstration against ¢he Social
SeCUrity Administration's record keeping during the 1930's reflecting a
"'coqcerh not -only about personal privacy but, from commercial quarters,
also about institutional privacy. ) .
 That data obtained for statisticalaresearth,ought to be maintained
as confidentia]-is probably at least as old ah_idea. But aside from the
fine work of Flaherty (1972) and-Davis-(1971;-1972), there is-scant his-
torical documentation on the matter. In America at least, the idea s
explicit iﬁ"guidelinqg issued in 1840 by the Census Bureau, bequiring .
that census enumerators regard as'CSFTTHEEE?ET\Tantmggipn obtained ‘from
their respondenté (Eckler, 1972). Indeed, the history ef éttémpfs'to‘makg¢¢i‘_ﬂé

-
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certain that the respon&ent's fear of disclosure would not inhibit coop-
eration in social research can be traced throughout much of the U.S.
Census Bureau's existence. As the amount of information elicited grew
from the simple enumeration of 1790' to the economic and social censues
of the early 1900's, and as the quality of surveys shifted from the aston-
ishingly inept efforts before 1840 to the remarkably high-caliber work
of the present day, so too did the laws governing disclosure-~from rules
demanding public posting of information elicited in a censuslto explicit
statutory requirements that information on individuals remain completely
confidential in the interest of preserv1ng the quality of daéa available
to the nation. Thé same theme is evident in the early development of.
economic welfare statistics, notably undar the Social Securlty Adminis-
tration. The problem of deductive dlsclosurg/Js not a new one e1ther _
Ross Eckler's (1972) hlstory suggests” that the risks of accidental disclo-
sure based on published statistical tables, most evident in the census of
manufacturers, were officjally recognized as early as 1910.
Legislatige,pnotegtion has, in the case of the census, been helpful
in. resisting preSSures brought to bear on this public interest by other
,‘publlc 1nterests The U.S. Census Bureau has successfully staved off
~ demands for information on 1dent1f1ed respondents ,that range from the
trivial to the ignominious. The latter include attempts to appropriate
census records during World War II in an effort to speed up Japanese
1nternment There have been requests that were superficially worthy,
~ including location of lost relatives, and others that were not so worthy. ,
But the same level of protection in one quarter may ‘serve as a barrier
in another Under current np]es one may not access census records that
are. under seventy-two years o1d for sociomedical or psychological researdh
or any other type of soc1a1.ré earch “The absence of such rules ev1dent1y
facilltated Alexander Graham.Bel] s original genealogical research on .
deafness, based on records ava11ab1e from the 1790 census -onwards (Bruce,
1975).< ‘
What is new then is notthe occurrence. of privacy concerns in social

research, but rather their inect e and character. Social scientists,
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including those who have been traditionally uninterested in field researeh
have become more invo]ved in identifying social problems and testing possi-
ble solutions through field studies. This increase in the policy rele-
vance of research generates conflict with some policy makers simply because
a new standard--higher-quaijty empirical data--is being offered as a sub-
stitute for a more traditional emphasis on anecdote and expert opinion.

The increased contact between socia] scientists and individuals who are
unfamiliar with their methods, obJectives and standards is almost certainly
a cause of increased discord, including argument about privacy. “Finally,
the larger research efforts typica]?b involve a variety of interest groups
and commentators The interacgion of research sponsors, auditors, journa-
11sts, and groups of research participants with opposing views on the.value
and 1mp11cations of the research complicates matters. In this setting,
privacy arguments may distract attention from far more important issues;
they may be entirely specious simply because reporting is inaccurate; or
they may be legitimate but intractable because the standards of interest

groups differ remarkably.
.

'Corruption of the Principle
It does not take much imagination to expect that, at times, a confi-
dentiality principle will be used honorifically. In the best of these
instances, the appeal to -principle is pious but irrelevant--that is, there |
is no real threat to individual privacy or to confidentiality of records.

At worst, the appeal is corruptive, dedicated not tb preserving individual
privacy but to assuring secrecy that runs counter to the public 1nterest\

In either case, social research and espec1a]]y the evaluation of“sociai\»

reforms are likely to be impeded. Lobenthal (1974), for example, reports;;“‘~3~”

*that in designing evaluative research on correctional facilities

Even many [correctional] program personnel from whom we sought
information rather than advice withheld their cooperation There
was, for example, a sudden solicitude about clients' rights to
privacy and ostensible concern with the confidentiality -of records.
When an elaborate protocol was worked out to safeguard confiden-
tiality, .the data we equested were still not forthcoming. (p. 32).

Similarly, the“privacy 1ssue has been used to prevent legitimate evalua-
itions of some drug treatment programs in Pennsylvania, where records were
destroyed despite immunity of record identifiers from subpoena under the




1970 Drug Abuse Act. [t has been used to prevent evaluation of manpower
training programs in Pittsburth and evaluation to mental hedlth services
.programs in southern California., It has been used to argue against the
System Development Corporation's studies of integration programs in the
New York City school system, despite the fact that children who responded
to inquiries would be anonymous. These episodes dn not represent the
norm, of course. They do represent a persistent mjnority'event.

Little vignettes at the national level are no less notewdrthy, though
the reasons for impertinent appeals to privacy differ a bit from the ones
just described. For example, according to Boeckmann (1976), Senate sub-
committee members used the privacy issue as a vehic]e for discrediting
researchers during hearings bn the Negative InEome Tax Experiment.r She
suggests that the action was| part of é drive to bury the idea of a gradu- '
ated income subsidy program.| More generally, the privacy issue has
a convenient vehicle for asséu]ting national research that could
political interests, and forggetting votes. Mueller (1976), f
argues that former President Nixon's support of the Domestic-Council on,
Privacy, the Privacy Act, and theories of executijve privilege did what
it"was supposed to do--focus public attention.on matters other than war.
That both uses are persistent but 1ow~fredﬁéncy events .is evident from
similar experiences in Norway, Sweden, and Denmark, as well as in the
United States (Boruch & Cecil, 1979). .

The most predictable adulteration of principle occurs before. each
u.s. popu]ation census, when ritualistic assault competes with thought-
ful criticism for public attention, To Charles W. Wilson, a former chair-
man of the House Subcommittee on Cénsus and Statistics, for}examp]e, much
of the controversy over the 1970 Census was deliberately fomented by
colleagues interested less in priVacy than in votes,'and by journalists
moved less by the need for balanced reporting than by the need to generate
pfoVocative stories. Furtier, the evidencé“used in attacks on the census
was often misleading.- - ' '

" Reference was continually/made to a-’total of 117 [Census] questions
despite the fact that this total-could be obtained only by adding
.all the different inquiries-on the forms designed for 80% of the
population; those—for 15%, and those for 5%.--A-number-of-the
questions "appeared on one form only, and the maximum number of
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questions for any individual was actually less than 90, The
question on whether the bathroom was shared continued to be dis-
torted into the much more interesting version "With whom do you
share your shower?" (Eckler, 1972, p. 202)

Similarly, in House Subcommittee Hearings, "One witness who had been
scheduled to appear in support of ]egislation. proposed by Congress-
man Betts to restrict the 1970 Census, admitted that he had learned from
earlier witnesses that his prepared statement was incorrect” \Eckler, 1972,
p. 204). i

An agency's refusal to disclose data on even anonymous individuals,
under false colors of privacy, is of cour$e not a new problecm, nor is it
confined to the social science arena. Its origins, in the United States
at least, date from the reluctance of thquassachusetts Bay Colony to
disc]ose either statistical information qn mortality rates or records on
the death of identified individuals, for fear of jegpardizing’their
project (Cassedy, 1969). The data, if dﬁsc]osed;"would présumably have
made the colony much less attractive a prospect for volunteer colonists
and for its conscientious sponsors. A sﬁmilag reluctance appears to
" underlie the distortion @f fatality and laccident rates pub]iéhed by
commercial\contractors’for the Alaska p?peline (see the New York Times,
-7 August 1975). Institutional se]f—proFection of the'same’type has
hampered the efforts ¢! >iomedical researchers to understand the causes
of the Thalidomide tragedy: the pharmiteuticai combany has refused to
disclose its data on test subjécts in statistical summary form or otherwise.
The idea is implicit in the refusal.of;the Philadelphia public school -
system, during 1975-76, to disclose daia on mino ¢'~oups to 'the U.S. -
Office of Civil Rights on the groundsibf student p. * ., thoughVOCR.
required only statistical summary data. It is transparent in at least
~one court case involving a school's efforts to resist, on Privacy Act
grounds, the sampling of anonymous st#dents by researchers who were 4
interested in the racial biases .that fiy underlie diagnosis of maladjusted
~and emotiongl]y disturbed youths [P}iﬁ;cy Journal, 1977; Lora v. Board
of Education of City of New York (74’F.R.D. 565)]. | _

There are, at iimés, good administrative and political reasons for
an agency's refusal- to disclosg statistical records to a researcher or to
permit researcher access to individuals. Though we may be unable to
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subscribe to those“reasons, it 1s not in our interest to confuse the rea-
sons for refusing disclosure with the issue of individual privacy. It
is reasonable to anticipate that controversy will be instigated for pur-
poses other than those advertised, even if we can offer no general advice
here on preventing dispute. And we can offer partial solutions to one
problem.
7. Public Interests and the Quality
of EVTdenchjn Public Policy |
Reasoning from information is often not easy. And if the information

is of an unfamiliar-sort, 'as statistical data are for many, the task is more
difficult. Perhaps more important, the unfamiliarity makes it difficult to
persuade others that the information can indéed be useful and ought to be
valued at least as much as experience and anecdote. )

. As one might suspect, the problem is an old one. No formal histery
of public interest in evidence for policy burposes has been written. But
it should come as no surprise that arguments about the matter are as old
as recorded efforts to consolidate for public policy. Consider, for in-
stance, John Graunt's (1662/1973) Natural and Political Observations on
Bills of Mortality, a progenitor of modern tracts on policy statistics.
The conclusionary chapter poses a question:

"It may be now asked to what purpose tends all this laborious
bustling and groping? To know the number of . . . pedple,
fighting men, teeming women, what years are fru1tfu1 what
proportions: neglect the Orders . . ." and so forth (p 71).

Graunt makes no bones in his first response:

"To this I might answer in general by saying that those who ;
cannot apprehend the reason of these enquiries are unf1t to
trouble themselves to ask them" (pp. 71-72).

His second reason places him among many contemporary statisticians~~

". . . it is much pleasure 1. deducing so many abstract and .
unexpected inferences.'

And his third is more politic--

". . . the foundation of this honest and harmless policy is '
.~ to understand the land and the hands of the iarritory to be
. governed according to all thelr intrinsic and accidental
differences. . .by the knowledge whereoi trade and governmnet
may be made more certain and regular. . .so as trade might
not be hoped for where it is impossible. . .(all) necessary
to good, certain, and easy government. ..." (p. 73-74).
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Graunt's later remarks make it clear that he thinks it is in govern-
ment's interest to pay attention to statistics. Bu he 15 not at all con-
vinced that there's any reason for disclosing the data to the general
public (see the section on Access).

Despite such early efforts, the histony of “evaluatiun," as a formal
and sustained interest of government, is embarrassingly brief.. The problems
engendered by collecting high-quality evidence of course are not. This has
some implications for the accuracy of our views of contemporary progress-and
products of evaluation.

Progress is Slow _

In the United States, exploiting hjgh-qua]ity information about socia
problems has been of episodic, rather than sustained, national interest.
and progress is more . typically sluggish than not. For instance, it was
not until the 19th century that the country systematica]ly confronted wajor
flaws in the decenn1a] census, longer to rectify them, despite the peijodic
recognition of problems in Europe, and elsewhere as early as the 14th ~ ~tury.
Naturally, rectification was stimulated by crisis. In the 1840 census. biack
residents of entire towns were enumeratedsas insane by interviewers with
more political zeal than integrity (Regan, 1973). . The remedial action,
appointment of census directors and regular staff partly on the basi§ of
merit kather than on politics alone, helped. But another 80 years passed
before the Census Bureau initiated a program of routine side studies on the
quality of census data. ’

Similarly, there were some interesting efforts by statisticians to- assay
the effect of law or-other social intervention on statistics after the Civil
War. Calkins (1890-91), for instance, published a careful article assaying
the effect of England"”s first major public health act on morta]1ty, managing
to detect and correct computational errors 'in the process. Indeed he copies
earlier work by Farr and does a little cost benef1f analysis of the law
estimating the value of human life at $770 36 36 _per head (1890 U.S. dollars of
course). Yet the practice of evaluation o any sort much less- cost/benef1t

sevaluation does not appear to have been ¢ rqgt1ne requ1rement of legislation
for another 70 years. The earliest ranuvmized field tests of medical regi-
mens were undertaken in the early 1930's. But we]l-des1gned<{andom1zed field
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tests did ngt become common until the 1960's, and a fair number of poorly
designed evaluations continue to be carried out (Cochran, 1976). The pro-
portion of such tr1a1s,repor£ed in medical journals has increased from 9% in

# 1963 to 46% in 1978; of the remainder, most appear to use no controls at all
(Chalmers & Schroeder, 1979).

The execution of ‘randomized fleld tests of“nnnmed1ca1 regimens has not
been especially routine either. Interest in experimental tests of social
services programs which appeaned in the 1930's (notably in hyg1ene) failed
to contihug, though it was rekindled in the 1970's {Riecken & Boruch, 1978).
Judging from Braham (1979), efforts t: mount scientific tests of weather
modi fication methods can be tracea ti¢ 1946, despite a lung history of rituals
designed to produce rain. He suggests further that the first fifteen years
of such tests did not lead to much useful information about seeding but did
y1e1d deve]opment research tools useful ir the tests. The same deve]opment
and lack of clear results characterized tests of educational programs during

_the 1960's and 1970's as well. '

This 1ncons1stency is not pecu11ar to medicine or the social sciences,
The history of technology, for example, suggests that 25 bridges collapsed
each year following the Civil War, but high-quality tests and adherence to
structural standards did not become routine for another 60 years.‘ The cur-
rent renewed interest, among engineers if-not the public, in pridge failures

“dur$ng the middle 1970's suggests that attention to quality control 30 years
ago was rather too modest. The extent of interest in quality of evidence
in any human. enterprise, and especially in social program evaluation, is
recognized only occasionally. This often engenders naive opinion about
————the_process,_ and that, in turn, has some implications for government posture.

Pockets of Interest T .
“The occasional 1ntens1ve .efforts of c1t1zen s groups to collect reliable
data bearing on social prob]ems is traceable at least to the early 1800's.
Lecuyer and Obersctall (1968) for instance, attribute the appearance of local
statistical societies in England during the 1830's to the genéral interest
“ir social reform. The societies apparently organized private app]fed,socia]
research’of a!qUantiﬁgtive sort to investigate health, working co.uJitions of
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'ﬁjthe poor,’and education. Interviewers were hirs. and.sent door.to door.
Similar groups appeared in. post-revolution France and in Germany during the
middlie 1800°'s. Lecuyer Oberschatl 1dent1fy Paris's efforts to abate prosti-
.tut1on as an illustration of an early mun1c1pa1 eva1uat10n For the United
States, Kaestle and V1snovsk1 {1980) suggest that it is "no acc1dept that .
the appearance of the first systematic sch001 of statistics co1nc1des w1th
the educational reforms ofthe]ate 1830's and 1840's. The data were a
crucial tool for reformers in the1r public relations efforts" (p. 10). The
spirit of the enterpr1se reappeared in England An 1937 with the mass obser-
vation, movement prope]]ed by the belief that anyone can make systemat1c
inquiries about social phenomena {Barnes, 1979, p. 51-52). h

- A similar: sp1r1t is ref]ected in contenporary private surveys of vol-

. untary organ1zat1ons such as the League of Women Voters, Common Cause,'

" and the like. The more technical varieties 1nc1ude the Stanford Norkshops

.. on Political and Social Issues (SNOPSI) in the physical and engineering
sciences,. the wvarious Comm1tteg3’of the Assemb]y of Behav1ora1 Sciences of

. the National Academy o( Sc1ences, and others.

iways of Knowing and Inept Eva]uat1on Design .

At least part of the var1ab111ty of general ‘interest in ev1dence is
traceable to an embarrassment of riches. There are lots of ways of knowung,
of apprehend1ng 1nformat1on and Tots more ways of reason1ng from the
1nformat1on . . . S -,
) Conf11ct between one stereotyp1ca1 way of know1ng and contepporary

;'sc1ent1f1c metnhod is exemplified by the battery additive case in 1951-54.
In that instance,.a chem1ca1 manufacturer c1a1med that one of his products
. . increased life of storage batteries significantly, desp1te the Nat1ona1
" Bureau -of Standards tests on related compounds and the negatlve -tests
resu]ts NBS Was eventua]]y asked to. test the product prov1d1ng evidence
of charges of fraud brought aga1nst the manufacturer hy two government .
~ - _agencies.” The NBS eventually reported that the additive had no detectab]e
‘ effects desp1te c1a1ms by -the- manufacturer, test1mon1a15 from trucking
compan1es, and other manufacturers. The ensu1ng battle pitted small busi-
. ness aga1nst regu]atory power of government and more important here, evi-
‘ dence of a, 1ess formal sort aga1nst evidence obta1ned in more systematic
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The seriousness of the debate was reflected partly by the Secretary
of Commerce's asking for the res#gnation of NBS's director. The tone of °
at least one side of the-argument is reflected in the Secretary's char-
acter1ang himself as "a practical -man" rather than a man of evidence.
Practicality was also espoused by the Chairman of the Senate Committee on
Small Bus.iness who questinned the director: "The simple truth of the ques-
tion is.that if a good hardfisted businessman has used the product in a

" fleet of motors. . .and places orders month after month, what is the matter

wiht him? Or otherwisef-what is the matter with the Bureau of Standards

- Test?" (p. 159) .The din r's understated response emphasized the con-
trolled cond1t1ons required for scientific inference and cited- S1ncla1r
Lewis's Arrowsmith to illustrate. That appears to have been necessary but
not suff1c1ent to the eventual NBS victory. ’

" The moie’ dramatlc examples of inept evaluat1on des1gn have occurred 1n -

medicine, where medical or surgical rcmed1es, adopted on the basis of very -
‘weak evidence, have been found to be of no use at best and to be damag1ng
to the patient at worst. Case studies are not tdo difficult to find. ~

For instance, the so-called frozen stomach approach to surgical treat-
ment of duodenal ulcers, for example, was used by a var1ety of physicians
who imitated the technique of an expert surgeon. La%er well designed exper-
imental tests showed prognoses were "good s1mply because the surgeon who -
invented the techn1que was good at surgery and not bEcause his innovation -
was effective. It prQV1ded no benefit over conventional surgery (Ruffen
et al., 1969). .

Prior to 1970, ant1coagulant drug treatment of stroke vietims had
received consnderable.endorsement by physicians who relied solely on per-
sonal, observational data for'their‘cpinions. Subsequen randomized exper-
imental tests showed not only that ‘a-class of such'drugsI\egnq detectable
pdsitive effécts-but that they scould be damaging to the patients! health
(see Hill et al., 1960, and other. examples described in Rutste1n,.1 69).

There are local1zed examples too of course Consider, for 1nstance, a

- recent Science (Vol. 107, 1980 ‘p. 161) art1cle on the use of snake venom.
‘ A Flor1da phys1c1an cla1med 20% ‘cure rates of pat1ents treated for mult1ple
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sclerosis with vehom. The'physician received enough pub]icity to force the
FDA to give it attention. The Food and Drug Administration sponsored a
wo:a§hnp to determine if the evidence justified the-design and execution

- of controlled clinical trials. The main-conclusion seems to be that the

evidence is weak, and moreover that myltiple sclerosis (one of the diseases

- for whlch cures were c1a1med), “follows such an erratic path that it' S
'1mposs1bxe to attrlbute improvements to any therapy without double bllnd

studies." The evidence for MS peorle was not sufficient to override tests

of other ortions.
There have been some recent efforts to characterize this problem

statlstlcally. One such approach has been to illustrate a declaration that - -

a program or regimen is successful depends on quaiity of the design. Con-
sider, for'inétance,_Gordon.and Morse's (1975) review of published evalu-
ations of social programs. Their appraisal suggests that the,qrobability

“of an evaluator winding up with a declaration that the program was a _
"success" based on a poor design is twice the probability based on good

designs. Chalmer's (1972) anaiys?s of a small sample of medical in-
vestigations on eStrogén therapy of prbstate carcinoﬁa suggests that
enthu51ast1c support of the therapy-was almost guaranteed wher, the exper-
iment was poorly designed. Improvement takes time. And there has been
an .improvement at least in the sense that better des1gns are being used *
more frequently - For instance, Ehalmer and Schroeder s (1979) estimates
of the proportion of experiments reported 1n the New England Journal of

" Medicine suggest that there has’ been a flﬁe fold 1ncrease in the number of

studies“employlng,randomlzed contro]s over a 25 year periQd to 1978. A
similar analysis of studies appearing in Gastroenterology suggests that
the fraction of excellent ones has increased from 5% to about 30% during .

1953:1967.A\§im11ar problems are alleged to have affected the fqod industry.
- According to Samuel.Epstein (National Academy- of-Sciences, 1974, p' 221),

in 1967, "50% of all pet1t1ons submitted to the FDA. in support of food
additives werg rejected. . begause of incomplete, inadequate, or non-

specific data" (p. 221) (I-have_not been éble‘tb Tocate more, recent
.estlmates ) < | S |
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Choice, Approximation, and Compromise | ‘

The need to'choose between acquiring statistical information whose
character is well understood and obtaining information of a less formal
sort occurs often. In evaluative research, for instance, "it emerges in
debates about whether to invest in randomized field tests rather than in
less expensive designs that Yyield more ambiguous information It appears _

-in debates abput whether to mount de51gned surveys or to settle for a
New Yorker essay based on a quick site visit. It is 1mpl1c1t in contem-
p6rary arguments over the proper balance bf Servjce Delivery Assessments
.(fast turnaround studies) and more elaborate research. The arguments often
pit manager against technologist, substantive expert against statistician,
approximators against purists.

The problem is an ancient one, judging from Rabinovitch's (1973) little
monograph on statistical inference in medieval Jewish literature. - In- dis-
cussing the igea of variability and sampling in the talmud and mishnah he
describes a second century rabbinical argument over the appropriateness of
taking a systematic sample; of olives -say in the interest of judging worth
of crop for tithing, rather than an jnformal one--grabbing a convenient
handful and mak1ng~a declaration about worth. One result of debate appears .
to have. been that "only in matters of lighter consequences, for example,
prohibitions that are of rabbinic but not biblical origin, may one assume .

‘that perfunctory mixing gives an accurate sample.“ (p. 83). Roughly

speaking, the rabbis'’ judgment was that approximation is then permissible.
* for management purposes . It is not seemly if the demand comes from a dur-
ableandinmortant source, such as God. . ‘ i

In engineering, similar tension is reflected in other ways. Borg (1962)
for -instance suggests that structural engineering evolved into two camps with =
less than cordial relations: ugineering elasticity and strength of materials.l '
The first counted the theoreticians and mathematicians among its‘members ’
The second eompriséd builders, crushers and benders engineers with a
taste for the concrete so to- speak - Something of the-same spirit char- ‘
acterizes the split between experimentaJ physics and 1ts theoretical sister,‘
fluid dynamics, and other fields iThe gap in statistics s wide enough to

_concern the professional community, Judging from. the presidential address
at the International Statistical institute s Warsaw meetings. And it
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characterizes at least a few Eitter struggles in economics during the

' 1930°s (Strotz, 1978). Sett{gng,on the appropriate level of precision
or at least developing a rati naleﬂfor it has been no easier for the hfg;
torical demographer, judging from Hollingsworth (1968) The fact that
the decision must rest on still earlier ones wh1ch might not be expl1c1t
makes “matters more difficult. Early Ch1nese censuses were confined largely
to cultivators, able bodled'men. and taxpayers. "About the total population,
the soverign did not wish to know" (Jaffe, 1947, p. 309).,

The result in engineering at least sometimes takes a form similar to
one taken in the social sector, though it is more formal than the latter. -
So, for example, standards for the classification of geodetic control have
beén developed and pinned to functional uses of the information. Local |
geodet1c surveys are subJect to less rigorous standards of precision than
are sc1ent1f1c studies and metropol1taa area surVeys The idea of tolerance
‘bands of this sort characterize most engineering disc1pl1nes of course-and -
the product depends on the use to which the bear: ng, strut, detonation timer,,
and so on is put. The depth to which ,the idea hasspenetrated_in the socia?l -
sector is not great. It is present in any«formal %tatistical design or '
statistical power analysis . It is not evident in regulations that require
uniform evaluat1on methods at - local and state level, though, and there appear
to have been no. systematic treatments of the usefulness of broadening - °
‘tolerance limits, numberical or otherwise, in dealing with local enterprise.:

N

‘Language - ‘ . el .
With customary SLyle John Kenneth Galbraith announced that "a certain

glib mastery,(of the larguage of economics) is easy for the,unlearned and
may even be aided by a mildly enfeebled intellect." The language, like
the vernacular of other social sciences may~1nv1te seduction because it.

* deals with human affairs.' But other aspects of sc1ent1f1c vernacular are’

v1nteLesting, and -the. phys1cal sciences. are - not entirely immune to_ the problems .

it engenders. Tnese features include the creation of new, official ‘meanings -
for ex1st1ngfmords, causing confusion amongthe profane "If the scientist,

o espec1ally the social scientist, seeks to avoid the problem by inventing L
new words," then lex1cographic assault may follow. The confusion mounts when
the new words .are popular1zed m1stakenly in the press or by public repre-
sentatives.
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To be sure, emerging areas of inquiry such as evaluation are usually
characterized by a good deal of exical ambiguity. Glass and Elliott
(1980) rummage’ through contemporary papers to find evaluation defined as
.applied sciences, systehs management, decision theory, assessment of pro-
""""""" ~gress toward goals, description or portraya], and rationa] empiricism In
our own 1nvestigation° (Boruch & Cordray. 1980), we have 1nterv1ewed a
. director of research who announced his office did no eva]uatvon, and his
" boss, at the deputy secretary level, who announced that everything they *- . .
are responsible for is eva]uation We eacountered Congressiona] staffers
who, in criticizing research or evaluation, fail tu dlstinguish among eval-
uatlon, research, development, and monitoring. We also talked to- suppaort )
agency staff members who eschew the word eva]uation'entirely, preferriss\\
instead simply to spe;1fy what question is answered by -the process: Who
= -is served? . How well areé thay served? How much does it cost? And what
are the effects of serv1ce° The phrases invented by aca?emlcians to c]arlfy
are sometimes remarkab1y effective in conso]idatlng a var1ety af related
* themes under a single rubric. The less durable ones confuse and it is .
difficult "to praise famous coiners of mew words and the happy nomenc]a-
,tors that begat them" (Howard, 1979, p. 153) if the new ones are no better
_than the old. The student is offered "formalive" evaluaticn ins{gad of
trouble-shooting or development, "summative evaluation insteadééiaestimat-x
ir+5 program effects, and “méta-analysis" instead of synthesis or combining
evtimates of effect. These arid other new phrases have become potois in
‘much less than‘ten ye.rs. There are still many evaluators who try to
speak English, however.
“The adoption of some of these words by politicians and Journallsts
has its para]]e] in the adoption from other dw>c1p11nes of phrases that
" are aurally attractlve and equally vague. “The phrase "representative .
~ sampling”" for 1nstance, has no formal definition in mathematical or applled
. .statistics. In the nonsci~-~+'fic literature, for example, it is used.to -
imply that given sample has a sort of seal of apprcval or a vaguely scien-
tific dignity. It is used to indicate a miniature'of a population, to
suggest that extreme or varied units have been exammec‘ {Kruskal &
Mosteller, 1979a). In the nonstatistical scientific 11teratgre it is used

3 ‘e c . . “
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as a less forbid1ing synonym for raindom sampling (Kruskal & Mosteller.
1979b) I expert that the word experiment“ is used in at least as ‘many
ways. The word was appropriated from simple language by statisticians.

Unless told otherwise, the latter would expect the.thing:to be randomized,

and it is now used to lend an aura of scientific legitimacy to the process
of ‘merely trying things out in laboratory and field settings.

There are also words ‘that have becomﬁapopular by mistake Their
misuse is more pleasing than'proper use, and in any- event, it s hard for
the non-scientist to understand the correct definition.. Howard's (1979)
catalog of words of this i1k is fascinating "Quantum jumps" are not very'
*big ones as its users usually imply; rather, they are exceeding small tran-

- sitions from one energy state to another. He suggests, incidentally, that
. the term's abusers be made to walk the Planck, because they have got hold

of the wrong- end;of the quark Feedback too has gotten apprbpriated
inappropriately Geriatric implies health for the aged its reference to
the long ‘of todth is incomplete .

The problem is not a new one of course. In social statistics, at
" least, it's recorded history dates at least to C. F. Pidgin s (1890-91)

efforts to popularize statistics in a seemly fashion. He obJected v1gor-‘_

"ously to. ‘the gobbledygook invented to praise to obscure, and especially
attack: "Now we have statistical roorbacks (supplementing the literal
variety) and neither the politicians nor the people understand them
(p. 109)." He also made a plea for simple summary. and homely. comparisons,
echoed 85 years later by the New York Times, e.g., "How does the ,risk. the -
FDA-has-moved against. compare with the risk of breathing normal polluted
air in Manhattan?" (National Academy of+ chences, 1974, p. 27).

The lexical difficulties are'tedious frustrating, and unnecessary

expect them and have no better ways to deal with them.

8, Use of Randomized Experiments in the Physical Sciences

During a recent oral examination, a social science student suggested
that because randomized tests are not often used in the physical sciences
and engineering, one ought to be. suspicious about their utility. The -
premise, rarity of experiments in the area, is not unreasonable when one
considers that few undergraduate science courses stress the topic. But
it does not reflect reality well - o '; / o

o .

,“u at times.; In short, they are normal The - ‘puzzling part 'is why we do not :
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Consider: for example, recent research on weather control. Over the
past 25 years, both randomized experimentAl tests, as well as quas i-experi-
ments, have been run to determine whether the introduction of silver iodide
" crystals into the air will under certain conditions increase the probability'
of precipitation. As 1in ‘the social sciences, the incidence of non-randomized
experiments exceeds that of randomized tria)s. The work does involve the
physical sciences sinte weather dynamics, chemistry, as well as some’
knowledge of the natural sciences such as atmospherics. This is also a
nice illustration of a research endeavor in which the distinction between
physical sciences and natural sciences ceases tq be meaningful. - So-called .
 Grossversuch 3, which lasted seven years and ended 1in 1963 is among the '

largest of weather experiments. The unit of randomization in the experi-
ments was a 24 hour period. ‘Each period was randomly assigned to an
actlyity of seeding clouds or to an activity of not seeding- clouds, con-
ditional on prior predictions about whether thunder storms with hail were
to be-expected on the day in question. “The experiments were conducted on )
the southern slopes of the Alps in Switzerland and Italy (see Neyman, 1977,
for example). . .

Related efforts include the National Hail Research Experiment under-
taken in Colorado and Nebraska in 1972-1974 hail seasons (see Crow et al., ”
'1977). The experimental unit was the declared hail day, determined on the'
basgis of radar reflectivity data "A random 50/50 choice to seed or not
to seed was applied only to the Sirst day of a sequence of one or more hail
days; subsequent days'in.a sequence were given alternating treatments W
Treatment cons1sted of seeding clouds ‘with silver iodide qrystals using
rockets, pyrotechnic flares, etc. Response variables wére hail size ($maller
circumference than control days), rain mass, and others. Apparently
seeding had no effect at the 10% level of significance.

* The randomized trials describe by Braham (1979) have been subJected
’ to intensive 1ndependent scrutiny and secondary analysis. ! The material
given earlier “in ‘Section 2 suggests that there are paralLels between the
operational problems in’ meteorological experiments and experimentsl tests’
'of social programs. The Colorado trials described by Elliott et al.

(1978) exhibit similarities as well ‘ Pt
" A second broad, category of randomized experiments in the phys1cal :
sciences 1nvolves tests of material strength of materialslas a function
A ‘ - "- . 14 ’ T
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the'shape of the material, 1ts égmposition. and other factors. Here again,
the use of randomized experiments is less frequent than the use of non-
experiments. However, one can find controlled studies of, for example, the
effect of fibre diameter on the fatigue strength of metal composites making
up the fibres. In civi] engineering %esearch 1t 1s not difficult. to find
randomized experiments in which the hardening time and characteristics of
the thickening process of cement are examined as a function of temperature,
pressure, and other physical properties of the cement. The unit of random-

“ization is a sample from a batch, several units being extracted from each

“batch 1iniorder to make up, replications: In chemistry, the 1ight fastness of
dye¢ bases has been explored using randomized experiments with chemical com-
position of the dye base as a treatment variable, and a stable element of
the dye base as a blocking variable. The problems of designing efficient
experimegts in chemical processing have been sufficient to produce a sub-
stantial body ef literature on optimization, by V. V. Fedorov at the
University of Moscow among others.

More generally, it's-not difficult to find major technical reports on
randomized experimental designs in. thephysical sciences and engineering,
issued by, among others, the National Bureau of- Standards and the Genera]

‘ Electric Corporafion Each has research laboratories which have produced
”*hreports on fractional factorial designs The Office of Aerospace Research
at Wright Patterson Air Force Base in Ohio has issuéd important reports on
complex fractional factorial designs ’ S
Finally, there are at least a half dozén textbooks. available ‘on experi-
mental design in the engineering sciences, especially industrial engineering[
- and. related areas. Books' by Brownlee. Daniel (1976) Davies (1971), and -
Chew (1958) are notable Sti11 ‘more generally, a sizable number of indi-
viduals who ve made distinctive contributions to applied statistics over
the: past 20 years have done so through their involvement with applied.reséarch
in ‘the’ physical sciences. This. includes, for example, G E. P. Box (Hunter _ff
& Box, 1965) and H. Scheffe. (1958), as well as individuals who are better L
.known for<their work in agricultural research, such as Youden- -and. Kempthorne.
In fact some major areas of experiment*‘ design have grown primarily out '
of w0rk in the- industrial~and engineer; ., sector: fractional factorials, _
‘ ‘weighing designs and specialized designs ﬁor understanding chemical mixtures

o G
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and the influence which externally manipulated factors around them. The
work is reported regularly in journals such as Technometrics (e.g., Webb,

1973), and Blometrics (etg.. Davies & Hay, 1960),

)
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Footnotes .

' \
[ am grateful to the support of the National Science Foundation (DAR
7820374) for support of work on evaluative methods 1n the social
sciences, and to the National Institute of Education (NIE-G=79-0128)
fqr sugport|of work on evaluation in education. Portions o7 this
paper have been prasented at the University of Jerusalem in June 1980
and at the U.S. General Accounting Office. William H. Kruskal kindly
provided suggestions on an earlidr draft, | :
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The failure of a suspension bridge over the Main River (France) in

1860 also provides a nice illustration of malformed federal regula- .
tions, The'amplified vibration was caused by the Eleventh Light
Infantry's cadence march, A1l perished in the ensuing bridge collapse.
Daumas and Gille (1968/1979) report that general orders were issued that
infantry break step on bridges as a consequence. Because bridge type
was not specified, infantry broke step on all bridges. :

Samuel Johnson did hot pussyfobt around palmistry either. His diction-
dry defined it as "the cheat of foretelling the future by the lines of
the palm" (Johnson, 1955/1979). . ; :

The Clever exploitation of casualty statistics is occasionally matched
by cléﬁﬁ;contemporary reporters. For instance, Henry Kissipger's auto-
biography.claims that his decisions about invading Cambodia were
justified\pantly on account of the (anticipated) continuous drop in
American casualty rates following invasion. Willtam Shawcross neatly
assaults K. in a footnote, citing the cyclical character of casualties
in Viet Nam and the declining secular trend underlying the:cycle as a
competing,. more..plausible explanation for the decline, a trend attribu-

table mainly to the gradual withdrawal of troops from combat areas
(Harper's, November 1980, pp. 35-44, 89-97).

99

The effort to secure the original specimens appears to have been

vigorous. The\denogemgpt'seemsvnot,ﬁatl ve impaired much “the instal-
lation of Lysenko's beliefs about ini®Fitance of acquired character-

istics in Russia during the 1950's (Zirkle, 1954). = -
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