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Introduction

Compared to most industrialized nations, the American system of primary and
secondary education is uniquely decentralized. Federa, state and local authorities have a
say in educationa policy, with the state and local roles being most influential. Asaresullt,
educationa goals and practices vary enormoudly, not only by state and school district, but
also by schoolswithin districts. To most foreigners, the American system must look like a
cacophony of loca experimentation. And it has probably come to look even more soin the
last thirty years. Calls have emanated from politicians, business |leaders and educational
policy pundits seeking to improve schools through identifying effective school practices,
setting higher standards, increasing accountability, developing more school-based
management, founding charter schools, distributing school vouchers, creating smaller
schools and class sizes, using more and newer technologies, and instituting more and better
teacher and principal training. All thislocal experimentation indicatesto some
commentators a vibrantly democratic school system, free of the centralized control found

elsewhere (e.g., Louis, 1998).

But experimentation connotes more than implementing different ways of doing
things. It also connotes systematically evauating these alternatives--usually through
deciding which alternatives are to be compared, which criteriathey are to be compared on,
how data on each criterion are to be collected, and how adecision about relative
effectivenessisto be reached once al the dternatives have been compared on al the criteria.
To scholars, experimentation further connotes:. (1) studies that take place in laboratories
fromwhich al theoreticaly irrelevant causal forces have been excluded and in which the
experimenter has well-nigh total control over when and how a causal agent is manipulated;

or (2) using random assignment for determining which units are to be exposed to the



various treatment aternatives under test--in education these units are typically schools,
classrooms or students. the purpose of such random assignment is to rule out the
possibility that any observed post-assignment group differences are due to pre-existing
group differences rather than to differences in the treatment experienced. Education uses

experiments in both these senses.

However, our focus on evaluating reformsin school settingsinclines usto be
concerned only with random assignment whose superiority for drawing causal inferencesin
non-laboratory settings is routinely acknowledged in the philosophy of science and in
method textsin health, public health, agriculture, statistics, micro-economics, psychology
and those parts of political science and sociology dealing with improving the assessment of
public opinion. The same advocacy is evident in elementary method testsin education,
though not--as we shall see--in specialized texts on eva uating educational reforms. Random
assignment is so esteemed for several reasons. First, it provides a no-cause baseline that can
belogicaly warranted as unbiased in the sense that there are no selection differences
between treatment groups when a study begins. Next, some empirical research suggests that
alternative design and dtatistical adjustment techniques that are often used to approximate an
unbiased causal counterfactua fail in this approximation because they do not result in the
same effect sizes as randomized experiments (e.g., Mosteller, Gilbert & Mc Peak, 1980;
Lalonde, 1986; and Fraker & Maynard, 1987). Finaly, the costs of making incorrect causal
conclusions can be considerable, as would be the case either if we concluded that Catholic
schools are superior to public ones in the inner city when they are not; or if we concluded
that vouchers stimulate academic achievement when they do not; or if we asserted that
school desegregation does not increase the achievement of minority studentswhen it in fact
does. Taken together, these three arguments provide the conventional warrant for preferring

random assignment over other techniques for defending causal claims.



Although the American education system promotes experimentation in the sense of
implementing many variants, it does not promote experimentation in the sense of using
random assignment to assess the relative effectiveness of these variants. Nave, Meich and
Mosteller (1999) showed that not even 1% of dissertations in education or of the studies
archived in ERIC Abgtracts involved randomized experiments. Casual review of back
numbers of the premier journasin the field tell asimilar story, whether for the American
Educational Research Journal or Educational Evaluation and Policy Analysis Since my
interest isin whole school reform rather than changing discrete features within schools--like
curricula-I wrote to a colleague with a nationa reputation who designs and eval uates
curricula. Shereplied that in her area randomized experiments are extremely rare, adding
"You can't get districts to randomize or partially adopt after a short pilot phase because all

parents would be outraged (from either side).”

Asfurther evidence of therarity of controlled experiments, consider specific areas of
whole school reform of interest today. A review of school desegregation studies organized
by the then National Institute of Education (1984) showed just one such experiment (Zdep,
1971). | know of no experiments on standards setting. The effective schools literature
reveals no experiments where the school practices presumed to be effective from
correlational studies were then implemented in some schools at random and withheld from
others. The plethora of recent studies of school-based management reveal only two
randomized experiments, both on Comer’s School Devel opment Program (Cook, Habib,
Phillips, Settersten, Shagle & Degirmencioglu, 1999; Cook, Hunt & Murphy, 1999) This
suggests there are no such experiments on the effects of Catholic or Accelerated or Total
Quality Management schools. On vouchers | know of only one completed study, often re-
analyzed (Witte, 1998; Greene, Peterson, Du, Boeger & Frazier, 1996; Rouse, 1998) and of
three others now underway (Peterson, Greene, Howell, & McCready, 1998; Peterson,

Myers & Howell, 1998). On charter schools | know of no relevant experiments. On



smaller class sizes (where classes rather than schools are the unit of assignment), | know of
six experiments, the most recent and best known being the Tennessee class size study (Finn
& Achilles, 1990: Mosteller, Light & Sachs, 1996). On smaller schools | know of only one
randomized experiment, currently underway (Kemple & Rock, 1996). While on teacher
training | know of no relevant studies where the school is the unit of assignment. So,
current knowledge of effective educational policy concerning elementary and secondary

schools has to depend on methods other than random assignment.

Equally as striking is that, of the few experiments cited above, nearly al were
conducted by scholars whose primary organizationa affiliation is outside of education. The
best-known class size experiment was begun by educators (Finn & Achilles, 1990), but
popularized by statisticians (Mostéller, Light & Sachs, 1996). The Milwaukee voucher
study was done by political scientists (Witte, 1998) and re analyzed as a randomized
experiment by political scientists (Greene, et a 1996) and economists (Rouse, 1998). The
Comer studies were conducted by sociologists and psychologists (Cook et al, 1999; Cook,
Hunt & Murphy, 1999). The ongoing experiment on academies within high schools
(Kemple & Rock, 1996) is being done by economists, and the work on school choice
programs in Washington, New Y ork and Cleveland is also being done by political scientists
(Peterson et al, 1998). Striking isthe twenty-year paucity of experimental studies
conducted by scholars with appointments in Schools of Education. Y et Schools of
Education are precisely where we might expect the strongest evaluations of school reform to

be done.

That they are not done there does not reflect ignorance. The vast majority of writers
on educational research methods understand the logic of experimentation, know of its
theoretical benefits, and appreciate how esteemed it isin science writ large. However, most

(including Alkin, Cronbach, Eisner, Fetterman, Fullan, Guba, House, Hubermann, Lincoln,



Miles, Provus, Sanders, Schwandt, Stake, Stufflebeam and Worthen) denigrate formal
experiments at sometimein their writings. A few pay lip-service to experiments while
carrying out non-experimental studies of their own whose virtues they therefore model for

others (e.g. Scriven and C.H.Weiss).

Such distaste for experiments stands in stark contrast to what we find among
scholars who do empirical work in schools but without operating out of a School of
Education. Foremost among them are those scholars who seek to learn about waysto
improve student mental or physical health and to prevent violence or the use of tobacco,
drugs and acohol (e.g., Peters & McMahon, 1996; Cook, Anson & Walchli, 1993; Durlak
& Wélls, 19973, b and 1998; St. Pierre, Cook & Straw, 1981; Connell, Turner & Mason,
1985). Such studies routinely assign schools to treatments at random, with Durlak’ s two
reviews of studies prior to 1991 including about 190 experiments and 120 non-experiments
or quasi-experiments. There have presumably been many more experiments since 1991,
given how rapid has been the growth of school-based prevention studies. So, true
experiments are commonplace in some areas of contemporary research on primary and
secondary schools. But they are not being done by researchers exposed to methodol ogy or
evaluation training in Schools of Education. Asaresult, few controlled experiments are
available on the topics of greatest interest to school policy debates (e.g., on school
governance, school structure, school funding patterns as with vouchers, the academic

curriculum and professional training).

The present paper seeks to demonstrate what is specia about the intellectual culture
of research on school reform in those Schools of Education where research is routinely
conducted--a culture that actively rejects random assignment in favor of adternatives that the
larger research community judges to be technicaly inferior. Educational researchers have

lived for at least 20 years knowing they have rejected what science apotheosizes. They will



not adopt experimentation merely by learning more about its benefits, about the shortfalls of
the dternatives they prefer, or about why experiments are more feasible today than 20 years
or so ago. They believein aset of mutually reinforcing propositions that provide them with
what they believeis an overwhelming rationale for rejecting experiments on any number of
ontological, epistemological, methodological, practical or ethical grounds. The writerswe
cite differ in some of the reasons they offer for rejecting a scientific model of knowledge
growth. But any Ph.D. from a School of Education exposed to the relevant literature on
evaluation methods would have encountered arguments against experiments that appeared
cogent and comprehensive. And for more mature researchers, the recent call to conduct
formal experiments may have a“degavu’ quality, reminding them of a battle they thought
they had won long ago--the battle against a*“ positivist” view of science that privileges the
randomized experiment and the research and development model related to it that is based
on agriculture, hedlth, public health, marketing or even the military. A major purpose of this
paper isto review and critically assess the major reasons for rejecting random assignment in

education.

Threeincidental benefits follow from this. Thefirst isthat we provide arationae for
random assignment that is researched from the one usually offered by its advocates and
outlined earlier in this paper. Some of the objections raised by educational researchers have
merit and deserve to be taken seriously. So, we will not argue that randomized experiments
areacausa gold standard; they are manifestly fallible in many wayswe will describe. Nor
will we argue that alternatives to random assignment awaysfail to provide valid causal
knowledge. Thiswould be silly since the laboratory sciences rarely use such experiments
and yet provide causal knowledge; and in the past commonsense has arrived at many causal
propositions that are correct without doing experiments on the topics (e.g., that incest causes
births that tend to be aberrant cognitively and physically; that outgroup threat causesin-

group cohesion). Moreover, in their review of meta-analyses in the fields of psychological,



educational and behavioral treatments, Lipsey and Wilson (1993) report on 74 meta-
analyses where the same topic was addressed with both randomized experiments and other
types of studies. The average effect sizes did not differ between the two types of study,
suggesting that the randomized experiments and non-experiments tend to produce similar

causal conclusionsin the fields examined.

However, the standard error of the non-experiments was considerably larger in
Lipsey and Wilson's review of meta-analyses, implying that they tended to give much more
heterogeneous answers, scoring way above the results from true experimentsin
approximately as many cases as they scored below them. Randomized experiments thus
seem to be more efficient that other types of studies and so are especially useful when few
studies exist on atopic--as with most recent assertions about effective school reforms. So,
there should be more experimentsin education because any empirical field that regularly
makes causal claimsisinefficient if fewer than 1% of its relevant studies are experiments.
Thereisno “correct” percentage--say, 100% or 20%. However, 1% implies an inefficient
research enterprise for producing speedy information about ways to improve schools. So,
we provide arationale for random assignment that is subtly different from arguing that it

alone provides avalid causal counterfactual.

The second incidental benefit ssemming from our analysisisthelight it throws on
the research and development model (R & D) that seems to guide educational research
today. Itisadifferent model from the R& D model in medicine or agriculture which
specifiesthat theory, insight and serendipity should generate novel ideas about possible
changes; that these changes should then be tested in laboratory settings in test tubes or with
animal populations; that any potential change passing this threshold should then enter into
efficacy trialsin real world contexts that are designed to test the treatment at its strongest;

and that, after this, effectiveness trials should be conducted to probe the modified



treatment’ s effectiveness in even less controlled settings (like ordinary schools) where

implementation can be sub-optimal and countervailing forces more numerous.

Education researchers have rejected thisway of thinking in favor of an R&D model
from management consulting where the crucial assumptions are (1) that each organization
(e.g. school or school district) is so complex inits structure and functions that it is difficult
to implement any changes that involve the organization’ s centra functions; (2) that each
organization isunique in its goals and culture, entailing that the same stimulusis likely to
elicit quite variable responses depending on a school’ s history, organization, personnel and
politics; and (3) that suggestions for change should be reflect the creative blending of
knowledge from many different sources--from general organizational theories, from deep
insight into the district or schools under case study, and from “craft” knowledge of what is
likely to improve this particular school or district (Lindblom & Cohen, 1980). In this
account, scientific knowledge about effectivenessis not particularly prized, especidly if itis
produced in settings different from those where the knowledge is to be applied. So, random
assignment comes to be seen as central to an inappropriate R& D model that obscures each
school’ s uniqueness, that oversimplifies the multivariate and non-linear nature of full
explanation, and that is naive about the mostly indirect ways in which social scienceis used
inpolicy. Most educationa evaluators see themselves at the forefront of a post-positivigt,
democratic and craft-based model of knowledge growth that is superior to the dlitist

scientific model they think has failed to create useful knowledge about improving schools.

Thethird incidental benefit is that the educational critique of randomized
experiments points to how such studies can be improved. Indeed, we outline appropriate

roles within experiments for the kinds of inquiry that many education researchers now

prefer as aternatives to random assignment. We suggest that unless the concerns of critics

of random assignment are incorporated into a broader framework of research design, we



cannot hope to see more experiments being done either by those who currently teach
methods for evaluating educational reforms or by their students. Nor can we expect much
support for random assignment among those mid-level employees in government,
foundations and contract research firms who have been influenced by the current crop of
educational evaluators. While the support of such groupsis not necessary for increasing
the number of controlled experiments, we argue that taking their concernsinto serious
account will increase the yield from experiments, whoever does them. In this sense, the
paper triesto circumvent the unnecessary and unproductive stand-off between scientific and
craft knowledge in education through showing how true experiments can be better designed

and implemented once serious attention is paid to the arguments of its critics.

Beliefs Adduced to Reject Random Assignment

The causal world is ordered more complexly than a causal connection from A to B can

represent. With afew exceptions (e.g., Guba & Lincoln, 1982), educational researchers
seem willing to postulate that areal world exists, however imperfectly it can be known. For
any given outcome, randomized experiments test the influence of only a small subset of
potential causes, often only one. And at their most elegant they can responsibly test only a
modest number of interactions between different treatments or between any one treatment
and individual differences at the school, classroom or individual level. Thus, randomized
experiments are best when a causal question is simple and sharply focused and can be
easly judtified in terms of the likelihood the intervention will substantially impact on an

outcome of obvious importance for policy or theory or both.

Thetheory of causation most relevant to this conception of cause has been varioudly
described as the manipulability, activity or recipe theory (Collingwood, 1940; Gasking,
1955; Whitbeck, 1977). It places primacy on identifying the consequences of discrete



activities that can be brought under human will and actively manipulated, hopefully in
multiple settings so as to generate a causal recipe that will dependably bring about a desired
change. Although the goal isto describe the causal consequences of a given treatment, there
are conditions under which these descriptions can aid explanation (Mackie, 1974). Thisis
especialy when the manipulations help discriminate between competing theories--an easier
proposition in fields with rich substantive theory. However, by itself random assignment is

irrelevant to explanation; it only helps describe the effects of some deliberately varied event.

Contrast this with the theory of causation most esteemed in science. In some form
or another, the preferenceisfor full explanation in either of two related senses. One
emphasizes “ generative processes’ (Bhaskar, 1975; Harre, 1981) that can bring about
effectsin awide variety of circumstances--like gravity asif affectsfaling, or a specific
genetic defect asit induces phenylketonuria, or time on task asit facilitates learning. But
even here the relationships are contingent--the genetic defect does not induce
phenylketonuriaif an appropriate diet is maintained early in life ; time on task does not
induce learning if a student is not engaged or if the curriculum materials are meaningless.
So, a second and more general understanding of causation isthat all the contingencies are
specified that impact on a given consequence or that follow from a particular event (Mackie,

1974).

Cronbach et al, (1980) postulates that in the real world of education multiple causa
factors are implicated in any desired change in students or teachers, further contending that
these change factors are often not linearly related to each other. Hismode of real world
causation is more akin to a pretzel (or intersecting pretzels) than to any simple arrow from A
to B. He cannot imagine an educational intervention that fully explains an outcome--at most
it will be just one determinant--or an intervention that is so general in its effects that the size

of acause-effect relationship is constant across populations of students and teachers, across

10



kinds of schools, across other novelties ssmultaneously occurring in schools, across the
entire range of relevant outcomes, and across all historical time periods. Causal contingency
isthe watchword for anyone interested in full explanatory causation, making the paucity of
contingenciesimplicit in the activity theory of causation a serious limitation. There are just
too few independent variables that can be simultaneously manipulated; and there are too
many potentia interactions that cannot be directly examined. Asaresult, experiments
cannot faithfully represent areal world characterized by multivariate, non-linear (and often
reciprocal) causal relationships. Seated in an armchair or around the table in some
foundation, few educationa researchers have much difficulty detailing contingencies likely
to limit the effectiveness of any proposed intervention. Indeed, Cronbach and Snow (1976)
gained considerable visibility for initiating the search to discover aptitude by treatment
interactions--specifications that a treatment’ s effect depends on some student or teacher
characteristics. Full description of causal dynamics requires relationships to be complex
rather than ssimple, and effect sizes are likely to be variable rather than constant, so thereis
surely some substance to the idea that randomized experiments speak to an oversmplified

theory of causation.

But Cronbach and Snow were not able to find many robust interactionsin the
educational literature, though this may be due less to ontology than to under specified
theories, partialy invalid measures, imperfectly implemented treatments and curtailed
variation on the variables specified in the statistical interactions. More importantly, many
educational researchers write as though they accept the truth of many non-contingent causal
connections--e.g., that small schools are better than large ones; that time-on-task raises
achievement; that summer school raises test scores; that school desegregation hardly affects
achievement; and that assigning and grading homework raises achievement. They aso seem
willing to accept some causal propositions with minimal and manageable contingency--e.g.,

reducing class size increases achievement provided that itisa*”sizable” changeandto a

11



level under 20; that Catholic schools are superior to public onesin inner-city but not
suburban settings. So, commitment to afull explanatory theory of causation has not
precluded some educational researchers from acting as though the United States educational
system can be characterized in terms of many dependable main effects and some very
simple non-linearities whose functiona form resembles arrows flying from A to B (or at

least from A and C to B).

It is also worth remembering that experiments were not designed to meet grand
explanatory goals. Nor werethey originaly designed for causal verismilitude. Rather, they
were primarily designed to pull apart what is often confounded in Nature so as to better
examine acausal link. Y et the move to take experimental methods outside of the laboratory
and into schools (or fields, hospitals and doctors offices) implies that verisimilitudeis not
irrelevant in the Pantheon of experimental desiderata. However, itsrole thereisaways
secondary to achieving a clear picture of the extent to which the link between a presumed
cause and effect is causal in the activity theory sense (Campbell, 1957; Campbell & Stanley,
1963). So, aspecia onusfalls on advocates of experimentation. They have to make the
case that any treatment is so important to policy or theory, so likely to influence the outcome
at the margin, and so likely to be generalized inits effects that it isworthwhileto invest in an
oversmplified theory of causation and to accept any restrictions to verisimilitude that might

follow from assigning units at random--of which more later.

Some causal contingencies are not very relevant to educational policy. In school
research specia emphasis deserves to be placed on identifying those causal contingencies
that modify the sign of a causal relationship and not just its magnitude. Identifying sign
switches informs us where a treatment might be directly harmful as opposed to simply
having less positive benefits for some children than others. Thisisan important distinction,

for it is not always possible to assign different treatments to different populations of
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schools, students or teachers. Sometimes, policy-makers are more than willing to advocate a
change that works differentially across student groups, so long as the effects are rarely
negative. So, not all factors moderating a cause-effect relationship are equally important in a
practical sense. While important to full explanation, third variables that dightly modify the

value of slopes but not their sign may be of lesser use in the educationa policy world.

It isimportant not to forget how epistemol ogically modest experimentation isin its
goals, however important these goals might be for policy. The theory of causation under
girding random assignment is very simple when compared to grand explanatory theories.
Experimenters are forced to attribute primacy to those causal relationships that seem to be
good contenders as generalized main effects; they have to overlook many of the possible
contingency variables that affect the size of a causal relationship, but not its sign; and they
have to acknowledge that any causal dependability they detect will be probabilistic rather
than determinigtic, since al causal connections are embedded within more complex
explanatory systems where different kinds of schools, students, settings, etc. can modify the
size of an effect. In education, experiments are done to learn about the consequences of
quite practical multivariate treatment packages, and student impact takes precedence over
theory-testing. Who, then, can entirely blame those opponents of experimentation who
believe that it is better to have a more biased answer to a big explanatory question than it is
to have aless biased answer to a smaller descriptive question? We disagree with the
judgment that learning about the consequences of educational reforms involves small
guestions; but it is clear that many scholars take explanation to be the Holy Grail of science-
-certainly more holy than identifying the consequences of some multivariate treatment
package designed more for practical impact than theory development. We proponents of
random assignment need to publicly note its dependence on atheory of causation that is

less explanatory than the theory of cause most researchers and scholars espouse.
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Random assignment depends on “ positivist” epistemological premises that have been

discredited. To philosophers of science positivism connotes arejection of realism, the
formulation of theoriesin mathematical form, the requirement that theories predict some
phenomenon perfectly without necessarily "explaining” it, and a belief in definition
operationalism--that is, 1Q has no independent entitivity; it isonly what an |Q test measures.
This epistemol ogy has been discredited since the 1940’ s, but many educational researchers
still invoke “positivist” in aless specific sense that includes all quantitative research or all
hypothesis-testing or both. Since randomized experiments nearly awaysinvolve
hypothesis tests and quantitative data manipulation, to reject such procedures entails

rejecting experiments.

Kuhn’swork (1970) stands at the forefront of the reasons cited for rejecting
“positivist” science. He argued two things of relevance. Firgt, that theories cannot be
formulated so specificaly that definitive falsification results. Thisis his claim about the
“incommensurability of theories’. And second, he argued that all measures are
impregnated with the theories, hopes, wishes and expectations of investigators, undermining
their neutrality for discriminating between truth claims. Thisishis claim about the “theory-
ladenness of observations’. In destroying theidea of totally explicit theories and totally
neutral observations, Kuhn seems to have undermined the rationale for science in general
and for random assignment in particular. After dl, the latter uses observational datato test
causal hypotheses. The work of writers on educational evaluation like Cronbach, Eisner,
Fetterman, Guba, House, Lincoln, Stake and Stufflebeam are filled with references to Kuhn
and to philosophers with somewhat similar views like Lakatos, Harre and Feyerabend. Also
mentioned are those iconoclastic sociol ogists of science whose studies of laboratory
behavior reveal practicing scientists whose on-the-job behavior deviates markedly from
scientific norms. All thisis designed to show that modern meta-science has undressed the

emperor of science. Indeed, some educationa researchers probably believe that recent
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advocacy's of random assignment emanate from naked emperors who think they are
wearing the most beautiful clothesthat science has yet created but who are, in redlity,

wearing almost transparent and very much recycled old experimental tatters.

Thisepistemological critiqueisoverly smplistic. Evenif itistrue that theories can
never betotally explicit and observations never theory-neutral, this does not negate the idea
that many observations have stubbornly reoccurred across the very many perspectives
researchers have brought to bear on a problem. Indeed, as theories replace each other, most
of the fact-like statements from the older theory are incorporated into the newer one,
stubbornly surviving whatever the theoretical superstructure. It is probably true that there
are no “facts’” we can independently know to be certain; but there are many propositions
with such a high degree of facticity that they can be confidently treated as though they were
facts. For practicing scientists, including experimenters, the trick is to make sure that
observations are not impregnated with a single theory. This means ng one's
observations from many different theoretical positions, including those of on€e' s theoretical
opponents. It also leads to assigning a high value to independent replications of all or part
of acausal claim, especidly if theoretical opponents do them. Moreover, there are many
ways in which experimenters can increase the facticity of their own work, primarily by
making more heterogeneous the points of view built into the research and by ensuring to the
extent possible that these sources of heterogeneity do not all share the same direction of
bias (Cook, 1985). Kuhn complicates what a“fact” means; but he does not deny that
some claimsto afact-like status are stronger than others, particularly those based on

relationships and readings that stubbornly reoccur whatever the predilections of researchers.

It isaso likely that theoretical statements are never definitively tested (Quine, 1951;

1969), including mundane statements about the effects of some educational program. But

this does not mean that individual experimentsfail to_probe theories and causal hypotheses.
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Thus, when the results of astudy are negative, program developers (and others) are likely to
surface methodol ogical and substantive contingencies that could have brought about a
different result--perhaps with a different measure or a different group of students.
Subsequent studies then probe these contingency formulations and, if they again prove
negative, lead to the next round of probes of whatever more complicated contingency
hypotheses program devel opers may have come up with to explain the second round of
disconfirmations. After atime, the process understandably runs out of steam, so
particularistic are the contingencies that remain to be examined. It is as though most of the
scholarly community concludes. *Y es, the program might be effective under some rare and
as yet unexamined contingencies. But it has not been effective under many other
conditions, and those that remain to be examined are so circumscribed that the reform
option cannot be worth much even if it is effective under the restrictive conditions that have
not yet been examined.” The advocates of Kuhn are correct. The process | am describing
issocia, not exclusively logical; and it arises because the underlying program theory is not
sufficiently explicit that it can be definitively confirmed or rejected in asingle study or even
aprogram of studies. But this elasticity of theory does not mean that decisions about the
viability of acausa hypothesisare only social and are devoid of al empirical or logica

content.

This response to the positivist critique stresses the need for program of research,
including experimental research. A one-shot study isnot likely to set to rest all concerns
about possible causal contingency, whatever the claims originally made for single studiesin
the purest fal sificationist approaches to theory-testing (Popper, 1959). Taking Kuhn
serioudly implies the need for a program of experimental research on almost any topic.
However, critics have not been interested in devel oping a better, non-positivist
epistemol ogical justification for experimentation, possibly seeing such efforts asfutile

band-aids patching up a doomed theory of experimental verification and falsification.
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Instead, they have turned their attention to devel oping post-positivist theories of methods for
learning about educational reforms (1) that stress qualitative methods and hypothesis
discovery over quantitative methods and hypothesis testing (e.g. Guba& Lincoln, 1982;
Stake, 1967 and 1975; Cronbach, 1980 and 1982; House, 1993; Fetterman, 1984); or (2)
that measure the extent to which the mediating processes specified in the substantive theory
of aprogram have actually occurred in the time sequence postulated (Connell, Kubisch,
Schorr & Weiss, 1995; Chen, 1990); or (3) that use quasi-experimental designs (Cook &
Campbell, 1979). In only the last of theseis there any special emphasis on assessing
performance relative to avalid causal counterfactual--the crucia function of random
assgnment. But before turning to these aternative methods, we have to acknowledge the

more specific attacks made on random assignment per se.

Random assignment has been tried and hasfailed on its own terms. Education researchers

were at the forefront of the flurry of social experimentation that took place at the end of the
1960’ s and the 1970's. Studies of the effects of Head Start (Cicirelli & Associates, 1969),
Follow Through (Stebbins, St. Pierre, Proper, Anderson & Cerva, 1978) and Sesame Street
(Ball & Bogatz, 1970) became available, thefirst three concluding that there were no effects
of any magnitude or replicability. The results were greeted with considerable dispute about
the methods and forms of analysis used, and many educational evaluators concluded from
thisthat quantitative evaluation of all kinds had failed. So, they turned to other methods,
propelled in the same direction by their reading of Kuhn. Other scholars responded
differently, coming to emphasize the study of school management and program
implementation in the belief that poor management and implementation were part of the
reason for the disappointing results achieved (Berman & McLaughlin, 1977; EImore &
McLaughlin, 1983; Cohen & Garet, 1975). In any event, dissatisfaction with quantitative

evaluation methods grew.
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However, none of the most heavily criticized studies had involved random
assignment. In education, criticism of the capacity of true experimentsto deliver what they
promised was atask that Cronbach and his co-authors (1980) took on. They re analyzed
some of the experiments from the lists Riecken & Boruch (1974) and Boruch (1974) had
generated in order to counter arguments about the unfeasibility of conducting randomized
experimentsin extra-laboratory settings. Cronbach paid particular attention to the Vera
Institute’ s Bail Bond Experiment and the Negative Income Tax Experiments, and was able
to show to his own and hisfollowers' satisfaction that these studies were flawed in how
they were implemented as randomized experiments and in the degree of correspondence
between the study particulars and conditions of likely policy application. Hence, for these
(and many other reasons), he believed they did not warrant the conclusions the original
investigators had reached and could not constitute avalid model for evaluating educational
innovations. So, the belief grew in education that many studies presented as randomized
experiments were in fact flawed for learning about meaningful causal relationshipsin the

real world of educationa practice.

However, so few randomized experiments were available in education at the time that
the studies Cronbach analyzed were from other fields. | know of only three randomized
experiments on educational reform available at the time. One was of the second year of
Sesame Street (Bogatz & Ball, 1971) where cable capacity was randomly assigned to homes
in order to promote differencesin children’ s opportunity to view the show. (To increasethe
odds even further, children in the cable condition were also regularly visited by research
staff who left behind toys, books and games about the show so that the operational
treatment was both viewing and social encouragement to view.) A second experiment was
the Perry Preschool Project (Schweinhart, Barnes & Weikart, 1993) and the third involved
only 12 youngsters randomly assigned to be in a desegregated school (Zdep, 1971). Only

Zdep's study involved primary or secondary schools, and so it was probably not accurate to
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claim in the 1970’ s that randomized experiments had been tried in education and had failed
to be properly implemented there. Only non-experimenta quantitative studies had been
done--on school desegregation, for example--and none of these would pass muster even as

quality quasi-experiments (Cook, 1984).

But this brief retrospective should not be taken to imply that it is easy to implement
randomized experiments of school reform. Serious implementation difficulties have arisen
in many of the more recent experiments. First, cases have been documented of schools
dropping out of treatment conditionsin different proportions, largely because a new
principal wants to change what his or her predecessor recently did, including the activities
defining a treatment that comparison groups do not experience (e.g., Cook, Hunt &
Murphy, 1999). Moreover, in the Tennessee class size study it is striking that the number
of classroomsin the final analysis differs by more than 20% across the three treatment
conditions, even though the randomized design used should have resulted in similar
numbers. Then, there are the cases of inadvertent treatment crossovers, as happened in
Cook et al (1999) in Prince George's County. One principal in atreatment condition was
married to someone teaching in a control school; one control principal realy liked the
treatment and learned more about it for himself and tried to implement parts of it in his
school; and ateacher in one control school was the daughter of one of the central program
officiadsworking at Yae and he severa times came to her schoal to talk to the whole school
about how to create a better school. The crossover involved only three of 23 schools and
none of the three received the central treatment components--a school-based facilitator and
training procedures at Yae and in the district. Still, the planned experimental contrast was
diluted to some unknown (but probably small) degree. In asimilar vein, the Tennessee
class size experiment compared classrooms within schools, though most public health work
on prevention uses between-school designs to minimize the chances of treatment

contamination. What did Tennessee teachersin the larger classes make of the situation
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whereby some colleagues in the same school taught smaller classes at the same grade level ?
Were they dispirited and so tried less? Few randomized experiment in education can escape
from issues like these about how random assignment and treatment independence were
maintained. But, when implemented and monitored with care, random assignment is
sometimes feasible in schools and can sometimes be maintained over time. The public

health work on prevention atteststo this.

It is not easy to explain why randomization is more successful on public health
topicsin schools. Some reasons are surely organizational, having to do with the priority
public health researchers have learned to attribute to clear causal inferences--apriority
reinforced by their funders (mostly NIH, CDC and the Robert Wood Johnson Foundation).
The appropriate contrast is with the lower (almost non-existent) priority accorded to random
assignment by federal and state Offices of Education and by the many foundations funding
education reform, though we were very recently heartened by asmall program
announcement joint between NSF, OE and NICHD whose “long-term goal... is to develop
the knowledge and experimental methods that will allow for the implementation and

evaluation of large-scale educational interventions’.

Other reasons for the discipline differencesin the frequency of conducting experiments
have to do with substantive matters. The public health work is mostly about curricula rather
than, say, whole school reform; and the curricula are circumscribed in time, rarely lasting
even asingle school year. Moreover, unlike in math, science or reading, teachers do not
have to be trained to deliver the experimental materials. Researcherstypicaly doit. Hence,
the implementation shortfall isless than when teachers implement and have not mastered all
the complexities of anew way of doing things. Finaly, we should not forget that the
prevention work requires no new forms of coordination among administrators and teachers,

among different teachers, or between teachers and parents.
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Still, with the large number of school-based prevention studies now available it should not
be difficult to check whether any of them involve longer-lasting treatments, interventions
managed by teachers rather than researchers and interventions that target the whole school
rather than some classrooms. Durlak assures me that there are some such studies among
the 190 he examined prior to 1991 and that there have been others since. While they may
be harder to implement than those on more circumscribed prevention topics, their feasibility
under conditions closer to educational practice can be ascertained once Durlak’ s data base

is updated and appropriately analyzed .

The very real difficulties of random assignment for studying school reform suggest
asubtle but important modification to its usua rationale. The theoretical rationale for
random assignment is clear. Assuming a correct random assignment procedure that has
been correctly implemented, the expected pre-treatment difference between treatment groups
iszero. Hence, any post-treatment differences cannot be due to initial selection differences.
But they can be due to subsequent differential attrition. A post-treatment mean difference
can aso be due either to some ameliorative treatment enhancing performance, which is of
practical importance, or to a control group decreasing its performance out of knowledge that
there are group differencesin treatment. Thisisrarely of practical importance and only
serves to make the treatment look effective when it isnot. Inthe real world, selective
attrition sometimes occurs and knowledge of different treatment conditions sometimes
seeps across planned comparison lines, however sophisticated attempts might be to reduce
such occurrences. Moreover, the usua rationale for random assignment is mute about other
methods that might also provide unbiased causal answers or that might provide answers
with at least atolerable degree of bias. For instance, regression-discontinuity designs
generate causally unbiased answers since the selection process into treatmentsis fully

known; many interrupted time-series quasi-experiments are very strong design-wise; and
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Lipsey and Wilson (1993) have shown that randomized experiments and quasi-experiments
tend to produce similar answers across extensive programs of research on atopic, though

the non-experimental estimates are much more variable.

Isit not amore appropriate rationae for randomized experiments to argue that, in actua
research practice, they create a counterfactual from which better answers can be generated
sooner when compared to any of itslikely aternatives that depend on self- or administrator
selection into treatments? This rationa e does not require a perfect counterfactual and it
avoids rhetoric about the true experiment as a“gold standard”. It also encourages
experimenters to check how well random assignment and treatment independence have been
achieved and maintained. Certain knowledge of causal connections does not inevitably
follow from random assignment, though more efficient knowledge does. Arguing for
certainty raises ared flag that infuriates many criticsin education and that may prevent them
from doing something about the current inefficienciesin their field that stem from fewer
than 1% of all education studies being experiments. This at atime when the nation is

calling out for vaid knowledge of educational reformsthat are effective.

Random assignment is neither politically, administratively nor ethically feasiblein

education. The small number of randomized experiments in education may reflect, not
researchers distaste for them, but a simple calculation of how difficult they are to mount in
the complex organizational context of schools. School district officials do not like the
focused inequitiesin schools structures or resources that random assignment sometimes
generates, fearing negative reactions from parents and school staff. They prefer individual
schools to choose which reforms they will implement or to make changes on a district-wide
basis. Principals and other school staff probably share these preferences and have additional

administrative concerns about disrupting routines when trying something new. Inevitably,
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this disruption will be greater than in the control condition, and more so when whole school
reformsare at issue. And finaly, there are the usual kinds of ethical concerns about
withholding potentially helpful treatments from students and teachersin need. Given such
objections, it would need people committed to random assignment and armed with the
widely available counter-objections (e.g., Boruch, 1997) to fight for it. But since most
evaluators in education do not believe that random assignment is either feasible or valuable,

they are not likely to fight for its expansion, given what they currently know.

What does it take to mount randomized experiments, even for whole school
reforms? In the Cook et a (1999) study in Prince George' s County, Maryland, random
assignment was sponsored by the school district and all district middle schools had to
comply. So, principals had no choice over participating in the study or in the treatment they
eventually received. The district took this step because a foundation-funded network of very
prestigious scholars--none from education-- insisted on random assignment as a
precondition for funding the program and its evaluation. In a second case evaluating the
same program in Chicago (Cook, Hunt & Murphy, 1999), it was the principal investigator
who insisted on random assignment as a precondition for collaborating with the program
implementers. Moreover, in deliberate contrast to the Maryland experiment the Chicago
study was restricted to schools where all the principals wanted the program but said they
were prepared to live with the results of the coin toss and to tolerate the annual questionnaire
measurement of students and staff, irrespective of the treatment to which they would be
assigned. Random assignment of schools has to be fought for in each case; and in each
example, the schools would definitely have preferred to do without it. But no principal had
any difficulty understanding and appreciating the logic of the technique, and most principals
had little difficulty living with its consequences over periods from four to six years. (But

not all of them. Asnoted earlier, some replacement principalsinsisted on implementing
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their own school reforms that required eliminating their predecessor’ swork that was under

evaluation.)

Therole of political will in implementing randomization isvery important. Inthe
health sciences, random assignment is common because it is ingtitutionally supported by
funding agencies and publishing outlets and is culturally supported through graduate
training programs and the broadly accepted practice of clinical trials. The health-related
studies done in schools tap into this same ingtitutional and cultural structure. Something
similar is also true of the rapidly growing number of studies of pre-school education that
use random assignment. Most are the product of several forces. congressional
requirements to assign at random; the high political and scholarly visibility of the Perry Pre-
School (Schweinhart, Barnes & Weikart, 1993; and Abacadarian projects (e.g., Campbell &
Ramey, 1995) that used random assignment; and the involvement of researcherstrained in
psychology and micro-economics where random assignment isvalued. Agricultureis
another field with afunding and training regimen that favors random assignment, evenin
schools (St. Pierre, Cook & Straw, 1981; Connell, Turner & Mason, 1985). So, too, are

marketing and research on survey research.

Contrast this with education writ large. Reports from the Office of Educational
Research and Improvement (OERI) are supposed to detail what is known to work. But
neither the work of Vinovskis (1998) nor my own haphazard reading of OERI reports
suggests any privilege being accorded to random assignment. Moreover, one recent report |
read on bilingual-lingual education repeated old saws about the impossibility of doing such
studies in education and claimed that alternatives are available that are as good--in this case
guasi-experiments. In addition, at a recent foundation meeting on Teaching and Learning a
representative of nine regiona governors spoke about lists of best practices that are being

widely disseminated. He did not care, and he believed governors do not care, about the
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technical quality of the designs generating these lists; the major concern is that educators
can deliver to political actors a consensus on each practice. When asked how many of these
best practices depended on randomized experiments, he guessed it would be close to zero.
Several nationally known educational researchers were also present. They too replied that
random assignments probably played no role in generating these best practice lists. No one
present seemed to feel any distress at this. The primacy is on practical action now or very
soon; and professional consensus is the means used to identify which actions are worth

implementing. Prior rigorous probing of these actionsis not as much prized.

| surmise thereislittle will to implement random assignment in education--not out
of ignorance--but out of the sense thereis little opportunity to conduct such studies and
little need for them, given the availability of less noxious design aternatives of obvious
relevance to the populations, settings and cause and effect attributes of current educational
interest that aso have enough causal validity that their conclusions are acceptable to most of
the social system generating and using educational research. So, thereis no infrastructure
or intellectual culture supporting random assignment either in Schools of Education, or in
federal and state Offices of Education, or in foundations employing graduates of Schools of
Education. So long asthe beliefs are widespread that random assignment cannot be
implemented in much of education and cannot be maintained in those rare cases whereiit is
implemented, there can never be the kind of pan-support for random assignment that is
available in the research worlds concerned with health, agriculture, the military, pre-schools,

health-in-schools, marketing and the improvement of survey research.

What are the conditions most conducive to being able to randomize? Theseinclude:
when the treatment is of shorter duration; when no extensive retraining of teachersis
required; when new patterns of coordination among school staff are minimal; when the

demand for an innovation outstrips the supply; when two or more treatments with ssimilar
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goals can be compared; when communication between the units receiving different treatment
is not possible; and when students are the unit of assignment (or perhaps classrooms). Our
guess, therefore, isthat it would be more feasible to study different curricula at random; to
introduce new technologies at random; to give students tuition rebates for Catholic schools
at random; to assign more or different forms of homework at random (or by classroom); to
assign teacherstrained in different ways to classes at random, etc. None of these studies
would be easy; but al should be feasible so long as there isawill to make the random
assignment work over time; so long as there is knowledge of al that we have learned over
the last 20 years about how to implement and maintain such assignment; and so long as
strong fall-back options are built into the design in case the random assignment breaks
down. In my opinion, it will be very rare for the biases resulting from such a breakdown to
be greater than those resulting from teacher, school or student self-selection into treatments.
The limitations of statistical selection controls are less the smaller the initial selection bias

and the better this selection has been directly observed (Holland, 1986).

Random assignment is premature because it assumes conditions that do not yet hold in

education. Random assignment makes better sense when the intervention is based on
strong substantive theory; when it occurs within well managed schools, wheniitis
reasonabl e to assume that implementation quality will not vary much between the units
implementing the change; and when standard implementation isrealized that isfaithful to
program theory. These conditions are not often met, for schools are indeed large and
complex socia organizations characterized by multiple simultaneously occurring programs,
disputatious building politics and conflicting stakeholder goals, management that is often
weak and removed from classroom practice, and day to day politics that preclude effective
planning and monitoring. So it isnot surprising that areform initiative is often
implemented in highly variable fashion across districts, schools, classrooms and students,

Indeed, when several different educational models are contrasted in astudy it is noteworthy
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how small the between-model variation iswhen compared to the variation between schools
supposedly implementing the same modd (Rivlin & Timpane, 1975; Stebbins et al, 1978).
Standard implementation and theoretical fidelity to program guidelines cannot be taken for
granted in complex schools where much coordination isrequired if the many different

actorsin abuilding are to get anything at all accomplished (Berman & McLaughlin, 1977).

As the research emphasis shifted in the 1970's to understanding schools as complex
social organizations with severe management and implementation problems, randomized
experiments must have seemed premature. A more pressing need was for to understand
management and implementation. To this end, more and more political scientists and
sociologists of organizations were recruited into Schools of Education, bringing with them
their own strongly held preference for qualitative methods and their own memories of the
wars between quantitative and qualitative methodsin their respective disciplines. Though
they would not conceptuaize it quite thisway, part of their agendain education wasto
increase the feasibility of responsible reform and evaluation through developing improved
theories about how to manage schools and raise the quality of program implementation.
These two topics have continued to be major foci of educational research, each premised on
understanding schools as complex organizations where quality management and

standardized theory-rel evant treatment implementation cannot be taken for granted.

School research need not be predicated only on schools as complex organizations.
An earlier conceptualization of the school was as the physical structure containing the many
self-contained classrooms in which teacherstried to deliver effective curriculausing
instructional practices that demonstrably enhance students' academic performance. This
approach privileged curriculum design and instructiona practice, not the school-wide factors
that came to dominate within the framework of schools as complex organizations--viz.,

strong leadership, clear and supportive linksto the world outside of school, creating a
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building-wide communitarian climate focused on learning, and engaging in multiple forms
of professional development, not just those relevant to curriculum and teaching matters.
Many important consegquences have followed from the intellectua shift in how schools are
conceptualized. Oneisthe lesser profile accorded to curriculum and instructional practice
and to what happens once the teacher closes the classroom door; another isthe view that
random assignment is premature, given its dependence on positive school management and
quality program implementation; and another is that quantitative techniques have only
marginal utility for understanding schools, since a school’ s governance, culture and

management are best understood through intensive case studies, often ethnographic.

It isamistake to believe that random assignment requires either well-specified
program theories, or good management, or standardized treatment implementation, or
treatments that are totally faithful to program theory, however desirable these four features
are. Experiments protect primarily against biasin estimates; and only secondarily against
the imprecision of estimates that results from greater extraneous variation. So, the
complexity of schoolsleads to the need for randomized experiments with larger sample
sizes, it has no necessary implications for abandoning random assignment atogether. Still,
without larger sample sizes experiments conducted in more complex settings do incline
towards no-difference findings. Cronbach (1982) has noted how often researchers refuse
to abandon their analysis at this point. Instead, they go on to conduct internal analyses that
stratify schools by the degree to which program particulars were implemented and that then
relate this variation to variation in the outcomes. This strategy makes any resulting causal
claim the product of the very non-experimental analyses whose weaknesses only random
assignment can overcome. This dead-end suggests focus on four things: (1) avoiding the
need for such internal analyses by designing the experiment so that the origina sample
sizes reflect the expected extraneous variation; (2) anticipating some sources of variation

and taking stepsin the research design to reduce through design those that can be reduced;
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(3) studying implementation quality as a dependent variable to ascertain which types of
schools and teachersimplement an intervention better--atopic severely underplayed in
traditional experimental design texts but central to program effectiveness; and (4) using
measurement and statistical procedures to reduce the impact of expected sources of
irrdlevant variation. Variable implementation hasimplications for budgets and sample sizes,

but it does not by itself invalidate the utility of random assignment.

The aim of experimentsis not to explain al sources of variation; it isto probe
whether someideato reform schools makes amargina improvement in staff or student
performance over and above al the other background changes that occur in schools,
teachers, students or other relevant factors. It isnot an argument against random
assignment to claim that many reform theories are under specified, some schools are
chaotic, trestment implementation is highly variable, and treatments are not completely
theory-faithful. Random assignment does not have to be postponed while we learn more
about school management and implementation. However, the more we know about these
matters the better we can randomize, the more reliable effects are likely to be, and the more
experiments we will have that make management and implementation issues worthy objects
of study even within experiments. No advocate of random assignment will be crediblein
educational circles who assumes treatment homogeneity or setting invariance, and
experimenters need to be up-front that school-level variation will be very large and may even
be greater than in other research fields where experiments are routinely done--say, hospitals.
Most school researchers seem to believe that thisis the case; at aminimum, it seemslike a

reasonable and politic working assumption.

Random assignment does not deserve any special privilege since it entails trade-offs not

worth making. Random assignment places the priority on unbiased answers to descriptive

causal questions. Few educational researchers share this priority, particularly those who
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believe that techniques for achieving such clear causal inferences usually compromise other
research priorities. Thus, Cronbach (1982) has argued strongly against Campbell’s
assertion (Campbell & Stanley, 1963) that internal validity is the sine qua non of
experimentation, arguing instead that external validity deserves at least as high apriority.
Internal validity is about the plausibility of causal inferences and depends on the clarity with
which a set of previoudly identified threats to causal inference have been ruled out. Externa
validity isabout the generalization of any causal claim across settings, persons, treatments,
outcomes and times that may, or may not, be the target universes around which aresearch

plan was originaly constructed.

One context where disagreement between Campbell and Cronbach is concrete
concerns some of the tradeoffs often required for random assignment. Experimental
studies are often limited in time and space, with nation-wide experiments being rare. In
education, experiments are also often limited to schools willing to tolerate having no choice
over the treatment they receive and willing to undergo whatever measurement burdens are
required to assess treatment implementation, theoretical mediating processes and individual
outcomes, whether a school received the preferred treatment or not. What kinds of schools
will make themselves so available? Would it not be preferable, Cronbach asks, to have a
broader and more representative popul ation of schools even if this entails causal inferences
with more uncertainty? Why, he asks, should experimenters value uncertainty reduction
about cause so much that they use such a highly conservative statistical criterion for
inferring effects (p <.05). Inred life, if we werein serious need we would decide to adopt a
potentialy life-saving procedure using amuch more liberal risk calculus than this. In the
same vein, Cronbach asks why experimental traditions should be so strict that schools not
implementing any of the treatment are included in the analysis as though implementation
were perfect, just because the intent was to treat them. He believesthat thisisjust another

example of a counterproductive conservative bias that is designed to protect against wrongly
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concluding that atreatment is effective but that , in so doing, failsto detect true treatment
effectsthat do not initially emerge with clarity. He aso worries about the purism of those
experimental enthusiasts who will not explore the data for unplanned comparisons involving
treatment interactions with student, teacher or school characteristics, even though for
Cronbach the true world of causal relationships is more complexly ordered than some

invariant main effect.

He adds to these stringent conventions the charge that unplanned variation in
implementation is not a cause for shame, but an opportunity to explore the reasons for such
variation and the consequences of it. He also notes how poorly some experimental
guestions are framed, and argues for escaping from this framing whenever new and
potentially more helpful questions emerge midway through a study even if they cannot be
answered in unbiased fashion. Since many educational programs do change with time, non-
causal questions can easily become more central than they were earlier and novel causal
guestions may arise that were not part of the original design plan. Cronbach believes that
many experiments take so long to plan, mount, run and analyze that answering the causal

issues entombed within them often entail answering an antiquated question.

Another trade-off experiments force, in hisopinion, is between the utility of two
conceptions of cause. The most prized questions in science are not about the descriptive
causal connections to which random assignment is addressed, but rather about generative
causal processes like gravity, relativity, DNA, nuclear fusion, aspirin, ethnic and gender
identity, infant attachment, school-based management or engaged time on task. Constructs
like these imply instantiating processes that are capable of bringing about important effects
in amultitude of quite different settings and times, making them much more genera in their
application than smply learning whether one way of organizing schools affected student

achievement at one time point in a particular sample of schools that volunteered to bein an
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experiment. Like most other educational evaluators, Cronbach wants evaluationsto explain

why programs work and, to this end, he is prepared to tolerate more uncertainty about

whether they work. So, he rgjects the stringent causal standards of most experimental

traditions, believing they often occur in conditions that do not closely approximate those of
educationa practice and that they often fail to identify causal explanatory processes that are
transferable to awide range of novel settings. Cronbach wants evaluation to pursue the
traditional scholarly goal of full explanation, but not through the methods preferred in
science. Instead, he opines that the methods of the historian, journalist and ethnographer

provide better chancesto learn what happened in areform and why.

A fina trade-off isworth mentioning. Experiments seek to maximize the truth
about the consequences of aplanned reform. They aspire to certainty. Moreover, their
intended audience is usually some policy-making group, though the audience they finish up
reaching may only be books and journals that serve as historical archives. Experiments
rarely seek to maximize the utility of the research to the personnel who work in the sampled
schools and who have to deal with issuesright now. They cannot wait for an experiment to
be completed and provide a summary of what areform has achieved. Thisisusualy less
helpful to them than continuous feedback about how to improve program implementation
and management in their own local school without disrupting ongoing practices. So, utility
is more important than truth; the information needs of local personnel are more valued than
those of amorphous policy-makers; and the immediacy of information needs argues against
waliting to give feedback until afinal report is completed. So, the recommendation is that
researchers should acknowledge school personnel as their primary stakeholder group and,
in accordance with this, should be ready to help them with information at al times during a
study--using whatever evaluative information seems to be emerging and whatever relevant
background knowledge the researcher had even prior to the study being launched. To await

study completion and to restrict oneself to collected dataisto invite local and even national
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irrelevance. Thisis captured in aletter to the New Y ork Times by William M. Petersen on
April 20, 1999: “Professor Alan Krueger ... claimsto eschew va ue judgments and wants to
approach issues (about educational reform) empirically. Y et hisinsistence on postponing
changes in education policy until studies by researchers approach "certainty" isitself a
value judgment in favor of the status quo. In view of the tragic state of affairsin parts of

public education, hisjudgment isamost questionable one”.

These criticisms remind us that experiments should not be conducted unlessthereis
aclear causal question that has been widely probed for its presumed long-term utility to a
wide range of policy actors, of which the personnel in aschool is surely one. They also
remind us that, while experiments optimize on causal descriptive questions, they need not
preclude either examining the reasons for variation in implementation quality or seeking to
identify some of the processes through which atreatment influences an effect. The
criticisms further remind us that experiments do tend to be conservative, sometimes so
preoccupied with bias protection that other types of knowledge are secondary. But this
need not be so. Thereisno compelling need for such stringent alpharates; only statistical
convention is at play here, not statistical wisdom. Nor need one conduct only analyses
based on intent-to-treat, though such analyses do need to be included among all those done.
Nor need one close one' s eyes to all statistical interactions, so long as the probes are done
with substantive theory and statistical power in mind, so long asinternal and external
replications are used to check against profligate error rates, and so long as statements about
likely interactions are couched in amore tentative way than conclusions that directly result
from random assignment. Researchers can aso try to replicate experimental results by
means of non-experimental analyses conducted on representative samples, realizing that
such analyses have little standing by themselves and provide only indirect guidelines about
extrapolating to larger populations. Finally, many controlled experiments would be

improved by collecting ethnographic datain all treatment groups. Thiswill help identify
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possible mediating processes and unintended outcomes and will provide continuous
feedback for self-improvement to experimental and control schools alike. Although thislast
point entails arestriction to generalization, when programs are new or would include a
monitoring component when bought to scale, the trade-off might nonethel ess be worthwhile.
Experiments need not be asrigid as they are portrayed in some of the more compulsive

textson clinical trias.

Even so, there are bounds that cannot be crossed. All the above suggestions involve
adding to experiments, not replacing them. To conduct a study with randomly selected
schools but no random assignment to treatments would be to gamble on achieving wide
generaizability of what may not really be a dependable causal connection. Conversdly, to
embark on an experiment presupposes the cardinal utility of causal connections; otherwise
one would not do such astudy in thefirst place. To be more concrete, in education the
utility of experiments depends on avoiding the costs of wrongly concluding that Catholic
schools are superior to public onesin the inner city, that vouchers raise achievement, or that
small schools are superior to larger ones. Controlled experiments protect against
recommending changes that don’t work and against overlooking changes that do, though
this last possibility supposes experiments with considerable statistical power. Indeed, power
analyses should be routine in experimental work on schools. No justification for random
assignment is more central than identifying valid causal knowledge so asto promote actions
with likely positive consequences, to protect against implementing ineffective reforms, and

to reduce the odds that actions will be taken without any systematic causal knowledge.

It isnow 30 years since vouchers were proposed, and we have no clear answer
about them. 1t is 30 years since Comer began his work that has resulted in the School
Development Program, and again we have no clear answer; it isalmost 15 year since Levin

began accel erated schools, and here too we have no answer. While premature
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experimentation isindeed a danger--because there islittle point evaluating what may be
theoretically muddied or not implementable by ordinary human beings--these time lines are
inexcusable. The Obie-Porter legidation cites Comer’s program as a proven exemplar
worth replicating elsewhere and provides fundsfor this. But as| have reviewed the evidence
elsawhere (Cook et a, 1999), when the legidation passed the only available evidence about
the program consisted of testimony, a dozen or so empirical studies by the program’s own
staff that were conducted in different locales and used primitive quasi-experimental designs;
and the most cited single study (Comer, 1988) confounded the court-ordered introduction

of the program with a ssmultaneoudly ordered reduction in class sizes of 40%. From this
research base afedera decision was made that Comer’ s program is effective and worth
sponsored dissemination. This may have been the best decision based on the available
evidence; but to be restricted to such evidence about a causal connection verges on the
irresponsible. Comer’s program is not different from any other program in this regard; we
useit only as an example and not because the state of the information describing its results
isparticularly nefarious. Sadly, it isnot. The trade-off Cronbach is prepared to make
favoring generalization over causal knowledge runsjust the risk exemplified by the literature
on Comer’s School Development Program. It fails to appreciate that experiments are not
meant to be representative; they are meant to be the strongest possible tests of causal

hypotheses.

Y et Cronbach isnot “wrong”. Causal hypotheses are special if they have both
withstood strong falsification attempts via controlled experimentsand if their results are also
demonstrably generalizable (or if the boundary conditions limiting generalization have been
empirically specified). Generalizing causal connectionsisarea problem with individual
experiments (Cook, 1993). Unlike in medicine or public hedlth, thereis no tradition in
education even of multi-site experiments with national reach. Single experiments of unclear

reach are what we typically find, done only in Milwaukee or Washington or Chicago or
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Tennessee. Moreover, with some kinds of school reform there is no fixed protocol, and it is
possible to imagine implementing vouchers, charter schools or programs like Comer’s or
Total Quality Management schools in many different ways. Indeed, the Comer programsin
Prince George' s County, Chicago and Detroit are different from each other in many, major
specifics, given how much latitude districts are supposed to have in how they define and
implement the program. So, whileit is possible to argue that experiments can be made
larger and more heterogeneous in terms of location and types of school, the non-
standardization of many treatments requires even larger samples than those typically used in
medicine and public health. Getting cooperation from so many schoolsis not easy, given
the history of local control in education and the absence of atradition of random

assgnment. Still, larger individual experiments can be conducted than is the case today.

But very large experiments may not be wise. A sampling approach to causal
generalization emphasi zes replication across populations of schools, students and teachers,
across settings throughout the nation, across locally reinvented treatment variants, and
across outcome measures. In my opinion, such variation may be better achieved through
programs of research with many smaller experiments than by enlarging the sampling plan
of asingle study. Certainly, the laboratory sciences have progressed through atradition of
heterogeneous replication in afew labs and then assuming that causal generalization is
warranted until later results sometimes forced amore limited conclusion. Thelab sciences
can do this because many of their causal knowledge claims are routinely replicated later as
part of the procedures required for conducting the next stage of research on some
phenomenon. But in research areas with weaker traditions of routinely building on the past-
-as in education--there can be no substitute for learning by doing, for conducting smaller
(but adequately tatistically powered) experiments in a staggered fashion across sites rather
than putting all one' s eggsinto asingle large study basket. Whatever the merits of larger

single experiments or phased programs of experiments, the point isthat experiments do not

36



have to be both small and stand-alone things. Single experiments will not produce definitive
answersto any causal question, and they certainly will not answer all the ancillary questions
about causal contingencies. Like dl science, experiments need and deserve a cumulative

context.

The heterogeneity of sampling details has little relevance to causal generdization if
it isunderstood as identifying those causal generative processes that apply in nearly all
types of schools and learning contexts. For instance, engaged time-on-task is supposed to
stimulate student achievement through homework, summer classes, longer school days,
more interesting curricula, etc. It istherefore important that steps be taken to identify the
processes explaining why a particular effect came about in some experiment or program of
experiments. Many methods are available for this. Some are linked to the measurement
and quantitative analysis of data collected about these presumed mediating processes, and
others to the use of historians or ethnographers (but probably not journalists!) for exploring
what happened and why in each treatment of astudy. Any knowledge about explanatory
processes so resulting will be tentative, but worthwhile as part of the system of information
from which inferences are eventually drawn about generalized mechanisms that bring about
desired outcomes. Cronbach’s advocacy of causal explanation over causal description does
not reflect agenuine duality. Within experiments we should attempt both to describe and

explain causal relationships.

Random assignment is linked to amodel of research utilization that is rarely valid.

Experimentation seeks to recreate a specific model of rational decision-making. This
requires laying out the aternatives (the treatments), then deciding on decision criteria (the
outcomes), then collecting data on each criterion per treatment (data collection), and finally

making a decision (based on the nature and size of the change observed and the utilities
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attached to each criterion). Theimplication isthat following such a procedure allows a

rationa policy choice to be made of the best alternative.

However, empirical examination of how socia science data are used in policy
formulation leads to claims that such instrumental choiceisvery rare (Weiss & Bucuvalas,
1977; Weiss, 1988). Instead, when social science is used, the information is often less
systematic, based on arather diffuse process of “enlightenment” that blends information
from existing background theories, from personal testimony, broad extrapolations from
surveys, the consensus of afield (however achieved), claims from “ experts’ who may or
may not have interests to defend, and novel concepts that are au courant and broadly
applied--like the urban underclass or socia capital have recently been in sociology. No
privilege is extended to science writ large in this conception; nor to experiments. Indeed, the
claim ismade that instrumental usage israre, implying that social science results are rarely
used to decide how to modify a policy or ameliorate aprogram. Yet instrumental useis

exactly what experiments are designed to bring about.

Empirical research on research utilization also notes that decisions are multiply
rather than singly determined, with central roles being played by politics, personality,
windows of opportunity and values. Given this, scientific information of the type
experiments produce can at best play amarginal decision-making role. In addition, many
decisions are not “made” in the systematic sense of that verb built into the experimental
model. Rather, they are“dlipped into” or they “accrete”, with earlier small decisions
congtraining later large ones. Finally, we should not forget that official decision-making
bodies turn over in composition, with new persons and issues replacing older ones. When
studies take along time to compl ete--as with many experiments on whole school reform--
results may not be available until the instantiating issueis no longer “hot” or even

“lukewarm”. Why conduct experimentsif many of them are destined to be verdictsin
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history books rather than inputs into debates about current educational reforms? The
argument hereisthat the real world of research utilization is much more complex than the
rational choice model describes; and it israre to find the kind of instrumental use on which

the utility of the moddl is predicated.

Critics aso point to another complicating empirical fact about use. Experiments
rarely provide uncontested verdicts on reforms. 1n the educationa policy world they do not
enjoy absolute privilege as sources of causal knowledge. Disputestypically arise about
whether the causal question asked was framed asit should have been, whether the claimed
results are valid, whether all relevant outcomes were assessed, and whether the proffered
recommendations follow from the results. All socia science findings tend to meet with a
disputed reception, if not about the quality of answers provided, then at least about the
guestions not addressed. Thelogical control over selection that makes experiments so
valuable does not entail that they are seen as gold standards that put to rest al quibbles
about the validity of causal claims. Consider in this regard the reexaminations of the
Milwaukee voucher study and the very different conclusions offered about whether and
where there were effects (Witte, 1998; Green, Peterson, Du, Boeger & Frazier, 1996).
Consider, aso, the Tennessee class size experiment and the different effect sizesthat have
been generated (Finn & Achilles, 1990; Mosteller, Light & Sachs, 1996; Hanushek, in
press) At issuewith these examples arerea scholarly disagreements, while in other cases
the dispute al so reflects some contribution from stakehol ders protecting their own financial
and cognitive interests. Policy insiders use multiple criteriafor making decisions, and

scientific knowledge of causal influencesis never uniquely determinative.

But claims are made that a policy was changed because of experimental results.

Nave et al (1999) implied thisfor the Tennessee class size experiment. But closer

examination shows that those results did not exist in avacuum. They werein line with what
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amuch-cited meta-analysis had already described (Glass & Smith, 1979); they are
consonant with theories that say children gain more if they are engaged and on-task with
school work; they conform with teachers' hopes, desires and expectations; they arein line
with parents commonsense notions of facilitating children’ s learning; and the results came
at atime when the governor of Tennessee had national political ambitions, was using
education as an individuating policy priority, had the state resources to increase educational
investments, and he knew his actions would be popular both with the teachers unions
(mostly Democrats) and with business interests in his own Republican party. So, his use of
the experimental results cannot be ascribed to random assignment alone, though closer

analysis may show it played afacilitative role at the margin.

Experiments exist on asmaller scale than would pertain if the servicesthey test
were to become state- or nation-wide. This scaleissueis serious (EImore, 1996). Consider
what happened when the class size results were implemented state-wide in Tennessee and
California. Thisnew policy was begun at atime of agrowing national teacher shortage due
to demographic shifts. Therefore the policy may have led to teacher-poaching across and
within states and districts. Presumably, the richer states and districts would have recruited
more and better teachers. Also, more new teachers were needed, and this involved some
individuals leaving their old professions and jobsin order to become teachers. Were these
new entrants equal in quality to existing teachers? Problems aso arosein creating the
greater numbers of classrooms required for class sizes to decrease, leading to the greater
use of trailers and dilapidated buildings. Are the benefits expected from smaller classesto
some extent undercut by the worse physical plant, the new hires from outside of education,
and the redistribution of quality teachers? To go from experimental results to broad policy
can change program implementation dynamics considerably, making those in the more local
experiment different from the full scale policy implementation. The argument isthat itis

sometimes dangerous to use results generated by small scale controlled experiments that
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cannot mimic in al details what would happen if a policy were implemented on a broader

scale.

There is some substance to these objections about the fit between the theory of use
undergirding randomized experiments and the ways in which socia science data are actually
used. But the objections are exaggerated. Instrumental use does occur (Chelimski, 1987),
and more often than the very low base rates readers might infer from most of the research
denigrating instrumental usage. Moreover, one reason why some study results are widely
disseminated is probably because random assignment confers credibility on them, at least in
some quarters. This certainly happened with the Tennessee class size study and the pre-
school studies cited earlier. Moreover, some decisions are madein what is close to a
classical decision-theoretic sense. Witness the Obie-Porter legidation that listed
educationa programs thought to be demonstrably implementable and effective. Surely this
legidation would have benefited from better input on the causal consequences of the
preferred programs, had this been available? We should also not think it istrivial to create
an archive of results that includes some studies whose results were “cold” before they
camein. Some policy ideas get recycled and appear on later agendas--as happened with
vouchers; and other ideas enter texts used in graduate schools to train the next generation of

professionalsin afield (Leviton & Cook, 1983).

It istrue that many experiments cannot deal with the scale issue; but then there was
no compelling reason why Tennessee and California had to implement state-wide at one
time. Could they not have phased-in the introduction of their new policy in ways closer to
the experiment’ s scale, using annual increases in the number of schools covered to explore
scaleissues? And athough it is also true that experimental results enter policy debates as
contested inputs, the din may be less deafening with a program of experimental studiesthan

when reliance is placed on asingle experiment. The goa should clearly be reliance on
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programs of experiments rather than individual stand-alone ones. In addition, conflicts
about information are--and should be--endemic to a democratic political process. We
should be wary of putting too much faith in any one method, since methods tend to have
function-specific and not general strengths. Hence, population surveys are better for
describing populations than for inferring causal relationships within them; in contrast,
experiments are better for inferring causal relationships than for generalizing these
relationshipswidely. Thekey issue, therefore, is whether doing an experiment reduces the
volume of criticism about the validity of acausal claim. Criticisms about question
formulation, sampling design, measurement choice, substantive interpretation of the results,
etc. do not speak to the defining strength of controlled experiments. They are only relevant
as criticisms of the experiment to the extent that conducting an experiment caused these
other limitationsin the study design. This has definitely happened in the past; but close
attention to the trade-offs involved should minimize future problems without entirely

eliminating them.

There is no necessary trade-off between instrumental and enlightenment usage. Itis
preposterous to think that experiments do not contribute to general enlightenment--about the
kinds of interventions most and least implementable; about the influence principal turnover
has on management; about the utility of theories that have no explicit component dealing
with what happens once the teacher closes her classroom door; about the kinds of principals
who are most attracted to school-based management theories; about the kinds of teachers
most amenable to professional development, etc. The era of black box experimentsislong
past. We need to learn about the determinants and consequences of implementation quality;
it islegitimate to want to describe and measure constructs from the substantive theory under
girding a program; thereis room for collecting qualitative as well as quantitative data so long
asthe data collection protocol isidentical in al treatment groups; there are ways of getting

stakeholder groups involved in the formulation and revision of guiding experimental
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guestions; there are ways to get multiple stakeholdersinvolved in interpreting the
substantive relevance of experimental findings. All these procedures help generate
enlightenment as well as instrumental usage. Thereisno necessary dichotomy between the
two, just asthereis not for some other dichotomies rampant in education research--e.g.,
between the need to use only qualitative or quantitative methods (Cook & Reichardt, 1979)

or between positivist and post-positivist science (Cook, 1985).

Random assignment is not needed because there are other less noxious methods for

generating causal knowledge. It isan old truism that no socia science method will die,

whatever its imperfections, unless a demonstrably better or smpler method is available to
replaceit. Most researchers who evaluate educational reforms believe there are superior
alternatives to the randomized experiment, and so they arewilling to let it wither and die.
These methods are superior, they believe, because they are more acceptable to school
personnel and their results are more likely to be used by school staff for self-improvement,
because the knowledge they generate reduces enough uncertainty about causation to be
useful and because the knowledge is relevant to a broader array of important issues than just
identifying acasua connection. No single alternative is universally recommended, and here
we discuss only three: intensive qualitative case studies, theory-based evaluations and quasi-

experiments.

1. Intensive Case Studies. The call for intensive case studies came not only from people

trained outside of the quantitative social sciences (e.g. Scriven, 1976) but also from some
scholars who had first made their name as quantitative researchers and had then switched to
gualitative case methods out of a disillusionment with “positivist” science and with the
results achieved in the early round of educational evaluations (e.g., Guba; Stake; House).
Even Cronbach (1982) came to assert that the appropriate methods for educational

evaluation are those of the historian, journalist and ethnographer, pointedly not the scientist.
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In any event, among eval uators within education the majority now seem to prefer case study

methods for learning about reforms.

Converts often have a specia zeal and capacity to convince, and when former
proponents of measurement and classical experimental design were seen attacking what they
had once espoused this may have had a strong influence on young students of methods in
education. To be sure, some psychometricians within education refused to be converted,
and the more €lite graduate schools of education hired some scholarstrained in the
guantitative disciplines of statistics, economics and psychology. But none of these groups
worked hard in print to advocate for experiments--Boruch and Murnane excepted--and none
of them personally conducted educational evaluationsin ways that would have demonstrated
their feasibility and utility. Instead, some of them worked on higher education rather than
primary and secondary schools and some of them worked on topics tangential to causal
inference--e.g., developing newer psychometric techniques, improving the practice of meta-
analysis, re-conceptualizing individual change and its measurement and developing
hierarchical models that s multaneously include school, student and intra-individual change
factors. So, when advocates of case methods wrote about qualitative evaluation techniques
in education, thiswasin a context where there were few, if any, systematic rgjoinders from
organized countervoices. To add to the sense of solidarity, many of their conclusions about
research methods overlapped with those of scholars whose doctorates were in sociology and
political science and who had entered education with the conviction that schools should be
understood as complex organizations best researched using the qualitative methods of
organizational sociology and empirical policy analysis. So, two sets of voices converged to
denigrate educational research as an experimental discipline and the one organized

countervoice that might have been expected failed to materialize.
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A centra belief among advocates of qualitative methodsis that these methods alone
are capable of simultaneoudly giving feedback on the many different kinds of issues worth
understanding about a reform--issues about the quality of problem formulation, the theory
of the program, the quality of implementation, the determinants of such implementation, the
proximal and distal effects areform achieves, the unanticipated side effects that come abot,
the subgroups of teachers and students who are more and less affected by the reform, the
other factors co-determining when and why effects appear, the relevance of the findingsto
various stakeholder groups and their fit to existing studies and policy concerns. Thus, an
important attribute in favor of qualitative eva uations was the flexibility they promised in the
types of knowledge generated--a flexibility that randomized experiments cannot match as

easily given that their centra function isto facilitate clear causal inferences.

Advocates also contend that qualitative methods are successful in reducing some of
the uncertainty about causal connections. Cronbach (1982) agrees that this might be less
than in an experiment, but he opines that journalists, historians and ethnographers regularly
learn the truth about causal connections just as many lay personsdo in their own lives.
Needed are observations relevant to some causal hypothesis, followed by reflection on these
observations, followed by novel observations based on these new reflections, followed by
even more observation based on these new reflections. Involved here is an iterative process
of hypothesis generation and revision that theorists of ethnography have long advocated for
testing causal hypotheses (e.g., Becker, 1958) and that contains most of the elements of
verification and falsification found in philosophy of sciencetexts. The results so achieved
can be richer than those built into the traditional black box experiment because ethnography
requires attention to the unfolding of explanatory processes at different stagesin a
program’ simplementation. Moreover, the details about process that it generates at all times

in aprogram’s development can be fed back to school personnel too help them understand
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what they should do because a program seemsto be effective in some areas, say, but not

others.

| do not doubt that some uncertainty reduction can be achieved through non-
experimental empirical methods and hard thought. | also do not doubt that these procedures
sometimes reduce all reasonable uncertainty about causation, though it will be difficult to
know when this has been achieved. However, | do doubt whether intensive, qualitative case
studies can reduce as much uncertainty about cause as atrue experiment. Thisis because
such intensive case methods rarely involve atotally credible causal counterfactual. Since
they typically do not involve use of comparison groups, it is difficult to know how the group
under study would have changed over time without the reform under analysis. If control
groups are added, unlessthey are randomly created it will not be clear whether the two
groups would have changed over time at comparable rates. But note that the argument is
about relative success in reducing uncertainty about a cause-effect connection. Whether
these intensive case methods reduce enough uncertainty to be generally useful is a poorly
specified proposition it is difficult to answer well though it is a central argument to
Cronbach’s case. But the proposition does force us to note that experiments are only
justified when a convincing case can be made that a very high standard of certainty is

required about a causal claim.

Two other factors favoring case studies are more clear. First, schools areless
sgueamish about allowing in ethnographers than experimentalists (under the assumption
that the ethnographers are not in classes and staff meetings every day); and second, feeding
ongoing evaluation results back to teachers and principal s with whom a skillful
ethnographer has an ongoing relationship is especialy likely to generate use of the data
collected. Such useishighly local, within asingle school, and so less grandiose than the

usual aspiration for experiments--to guide policy changes that will affect large numbers of
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districts and schools. But in the work of educationa evaluators like Stake, Guba and
Lincoln, such local useis adesideratum, given how unsure they are that policy dictates

issued from central authorities will ever be complied with once the classroom door closes.

2. Theory-Based Evaluations. It is currently fashionable in many foundation and some

scholarly circlesto espouse atheory of evaluation for complex socia settingslike
communities and schools that does not depend on random assignment (Connell et al, 1995).
Rather it depends on three steps: (1) explicating the substantive theory behind areform
initiative and detailing al the flow-through relationships that should occur if the intended
intervention isto impact on some mgjor distal outcome, like achievement gains; (2)
measuring each of the constructs specified in the substantive theory; and (3) analyzing the
data to assess the extent to which the postulated rel ationships have actually occurred
through time. For shorter time periods, the data analysiswill involve only the first part of a
postulated casual model; but for longer periods the whole model might beinvolved. Inthis
conception of evaluation, the burden rests on highly specific substantive theory, high quality
measurement at each stage in the model, and valid data analyses of multivariate causal

explanatory processes through time.

What makes theory-based eva uation an alternative to random assignment are
several assumptions. Thefirst isthat it is not necessary to construct avalid causa
counterfactual by randomly creating treatment and comparison groups. This theory-based
approach has no necessary link to control groups; a study can be restricted only to groups
experiencing the treatment under evaluation. Another isthat demonstrating data patterns
congruent with program theory indicates the validity of the theory. So, even in caseswhere
only athird of the tempord links have taken place, say, the assumption following thisis that
the rest of the postulated processis more likely to occur and bring about the prized distal

outcomes. Conversaly, disconfirming theinitial part of the reform theory suggests that the
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reform isnot likely to be effective in the longer term. Advantages of corroborating any part
of the theory isthat the results can be used to inform program staff, to argue for maintaining
the program, to provide arationale for acting as though the program were effective, and to
defend against premature summative eval uations that declare a program ineffective before
sufficient time has elapsed for al the processesto occur that are presumed necessary for

ultimate change.

Few researcherswill argue against a greater use of substantive theory in evaluation,
the sole exceptions being those who believe that measuring theoretical processesiswrong
whenever the scale version of an experiment does not include ng process. Since
most experiments can easily accommodate more process measurement, it follows that they
will be improved thereby. Specifically, it isthen possible to probe whether the intervention
led to changes in the theoretically specified intervening processes and whether the processes
could plausibly have caused changesin the more distal outcomes of interest. The first of
these tests will be unbiased because it examines whether each step in the causal mode is
related to the planned treatment contrast. But the second test will be biased since it depends
on gtratifying units by the extent to which the postulated theoretical processes are faithfully
reproduced before examining how this variation in implementation is related to variation in
the outcome. Still, I argue that these second-stage observationa analyses are well worth
doing, though their results should be clearly labeled as more tentative than the results of any
planned experimental contrast. Thereislittle debate about the utility of measuring
theoretically postulated processesin experiments and including them in the data analysis.
Theissue is whether such theory-based evaluation can function as an alternative to random

assignment.

| am skeptical. First, it has been my experience writing papers on the theory behind
aprogram with its developer (Anson, Cook, Habib, Grady, Haynes & Comer, 1991) that the
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theory is not dways very explicit. Moreover, it could be made more explicit in severa
different ways, not just one. Isthere asingle theory of aprogram, or several possible
versions of it? Second there is the problem that many of these theories seem to be too linear
in their flow of influence, rarely incorporating reciprocal feedback loops or external
contingencies that might moderate the entire flow of influence. Itisall alittle bit too neat
for our more chaotic world. Third, few theories are specific about timelines, specifying how
long it should take for agiven process to affect some proximal indicator. Without such
specificationsit is difficult to know whether the next step in the model has not occurred yet
or will not occur at all. Fourth, the method places a great premium on knowing, not just
when to measure, but how to measure. Failure to corroborate the model could therefore be
the product of the only partial validity of measures rather than the validity of the theory per
se. Researchers can protect against this, of course, with more reliable measures or more
multi-method measurement; but all this, while desirable, is burdensome on staff and
students. Fifth there isthe epistemological problem that many different models can usually
befit to any single pattern of data, and the causal modeling methods espoused do not permit
falsifying among competing models. Thus, theory-based evaluations are predicated on
prediction and not explanation, all appearances to the contrary (Glymour, Sprites &
Scheines, 1987).

But the biggest problem isthe absence of avalid counterfactual, knowing what
would have happened had there not been atreatment. Asaresult, it islogically impossible
to say whether the processes that occur are a genuine product of the intervention or whether
they would have occurred without any reform. One way to guard against thisisto have
“signed causes’ (Scriven, 1976), amultivariate pattern of relationships among variables
that is so unique it could not have occurred for any reasons other than the availability of the
reform. But signed causes depend on the presence of much well-validated substantive

theory (Cook & Campbell, 1979). So, amuch better safeguard isto have at least one
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comparison group, and the best comparison group is arandomly constructed one. So, we
are back again with random assignment and the proposition that theory-based evaluations

are useful as complements to randomized experiments but not as aternatives to them.

| am resolutely in favor of measuring theoretically specified mediating processes
within experiments; but | am against such measurement when it is suggested as an
alternative to random assignment. And | am also against it when it is used to postpone
doing experiments. Whatever they promise to their funders, many advocates of specific
educationa reforms realize how difficult it will be to bring about substantial changesin
academic achievement, given theinevitable shortfallsin program theory, program
implementation and evaluation senditivity, not to speak of the short time lines within which
changeiscalled for. The advocates hopeisthat implementing areform with vigor and
theoretical fidelity will entail little dilution of influence across al the probabilistic linksin a
program’ s substantive theory. But their expectation is surely that implementation will be
weaker and that the planned intervening processes may not come about even if the program
theory istrue. Soitistempting for program developers and those with asimilar stake in the
program’ s success to concentrate on the first steps in the program’ s theory--that do not
require control groups--and to avoid gambling on obtaining distal effects through the use of
experimental tests that can only demonstrate effects if al the intervening steps actually occur
and with sufficient strength that they impact on the next link in the hypothesized chain of
influence. Given the stakes and the probability of demonstrating success, it is easy to see
how the advocacy of theory-based evaluation could become an excuse not to evaluate

educational reforms by hard-headed summative criteria.

3..Quasi-Experiments. The vast mgjority of educational evaluators favor intensive case

studies, and afew of them plus some outsiders from psychology are now espousing theory-

based methods. There are other education scholars, though, who deny the feasibility of
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random assignment and prefer quasi-experimental methods. These are mostly researchers
interested in substantive topics who test propositions about educational effectiveness
without any intent to further evaluation theory and practice. Rather, they want to learn what
is effective in their particular sub-field. We have aready commented about how the existing
evaluations of Comer’s program were like this; the sameis also true of what we know about

research on bilingual education and school desegregation.

Quasi-experiments are like randomized experiments both in purpose and in most
details of structure. The defining differenceis the absence of random assignment and hence
of ademonstrably valid causal counterfactual. The essence of quasi-experimentation isthe
search, more through design than statistical adjustment techniques, to create the best
possi ble approximation (or approximations) to this missing counterfactual. To thisend,
there are invocations (Corrin & Cook, 1998; Shadish & Cook, in press) to create stably
matched comparison groups; to use age or sibling controls; to measure behavior at severa
pointsin time before a treatment begins so as to better estimate possible differencesin pre-
treatment trends; to extend the pre-treatment measurement of observationsto create atime-
series of observations; to look out for situations where units are assigned to treatment solely
because of their score on some scale--as with draft numbersin the Vietham War period,
college grades for going onto the Dean’s Lit, or reported income for eligibility for various
government programs, to assign the same treatment to different stably matched groups at
different times so that they can aternate in their functions as treatment and control groups;
to build multiple outcome variablesinto studies, some of which should be influenced by a
treatment and others not, provided that it is reasonable to assume that the latter will be
influenced by the most plausible aternative interpretations. These are the most important
elements from which quasi-experimental designs are created through a mixing process that

tailors the design to the problem and resources available.
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However good they are, quasi-experiments are second-best to randomized
experiments when it comesto the clarity of causal conclusions. In some quarters, “quasi-
experiment” has come to connote any study that is not a true experiment, that seeksto test a
causal hypothesis, and that has built in some type of non-equivalent control group or pre-
treatment observation. However, Campbell and Stanley (1963) and Cook and Campbell
(1979) both labeled some such studies as usually causally uninterpretable and illustrated
other designs that produced ever closer approximations to a true experiment. Many of the
studies that their authors call “quasi-experiments’ are in fact causally uninterpretable
studies far behind the state of the art, including in education. Little thought seemsto be
given to the quality of the match when creating control groups; to the possibility of multiple
hypothesis tests rather than a single one; to the possibility of generating datafrom severa
pre-treatment time points rather than a single one--if there is even one; to the possibility of
getting several comparison groups per treatment, one initialy outperforming the treatment
group and the other under performing it to create a bracketed set of controls, etc. Reading
quasi-experimental studies of educational reform projects often makes me feel ashamed of
having contributed in any minor way to the institutionalization of that term, so weak are the
designs and so primitive are the statistical analyses of those designs that really nothing

could put right.

Although | am convinced that the best quasi-experiments give “ reasonabl e”
approximations to the results of randomized experiments, to judge by the quality of the
work | know best--on school desegregation, Comer’s School Development Program and
bilingual-lingual education--the average quasi-experiment in these fields is lamentable with
respect to the confidence it inspiresin causal conclusions. Recent advancesin the design
and analysis of quasi-experiments are not getting into educational research where they are
sorely needed. Nonetheless, it istelling that the best estimate of the validity of any quasi-

experiment isto compare it with arandomized experiment on the sametopic. It isaways
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the fall-back and not the preferred option; and all quasi-experimental designs are definitely

not equal.

Moreover, even the best empirical support for the viability of certain quasi-experimental
designs--Lipsey and Wilson (1993)--does not indicate that they are as efficient as
randomized experimentsin arriving at an unbiased answer about a treatment’ s effectiveness.
S0, in areas like education where few studies exist on most of the reform ideas being
currently debated, the randomized experiment is clearly to be preferred over any quasi-
experiment in terms of the number of studiesit will taketo arrive at what might be the same
answer. But it might not be. And if it were not, the logical warrant for the answer from
randomized experimentsis clearly superior to that from any quasi-experiment except for the
regression-discontinuity design. So, the case for preferring randomized experiments over
guasi-experimentsis strong from the perspective of both the efficiency and credibility of the

causal answer produced.

Conclusions

1. Many independent sourcesindicate that random assignment is very rarein educational
research concerned with the effectiveness of reforms designed to improve primary and
secondary school academic performance. Y et many research issuesin education are of the
very form for which controlled experimentation was uniquely developed--viz, can something

deliberately manipulated change a valued outcome?

2. Controlled experiments are nonethel ess common in schools when theaim isto learn
about strategies to prevent menta health problems, violence, drug use or even unhealthy
nutritiona practices. It isnot clear why experiments are more frequent in these domains

than on more traditional academic reformissues. Individual and collective political will may

be one explanation, since most of the school-based prevention researchers were trained in
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public health and psychology where random assignment is held in high esteem. Moreover,
random assignment is valued by the funding sources and journal editors to whom
prevention researchers address their work. Capacity may be another explanation. Most
school-based prevention experiments are of short duration; they involve curriculum
interventions; the implementers are usually researchers and not teachers; and the topics
selected may engage educators (and parents) less than issues of school governance and
classroom teaching. More research is needed on why this disciplinary difference occursin
the incidence of school-based random assignment. It should suggest many of the

conditions promoting such assignment.

3. Anintellectual culture exists within the research establishment concerned with evaluating
educational reforms and understanding school management that is characterized by
multiple beliefs, any combination of which could sustain the (erroneous) conviction that
randomized experiments are not worthwhile. These beliefsinclude: Experiments are
philosophically naive in the theory of causation they espouse and in the assumptions about
causal orderingsthey make. Experiments are not very practical, being rarely feasiblein
schools and rarely implemented well in the rare cases they are begun. Experiments require
trade-offs with other methods and lower the quality of answers to important questions about
school reform, including questions about management, the determinants and consegquences
of variation in implementation quality, and the identification of causal explanatory
processes. Also, the information experiments generate about cause is of atypethat israrely
used to change educational policies. And, anyway, the same information could be gained by
other means that are less noxious to school staff and more flexible in the range of questions
addressed. In such anintellectual cultureit isnot surprising that randomized experiments

arerare and not valued.
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4. Many of the beliefs above are poorly warranted, and | provide reasonsfor this
throughout the text--especially as regards beliefs about the availability of less noxious and
more flexible alternatives. None of them provides as convincing a causal counterfactual as
the randomized experiment. However, other criticisms are not unreasonable and have
important implications for proposing practical adjuncts both to the bare bones structure of
experiments and to their monolithic emphasis on identifying descriptive causal connections.
It is especially important to describe implementation qudity, to relate implementation to
outcome changes, to describe program theory, to reliably measure the extent to which
theoretically specified intervening processes have actually occurred, and to relate these
processes to outcomes. Efforts should also be made to increase the chances that an
experiment poses asimple and clear causal question whose importance iswidely recognized

and to increase the number of experiments done on any one topic.

5. 1t will be difficult to persuade the current community of educational researchersto begin
doing randomized experiments solely by informing them about the advantages of this
technique, by providing them with lists of successfully completed experiments, by telling
them about new methods for implementing randomization, by exposing them to critiques of
the aternative methods they prefer, and by having prestigious persons and institutions
outside of education recommend to them that experiments be done. Although | have not
had much time to describe the socia organization of the research community concerned
with evaluating educational reforms, it isacommunity in which al parties share at least
some of the beliefs outlined above. Hence, many members are convinced that anyone
pursuing a scientific model of knowledge growth is an out-of-date positivist seeking to
resuscitate debates that are rightly dead. So the community sees little value in better

connections to recent research design as understood in statistics or psychology.
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6. Some rapprochement might be possible, though the extent of thisisnot at all clear. Ata
minimum, such rapprochement requires advocates of experimentation like myself to be
explicit about the real limits of the technique, to engage our criticsin open dialog about their
objections to randomization, and to show how experiments are improved by greater
sengitivity to issues they value that relate to program theory, implementation specifics,
quantitative and qualitative data collection, attention to causal contingency, and meeting the
information needs of school personnel aswell as central decision makers. My predictionis
that unless these steps are taken it will be difficult to enlist the current community of
educational researchers behind any banner promoting the increased use of randomized
experiments. It will also be difficult with those mid-level government and foundation

officials trained in educational research methods over the last 20 years.

7. At aminimum, we advocates need to make clear that random assignment is not a“gold
standard” for causal conclusions. Thisisbecauseit creates a probabilistic equivalence
between groups at the pretest and not posttest; because treatment-correlated attrition is likely
when treatments differ in intrinsic desirability, as they often do; because non-independent
treatments are not ararity; and because the means used to increase internal validity often
reduce externa validity--the applicability of experimentally gained knowledge to future
policy settings. 1n actual research practice, more appropriate rationales for random
assignment are that (1) even after the empirical limitations noted above it still providesa
logically morevalid causal counterfactua than its aternatives; and (2) it provides amore
efficient counterfactua than the aternatives studied to date. These are compelling rationales

for random assignment--not perfect ones perhaps, but not hubris-inducing ones either.

8. Though it isdesirable to enlist the current community of education evaluation specialists

behind greater use of experimentsin education, it is not necessary to do so. These scholars

are not part of the tiny flurry of controlled experimentation now occurring in schools.
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Moreover, in several substantive areas Congress has shown its willingness to mandate that
controlled studies be done, especialy in early childhood education and job training. So,
"end runs’ around the educational research community are conceivable, implying that future
experiments could be carried out by contract research firms like MDRC, Abt or
Mathematica, or by university faculty with apolicy science background, or by educational
faculty who are now lying fallow. It would be a shame if such a strategy lowered accessto
those researchers most knowledgeable about micro-level school processes, school
management, how school reforms are actualy implemented, and how school, state and
federal officialstend to use educational research. It would be counterproductive if outsiders
to school reform research had to learn anew the craft knowledge insiders already enjoy.
Such knowledge genuinely complements controlled experiments; it isnot in any necessary

intellectual opposition to it.

9. In my opinion, the major reason why researchers responsible for evaluating educational
reformsfeel no urgency to conduct randomized experiments is that they conceptualize
schools as complex socia organizations that should be studied with the tools that are
typicaly used for studying complex organizationsin other areas of the social sciences.
These are mostly qualitative tools and involve local case studies. In organizational research,
internal change often occursin an ingtitution when management contracts with external
consultants who then visit the entity, observe and interview in it, ingpect records, and then
make recommendations for change based on particulars of the site visit(s) and on the
management consultants' background knowledge of theories of organizational change.
This R&D model is quite different from the more scientific R& D model that pertainsin
medicine and agriculture, let ussay. Until the operating metaphor of schools as complex
social organizations changes it will not be easy for educational researchers to adopt
experimental research methods that they see as relevant and, only to settings that are much

smaller and less homogeneous than schools.
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