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Social experimentation is central to the idea of liberal social rafsrrm.
Reform sugzests prograss, which suggests sociakal learaing, and our main
image of societal learninz is that of experimentation. Darrick Hoynihan
saluted the American Bicen;ennial; for example, by asking, "What have we
learned? It is two canturies now since the American 2eople commenced what
they very well understood to be an experiment in ].iberty."L To ask, "What
have we learned?”, is to assume a "we" capable of learning, a "something"
capable of being learned, and an image of '"learning" attributable to a
whole society., To see the American people as having "commenced an experi-

ment in liberty" is to see them as having deliberately embarked on a course

of exploratory actiom, a social experiment involving human beings whose

thoughts and feelings might effect the outcomes of action, and a collective

intervention aimed a% changing things for the better. In this threefold

sense, an American experiment in liberty is an intervention experimeht.

For many years now, the idea of intervencion experiment has been an
idea in good currency. Republican as well as Democratic administrations
have couched their proposals for reform in the language of experimental
social problem-solving. Yet whenever governmental actions have been taken
seriously as experiments, controversies have arisen over the interpretation
of their results, What changes actually occurred? Were they really attri-
butable to geveramental intervention? What lessons ought to have been
drawn? Among social scien:zists, such conttrove-sies have led to the view
that governmental actions conceived as experiments should be rigorously
designed as such. Yet on the rare occasions when this has been attempted,
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Indead, the feasibility of iptervention sxperiment has decome a subjact of
coutroversy in its own rizhe.

Those who advocate rigurously desizned social axperiments rely on
models of inquiry derived frouw laboratory axperiments in the social
sciences. Their view of experimental rigor empnasizes quantitative meth-
ods, randomized samples, and experimental ;ontrols. They assume that
social reality is decomposable into measu;;ble variables whose causal
connections are lawful and predictable. They hold that social researchers
must free themselves from their biases in order to make their experimental
procedures and results replicable. Through iterative experimentation, they
believe, it is possible to discrimﬁna“e among competing theories of social
reality so as to arrive at cumulative, consensual and convergent knowledge.
Of course, they recognize that the:experimenter never complately controls
his environment and they sometimes.respond to administrative and political
constraints by seeking out limited domains of intervention suitable for
rigorous experimentation. )

The critics of this view of social experiment note that policy con-
flicts often re-emerge in debates over the interpretation of experimental
findings. They observe that policy issues have a way of slipping out from
under research; by the time the resul§550f an experiment are avialable,
policy malers are no lonrger interested in them. And some of thase critics
eschew rigorous controls and quantitative precision in favor of qualita-
tive, narrative methods of inquiry appropriate to description of the inter-
vening social process that link inputs to outputs.3 They advocate action
research in which practitioners double as experimenters, short-circuiting
the tenuous process by which social experimentation is supposed to in-

1
fluence policy.” But action researchers tend to leave hard questions
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dangliag, %“ha:t modal of knowledze underlies zhair method of inquiry? Do
they 2im at zeneral, policv-relavant conclusions? If so, how do thev deal
with the confounding "uncentrollables" that plague social experiments con-
ceived on the model of the natural scizsncas?

The idea of intervention experiment poses a dilamma of rigor or rale-
vance. We must choose, apparently, between rigorous social experimentation
that cannot be applied to matters of real-world importance and methods of
experimentation that are applicable but hopelessly unrigorous.

dore than tweny years ago, Donald Campbell not only described this
dilemma but proposed a solution to it.? He imagined a spectrum at one pole
of which he.placed the ""true experiment” of the natural sciences and at the
other, the "dirty" methods of action research. Betwe2n these extremes, he
proposed a middle ground of "quasi-experimental method" -- a patched-up
approximation of true experiment which, even if it fell short of the ideal,
might still produce generalizable causal inferences useful in the formation
of public policy. For this heresy, he was roundly taken to task by social
scientists committed to the natural science model.

Over the last twenty years, a great deal has happened to justify a
reconsideration ot Campbell's quasi-experimental method. Several large-
scale interventions designed as rigorous social experiments have led to
ambigucus results, refueling the controversy over social experimentation.
And in the same period, positivist assumptions have fallen into disrepute.6
There has been a growing interest in the Continental exploration of
hermeneutics, phenomenology, and critical method.

In this paper, we shall revisit the vexed questions of intervention
experiment, quasi-experimencal method and action research, focusing on tae
domain of interventions aimed at reducing malaourishment in the developing

world, a domain torn by controversies of its own. In the years following



tates undertook massive programs of food distri-
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marketeering. As the problzm of maluourishment became increasingly visible
and urgent, it trizgered a "Rashomon" of conflicting diagnoses. Dependinag
on the profession or ideology of the observer, malnourishment has been seen
as a problem of diet, agricultural productivity, water quality, health
care, population control, land ownership, economic policy, or social
justice. Attempts to synthesize these several diagnoses have been incon-
clusive. In the design of nutrition interventions, some physicians and
engineers have tried to conform to canons of experimental rigor, while
other workers have seen themselves as compassionate fighters in a war
against hunger. Even for the former, the rural villages and urban squatter
settlements of developing countries, unstable and relatively uncontrol-
lable, have presented massive impediments to rigorous experimentation.

Over the past four years, the authors of this paper have carried out a
study of community-level nutrition interventions throughout the world.7
Intending initially to learn what kinds of intervention worked, and under

what conditions, we found it necessary to reflect on our underlying models

of efficacy and vigor in social experimentation.

True experiment and quasi-experimental method.

In Campbell's well-known analysis, intervention experiment consists in
manuipulating certain variables in order to observe the effects of manipu-
lation on other variables. TIn an experiment on the effects of alternative
teaching methods on children's reading scores, for example, the experi-

mMenter tests an intervention hypothesis of the form, "X produces D", where



""" is an sxperimenzal treatment (a1 particular usa of pnonics, for axample)
and "D" is an intanded diifevance between pre- and post-test obsarvations
9F a dependent wvariadble (reading scores, for exampla)., An ianference “rom
experimental findings has "intermal vwalidity" if and only if, in the
specific exgcnimental.instance, results to the axperiment are showa to Ye
incom#a:ible with all other plausible accounts of the observed change in
dependent variables -- that is, when the intervention hypothesis has been
shown to be more resisﬁant to refutation than its competitors. Th;eats to
internal validity ihcluae confounding events that occur between pre- and
post-tests, maturaton of persons or fystems observed; and selection
biases.3 The method of "true experiment" ;5 intended to counﬁer such
threats by the use of control groups and randomization. Trqé experiment
must conform to the following principles:

(1) Predusign: Hypotheses and conditions of experiment must be -
specified prior to intervention so as to make it possible tqiidentify and
randomize the selection of control and experimental groups.

(2) Isolation: Both experimental and control groups m#st be isolated
from all changes in the environment except those already iﬂcluded.in exper
imental design.

(3) Constancy: Experimental and control groups must Se Xept constant
throughout the experiment, except insofar as they are intended to change.

(4) Quantitative precision: In order to permit discrimination among

rival hypotheses, both hypotheses and results of the experiment must be
expressed in quantitative terms,

(5) Distance: Both the subjects of experimental treatment and the
practitioners who deliver it should be kept unaware of experimental desizn
and distént from analysis of ié§ results, lest they depart from desiza or

distort analysis,



Quasi-exparinenzal method is iantended Zor use in the imperfec:zlvy
controlled world of social interventions wnere true experiment is impos-
sible. Its strategy is "to generate ... as many plausible rival hypothases
as possible and then to do the supplentary ressearch” which would discrimi-
nate among those hypotheses.9 The experimenter mékes time-series obser-
vations where the effects of experimental treatment may show up as a ''dis-
continuity in the measurements", employs non-randomized control groups, and
"patches" experimental designs by adding features to "control specific
factors, more or less one at a timeﬁdo

Both "true" and quasi-experiments are intended to provide a basis for
generalized policy advice. The experimenter seeks not only "internal
validity"” but "external validity", that is, valid genmeralizability to
settiggs other than the experimental one. The experimenter operates under

a schema of generalization (our term), seeking to establish the truth of an

inter%ention hypbthesis for all contexts similar, in the relevant aspect,
tb fhé éxperiﬁentél one,

Campbell's treatment of experimental validity rests on certain assump-
tions about the kind'of knowledge we can get about social reality and about
the featurgs of social reality that enable us to know it. He assunmes,
first of all, that sociél phenomena are lawful, that "the closer two events
are in time, space; ;ﬁd measured value on any or all dimensions, the more

11 Although in anv particular instance

they tend to follow the same laws.
we may guess wrong, the laws governing social phenomena are assumed to be

in the phenomena, 'there" to be discovered.

On this basis, Campbell also believes in the possibility of objective
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values or biases of the researcher. The researcher does not "construct"

the laws he discovers, nor are they linked in any special way to his



person. Indeed, anvy such linkaze appears on his view as a 4distor=ion of
experimental method. 1II the experimentor is to remaiu an extarnal observer
of the consequences 3f his actions; he must be, in Geoffrey Vic!
phrase, a spectator-manipulator,

Just as laws are taken to be in the situation -- waiting as it were,
to be discovered -- so are the things and relations to which Laws refer,
for example, "teachers", "students", "teaching methods", and "reading
scores. Campbell's view of social experimentation rests on the assumption
that the things and relations of an experimental situation are ziven. The
problem is not to discover the vafiableu but to find out how they ars
causally connected to one another. The task of experimental design begins
when the description of the situation and the problem of intervention are
already given. "True" and quasi-experimental method aim at objective
knowledge of the lawful patterns of variables taken to be inherent in

social phenomena.

The study of community-level nutrition interventions

Over the past four years, we have studied a large number of community-
level projects aimed at reducing malnourishment, mainly amongz children
between the ages of zero and six, in a variety of developing countries. In
order to explore what could be learned from these projects, we considered
them as intervention experiments.

Using conventional measures of malnourishment, we first tried to
determine whether in the course of each project a change in the nutritional
sratus oﬁlthe tarzet sodulation had occurred, and if so, whether it could
be validly attributed ;d project intervention. We posed plausible alter-

late explanations of the change ~nrd devised "parching-up" experiments to



discriminate between tha interven:zion-hvpothesis and its rivals, Ia short,
we tried to apply ts our sample a method of experimental inquiry very much
along the lines of Campbell's "quasi-experiment'.

What we learned has a direct bearing oa the apnlicability of
Campbell's particular formulation and on the more general questions of
efficacy, validity, and rigor.

We selected our sample by scanning the published literature, project
reports, and lists of projects funded by agencies concerned with the prob-
lem of malnourishment in the developing world. Initally, we searched for
projects at the village or regional level, which included as;éﬁ objective
the reduction in malnourishment among children below primary-;;hool age,

We found about twenty-five projects of this type for which tﬁere existed
documentation sufficient for analysis of some kind; and of these, only
eight met minimal criteria for evaluation as intervention expe;iments. The
availability of time-series measurements of nutritiomal status was the most
decisive of our seléction criteria.

This is the sample of projecets we finally selected for analysis:

1) Candelaria -- A program featuring home visits by volunteer
"barefoot doctors" in the town of Candelaria, Columbia. Services
include education on nutrition, hygiene, and the utilization of
health services; weighing of children; and referrals to the medical

establishment.

2) Candelaria Revisited -- A resurvey of the vil'lage of Candelaria two
years after termination of the program.

3) Primops -- An extension of the Candelaria concept to an urban
setting in Cali, Columbia.

4) Esperanca -- A program based on the establishment of health posts
in rural villages in the Central Amazon region of Brazil. Services
included the provision of basic health care by a visting doctor
and/or a locally trained "barefoot doctor", autrition and health
aducacion, and cnild weighiags.

5) SCR-Honduras -- & program following the Save The hildren community
development scheme, C3IRD, carried out in the Pespire region o~
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5Cf-Iadonesia -- Another Save The Children program, this time in
the special province of Aceh in northern Sumatra.

O
~—

7) Thailand -- An experiment to test the sffsct of rice fortif cation
on nutrition and health in the Chaing Mai regiom of Thailand.

3) Kottar -- A community development oriented prsgram run by the
Kottar Social Services Society in Tamil Nadu, India. Servicas
include food supplementation, nutrition, and health education,
immunizations, and more general community development assistance,

Later on in the project, we considered a few other similar projects re-
ported in the published literature. TFor our main sample of eight projects,
however, we relied on primary data in the fo:m of protocols or IBM punch
cards and we carried out independent field evaluations..

We should note that, although we tried to analyse all of these pro-
jects as experiments, the project leaders gave different weightings to the
importance of experimental desizn and analysis. fIn only one ‘case (Thai-
land) did the project leadex conceive of his acti?ity primafily as a hypo-
thesis-testing experiment. In all other cases, aiéhough ﬁhere was a strong
interst in learning from project experience, the primary.intéfest of the
project staff was to improve children's nutritional staﬁﬁs.

These were the main results of our analysis:

(1) In only two of the eight projects could we establish w#thvreli-
ability that the target population had éxperienced a positivélehange in
nutritional status. In all other cases, our efforts to infer such a change
were blocked by confusing, unreliablg, or meaningless data, by inadequate
measures or measurement meéhods, or by confounding changes in the composi-
tion of the target group.

(2) In no case could we make an unambiguous, internally valid ateri-

bution of change in nutritional status to :the project's intervention. On



the basis ol availadle data, our supplementary research was iasufficient to
rule out scme plausibla altermata 2xplanaticn of the change.

(3) The extent to which project staff had tried to achieve'the condi-
Eions of rizorous experimen:al design seemed to make no differeyce to the
interpretability of their results. 'The more rigorously designga'projects
produced data as indeterminata as the data produced by the m;5é finformal"
ones.

Thus, as Campbell might have predicted, we found it imposéiyle to
treat community-level autrition intetveﬁ?ions as ''true experiﬁeﬁ§§ﬂ We
found, to a greater exteﬁt than his writiﬁgé suggest (but perﬁéééinot
surprisingly, in view of the settings of};ur projects) that "di%ﬁy data"
and inadequate measures wére a major ob€£;¢ie to the interpret%ﬁi%ﬁ of
éxperimenﬁal resﬁl;s. And we found, in:ghe more rigo#ous.as iﬁ;tﬁe less
rigorous designs, cthat thé "patching up":methods of quasi-experiments were
ip some cases able to rule out some plaQSible rival hypotheSes;but in no
case sufficient %o permit an unambiguoué interpretation ofthé data.

These findings raise a critically important question about the extent
to which the expériments;produce indeterminate results because the experi-
menters failed :6 conform to the canons of quasi-experimental rigor. Woul
it have been possible to learn more from the experiments had the re~
searchers been less sloppy, or was the inaeterminacyjof experimental
results inherent in the interrsention situations chemﬁelves?

Clearly, some obstacles to the interpretation of experimental results
could have been eliminated by tighter researchApractices. Some inadequate
measures could have been improved, séme dirty data could have been cleaned

-

$ -y ias .
y =mZTOove s

-5

3
w
b]
3

—
r
v

rn

14w [N
2222 TEhnd

}ae

‘ P ~— . e 1 -
S evanl 4O3T72, 348 W2 Wwl.o. 522

th

V]

- el
r2S8

i

ua .

Lthou

o

very different relationship between researcher and practitioner than the

.

one advocated by Campbell). But tﬁése'improvements in research practices
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would not have 2iiminated ce2rtain fundamental obstaclas %o intarorastation.
Indeed, mcre '"rizorous' s=xperimentation would have introduced new sources
of indeterminacy,

Thus, the thrust of our argument is not to urge tha: community-level
nutrition interventions conform more rigorously to the model of quasi-
experimental methods. Rather, we shall question that model's appropriate-
ness and propose an alternative to it.

Let us consider, to begin with, the phenomana of "dirty data" and
"inadequate measures'.

Dirty data. All of our projects were plagued by faulty practices in
the collection, storage, and procession of data. As a result, project
findings were inconsistent, confusing, or uninterpretable. In the most
egregious case, a tropical bug ate machine-readable holes in the computer
cards used for data storage! While this was a rare event, there were other
less exotic problems in the design of fotmats for data collection, the
reliability and consistency of reports, the use of numerical scales and
standards, and the interpretation of subject's reports.

Often, we found that it was possible to detect and correct errors in a
data set long after the data had been collected. By testing the range
assumed by relevant variables and examining their internal consistency
within and between observation periods in a longitudinal sequence, we were
able to eliminate many mechanical errors without loss of valuable informa-
tion.

In the Primops project, for example, the time series observations cn
each individual were linked by a single identification number. The age of
each child at each observation was recorded, as was the date of the obser-

vation. DBy comparing the change in age between successive observations
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with the ﬁalandar tize Detween those observations, we were able to identify
cases where two obsarvations for a single indantification number could not
possibly describe a single individual. Some of these arrors could be
corrected, long after the fact, in Michigan, by careful scrutianv of the
data. For example, when more than two observations appeared for a single
child, the age for the one erroneous entry would be sez to conform o the
sequence created by the other, apparently correct, entries. However,
without returning to Cali, Columbia, and visting the children, many of
these errors could not be corrected.

In general, we found, the greater the distance between the collectorsu
and the users of data, and the longer the time interval between collection
and use, the dirtier the data and the more difficult it was to detect and
correct errors. Indeed, when practitioners and participants felt discon-
nected from the researchers and their purpose (as required by the principle
of "experimental distance"), they tend to give short shrift to the task of
data collectkon. “hen the promotoras could see no immediate, practical
utility for the data they were asked.to collect, for example, they tended
to regard data-collectionvas a meaningless diversion from the task of
health service or food distribution, whose utililty they could understand.

Inadequate measures. Normal methods for assessing the nutritional

status of children use anthropometric measurements of height and weight.
Typically, the height or weight of a preschool child is compared to a
standard height or weight derived from observations of heal thy children of
the same age as that child. Alternatively, the weight of the child may be

compared to the weight of healthy children of the same height as that
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In the fisld application of these apparzntlv simple methods, we found
Six sources of arror which iZaterfared significantly with our efforts to
estimate change ia the nutritional status of a population of children over
time,

l. Where measures of health do not coincide with measures of size, a
child may be misclassified as malnourished. I: has been shown,vfor exam-
ple, that no child wﬁo suffered from chronic malnourishment, especially
during the age periods of human growth, is incapable of the catch-up growth
necessary to regain normalcy as defined by a growth standard derived from
healthy children. Some researchers have claimed, in addition, that im-
proved nutritional intake may contribute to increased metabolism or level
of activity rather Ehan to growth,

2. Whether a child is classified as malnourished may vary with the
selection of anthropometric standard. International standards derived from
healthy children in developed countries often prescribe more rapid growth
than the locally generated standards of a developing country. In our
Kottar analysis, for example, we showed, using a local standard, that the
percentage of children suffering from second or third degree malnourishment
dropped over a two and one-half year period from 50% to 42.5%7. When we
switched to an international, sex-differentiated standard, we showed a
smal ler decline, from 50.4% to 45.5%.

3. Similarly, the picture of change in nutritional status can vary
with the choice of a cutoff-point for defining malnourishment. Because the
nutritional scores of a population tend to clu;tef around traditiomally
accepted cutoff-points, small shifts in those points cause rather large
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%, Thers s a dedate ovar the definition of "iaprovad autrirional
status in a communicty”. Some analysts use mean percent of scandard, while
others enphasize the need to show the greatest improvement among those
initialy worst ofi, Orften, :the salecrion of a2 statistical method is tanta-
mount to a definition of "improvement" and, in these cases, the choice of
statistical method goveras the description of chaage in nutritiomal status.

5. Depending on the selection of the variables used to monitor change
- in nutritional status, estimates of chénge may vary. Weight for change,
height for age, and weight for height -; the most common anthropometric
ratios -- measure different aspects of malnourishment. The last measures
acute malnourishment; the second, chronic undernourishment; and the first,
a composite of the two. Because height is the numerator of one score and
the denominator of the other, {t is possible and not surprising that in-
stances exist where as height-for-age scores increase, weight-for-age
scores decrease, and vica-versa.

6. Finally, estimates of change in nutritional status ars distorted
by the usual method of accounting for the relationship between malnour-
ishment and life cycle. The typical child in the developing world experi-
ences a gradual deterioration of nutritional status from birth to some age
of "maximum' risk (usually between 18 and 24 months) and then improves.
Because participating children grow older in the course of an experiment,
analysis must take account of the typical pattern of growth. w§ have
recommended mapping changes in nutritional status by the use of a "char-

acteristic curve'", a graph of malunourishment against age in a population at

a single point in t:ime.]'2 However, even with a characteristic curve, the
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The use of anthropecmetric measures of malaourishmen: is likely to
remaia troublesome. The development of other methods (blood serum tests,
for example) may eventually supplant anthropometrics, although, at present,
mest nutrition intarvention projects cannot bear their additional costs.

If it were possible, through field ressarch, to learn more about the re-
sponse of each type of anthropometric score to "prove'" interventions, it
might also be possible to set precedents for the use of these scores to
assess changes in nutritional status in the field. For reasons that we
shall shortly explain, we are unlikzly to be able to establish "proven
interventions" of this kind. Nevertheless, it is clear that some obstacles
to the valid detection of change in nutritional status may be eliminated
through the use of better measures and measurement methods, just as some
(but not all) dirty data may be eliminated through the post-experimeﬁtal
application of better methods of data cleaning.

Even when a positive change in nutritional status has been detected,
however, there qemain; the task of explaining it. Usually, such changes
are ambiguous, in the sense that they are plausibly attributable to factors
other than the experimental intervention. And, conversely, an actual
effect of intervention may be masked by other changes in the environment.
In order to tell, therefore, whether indeterminate experiments might be
clarified by a more rigorous application of quasi-experimental methods, we
must explore the sources of ambiguity.

Ambiguous data. We found several sources of ambiguous data: the

changing make-up of the population under study, concurrent chanées in the
project's environment, and the participants' or practitioners' awareness of
the experimental process.

In every one of our data sets, there was evidence of change in the

composition of experimental or control groups. Ia Primops, for example,
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there was a marked tendency for child~en to disappear from the data se:
from one round of data collection to the next. Vary likely, their '"dis-
appearance’ was due to some combination of in- or out-mizraticn, intra-
barrio movement, death, defection from the sample, or recordiag error.

What was striking, however, was that in each round more of the malnourished
disappeared than did the well-nourished. The appearance of improvament in
nutritional status from round to round may well have been due to this
selective disappearance. Such changes in composition of the sample are
unavoidable so long as it is impossible to isolate the experimental zroup
from ordinary patterns of population movement.

We encountered several kinds of experiment-confounding changes in the
project environment. Changes in climate were important. In Esperanca, for
example, time-series observations of matched pairs of experimental and
control villages showed é greater change in nutritional status associated
with experimental treatment. But because parts of the baseline survey were
administered in different seasons, at six month intervals, while the resur-
vey was done in a single season, the observed difference may heve reflected
ordinary seasonal shifts in nutritiomal status. In Kottar, we could not
distinguish the effects of intervencion from the impact of the easing of a
highly localized drought.

Chauges in economic climate were also important. Inflation or depres-_
sion (or recovery from them) may affect nutritional status, perhaps in
combination with changes in local ecomomy. In Thailand, the rice fortifi-
cation experiment was seriously hindered for a time when the rising black

market for rice, across the Laotian border, led to illicit export of the

product intended for local consumption.
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Changes in the infrastructure, or in the availadbility of other ser-
vices, may overlap the 2ffects of intervention. It was nort sossibla, for
example, to distinguish the effects of teaching the promotoras in
Candelaria-II from earlier improvaments in watef and sewages disposal svs-
tems. Changes in social norms and structures may also affect nutritional
status. In Kottar, projéct leaders saw their.nutritional interventions as
incentives for commuﬁity organization. Thérg; we could not validly attri-
bute change in nutri;iqnal status to suppLEmentary feeding or nutritional
education alone,:becéuée participating families were also learning at the
same time to make bétigf use of other reséﬁf;és, including their own labor

Changes in nutriﬁional status may resuxﬁ-from the practitioners'
awareness of the expg?fmental process. Iniﬁoﬁduras, for example, nine
months into the feedfng component bf the iﬁtervention, a medical consultan:!
who had been momitoring the data urged that;food be targetad to the
moderatelz malnouri$héd. In his opinion, the most seriously malnourished,
who suffered from diseases beyond food aefiéiency, would derive less bene-
fit from the food. But the net result of his policy was a spurious im-
prdfement in aggregate scores of nutritional status.

We were able to reduce some of the ambiguity of our experimental
results by quasi-experimental "pgtching-up". In our analysis of the Kottar
data, for example, we were able to rule out the hypothesis that change in
nutritional status reflected a bias in the selection of new participants
over time. Our supplemen;ary research had only a limited impact on ambig-
uity, however, because it occurred at the end of the experiment when it was
no longer possible to alter the data-gathering process. Neither in Kottar
nor in any otheribroject could we ruie out all plausidla riva. aQypoinesas,

A deeper consideration,of our samnle suggésts, moreover, that =sven if

"patching' experiments had been initiated in the midst of the projects,

17



some indeterminacv of experimental results would stil! remain., The si‘tua-

tions of community-level nutrition.intervention ars in certain crucial
respects inconsistent with Campbell's fundamenta! assumptions about the
lawfulness and the objective knowability.of social reality. These situa-
tions ares inherently vulnerable to unpredictable instability and, thera-
fore, to real uncertainty, They are often unique; gzeneral principles
derived from them cannot be validly applied to other cases. And because
some of them are understandable only in terms of the experimenters' trans-
actions with them; they are better regarded as wholistic transformations
than as experimental manipulations of discrete variables.

We will consider each of these features in turn.

Uncertainty. Campbell calls attention to the fact that the contéxtsr
of experiments may be unstable, changing in ways that confound expé%iﬁéntal-

13 10 our sample of intervention experiments, we found many

designs.
examples of instability. Over the long time periods of interventioﬁ,

contexts tend to change out from under the experimental design. Oftgn,
woreover, the changing variables that confound experiment are ones thé

experimenters have not thought to name or include in their design., The

context of experiment is unpredictablv unstable., We have already mentioned’

the effects of the black market for rice on the careful ly'designed rice-
fortification experiment in Thailand. In Indonesia, to téke another exam-
ple, the staff of the Save the Children Foundation reported a major flood,
an outbreak of cholera, and military uprising, all of which disrupted the
flow of services to the target population. Such an unpredicted, unnamed
instability of context not only confounds the experimenter's design but
causes him, at least for a time, to be unable to make sense of the situa-

tion. It is this phenomenon which we will call "uncertainty".

13



Wnen a situatiosn Yecomes uncertaia in this sense, irts initial
description becomes problamazic. It is not snly tha® the experimenr is
! ! !

confounded by an unexpected change 1n the eavironment falthough this is

(a1}

true) but that the experimentar no longer feels confiden: that he knows the
names of the variables to be manipulated or observed. Hz is confronted
with a "oroblem" (for which his intervention hypothesis may be a solution)
but with a problematic situation. He cannot revise his experiment until he
has redescribed the situation and reframed the problem he 1is trying to
solve. From the point of view of the validity of experimental inference,
what this means is that an intervention hypothesis that seemed internally
valid at one time may become internmally invalid at a subsequent time, not
because an important variable has been neglected, but because the whole -
situation has changed.

The situations of community-level intervention are inherently vulner-
able to unpredictable instability (and the experimenter is vulnerable to
real uncertainty) because they have to do with human beings in interaction -
with one another. The patterns of the situation, and of the larger envi-
ronment in which it is embedded, are dependent on what Philip Herbst has
called "behavioral worlds". If social contexts manifest patterns of rela-
tively long-term stability, Herbst points out, it is because individuals
create and maintain their stability.

A necessary condition for stable behavioral relation-
ships to manifest themselves is that parametric steady-
state conditions are firmly established and maintained.
Ideal conditions of this type can be found under every=
day conditions where persons have built up a stable
cognitive and behavorial structure ... We know that if a
person starts a new job or becomes a member of a new
organization it generally takes weeks and often months
before these conditons 2re achieved.

In the social context of a community in a developing couniry, for example,

a new practice, such as the comsumption of soya or the prolonged breast-
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eeding of infants, 7ay take on the characteristics of a stable pattarn of
behavior, if the inhabitants of the Sehavioral world of :he community
choose to make it do so. In spite of the potentially destabilizing effects
of events beyond their control, the members of a community may choose to
maintain a stable pattern of behavior -- depending always on the meanings
they coustruct for those events.

No event has intrinsic characteristics of stress,

strain, output, etc. but events acquire these charac-

teristics in so far as a behavior structure of mutually

dependent elements is evolved which operates so as to

maintain its survival...‘’
On the other hand, when meanings change, along with patteras of thinking,
feeling and deciding, the stable "laws" of social phenomena may suddenly
destablize,

A behavior system will cease to function if its organ-

izational structure is dissolved or destroved, the

systems boundaries no longer operate, and no ouput is

produced which is needed to maintain the essential

transactional process with the environment.
The uncertainty characteristic of the contexts of nutrition intarvention
experiments in developing countries is an indication that the "lawfulness"
of social phenomena is very different from the lawfulness of phenomena
studied in the natural sciences. The former is an artifact of behavioral
worlds, self-created by their inhabitants, and maintained -- to the extent
that it is maintained -- by their patterns of thinking, feeling, and
deciding.

Uniqueness. In our study of community-lcvel nutrition interventions,

we found, as Herbst had found in his longitudinal studies of work groups,

that behavioral worlds may vary significantly from case to case, or even in

the same case from an earlier world to a 'later time.
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landelaria 1as been shaped Jy twenty vears of intsnse intaraction with

teams of profassionals from g near-dy medical school. In the villa;
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7illa Rica, Columbia, whers the mostly black inhabitants earn a meager

Liviag by working as hirad hands onm local plantatioms, *-her2 is a z=o-
graphic split between residénts of hizher and lower status which aifacts
every attempt at intervention. In Buenos Aires, a mountain villaze nct far
away, the social patterns of family and community life changed radically,
in mid-experiment, in response to the start of construction work on a dam.

We agree with Herbst tﬁat the potential for uniqueness is inherent in
the character of behavioral ;orlds:

The basic difference between nor-living matter and

living beings is that the former is subject to laws

whereas the latter create the laws that determine their

behavior. Every person as a result of his aim-directed

behavior builds a behavioral universe and the laws in

terms of which it operates.
Because individuals build the worlds in which they live, and group; of
individuals build community worlds, it is understandable that their pat-
terns of stavility may vary from case to case. For any givén intervention-

‘hypothesis which purports to describe a general pattern of reactions to
intervention there is good rzason to expect the next situation to be, in
some important way, an exception.

It does not follow from this that social contexts of intervention
unique in some respects, must be unique in all respects. The people who
participate in nutrition experiments have a physiological as well as a
social dimension. The categories of anthropometric measurement of human
beings, or nutritional coutents of foods, may be validly generalizable
across social contexts, even when the social meanings of méasurement or

‘food are found to vary Irom one context to another. 4As we will explore

more fully later onm, nutriticn intervention axperiments may 'lend theémselves

1~
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0 a combination of sxperinental methods, some of which are adapted to the
aniqueness of Sehavioral worlds and others, to the replicabls catagorias of
autrition scisnce,

What does not follew from the uniqueness.of bYehavioral wérlds, 20w-
ever, is that we cannot, with any confidence, claim to zeneralize to "liks
situations' an in:ervengion hypqéhesis infarred from a particular se: of
experimental results.

Transaction. The methods of "true" and "quasi" experiment depend on a

view of thg experimenter as one gho manipﬁlates a few variables in order to
observe the effects of his manipulation bq other variables. According to
this vieg,'fhe experimenter stanas outsidé the experimental situation..  Any
change he.induces in the si;uation, ap&ré'from his intended ﬁaqipulations,
counts as a distortion -- an effect of "testing" or "reactivity",

We havE observed, on the contrary, that the interven}ions in our
sample always produced changes in the situation beyond the intended experi-
mental. treatment. Ia Honduras, for example, a supplementary feeding pro-
gram attracted an influx of new families whose demands overwhelmed the
project's limited resources. In the more apparently successful of our
cases, moreover, the specifically nutritional component of the intervention
was a small part of a broad-gauged transformation of the behafioral world
of the community. 1In Candelaéia, health préfessionals flooded the resi-
dents with services, with wide-ranging effects of the patterns of family
life. In Kottar, the project leaders undertook a regional program of
community organization which built up a network of local cooperatives and

effected widespread changes in attitudes toward regional government. It

e

might Se arzued, ind2ed, that thes2 iatarventions wawa suceassdnl bacause

they changed the nature of ‘whole communities. Certainly, in both cases,

the experimenters' ability to collect reasonavly-accurate time-series mea-

o
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surements of the nutritional status of children depended on their success
in instituting a new pattern of regular child visits to health clinics, a
radical change in an important aspect of family Life,

As a result of these wholistic changes, neither Candelaria nor Xottar
was, by the end of the experiment, the "same community" that it had been at
the beginning. Such changes are not properly described by an intarvention
hypothesis of the form, "In situation §, intervention X produces a dif-
ference, D, between pre- and post-intervention observations." Post-
intervention, "S" is not longer "S" but "S'". We would do better to say
that the experiment had transformed the situation into one that manifested
the pattern subsequently observed. In such cases, the intervenor does not
“"confirm an intervention hypothesis'; rather, he reveals his ability to
effect a presumably desireable transformation of the situation.

Similarly, the intervenors were significantly changed by their inter-
ventions. They became deeply involved in community life, entered into
close relationships with local practitioners and participants, and -- in at
least one case -- underwent a radicalizing change of view that led them to
recast the problem of malnourishment as a problem of political and economic
organization. If we wished to be faithful to the experience of both the
experimenters and the participants, we would have to place the intervenors
in the situation they were trying to understand and change. As Geoffrey
Vickers has put it, they were not "spectator/manipulators" tur "agents

experient.," They engaged in a transaction with the situation in the course

of which both they and the situation as a whole were transformed in ways
both intended and unintended.
From the point of view of the validity of "true" or quasi- experi-

mental inference, we would have to say that these sorts of interventions --
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our most likely candidates for "success" -- were not 2xgerizents it all

f2w variables, holding the zest of the

ren
Y]

There was no manipulation o
situation constant. Rather, we should sav that the intsrventor framed =he
problam of the problamatic situation ke Zound in the conmunity, con-
structad an image of a desirable future for that community, and then am-
barked on a broad-guaged strategy of intervention through which he tried to
make his vision come true. The resulting transformation is, inevitably,
bound up with the person or persons who undertook the intervention. The
uniquenessiof_the changing situation is, at least in part, of the inter-
venor's owﬁ.EARing. .

In summ%ry, then, we have attempted to apply quasi-experimental meth-
ods to a samﬁlé of community-level nutrition interventions, having chosen
frém a very'lérge sample those that seemed most amenable to being treated
as.experiments. For the most part, we found the results of the experiment
indeterminate. In only two cases were we able to ascertain that a positive
change in nutritional status had occurred and, even in these, we could not
attribute the change unambiguously to the intervention.

The sources of indeterminacy were mixed. In some cases, the difficul-
ties of interpreting data were attributable to sloppy practices. We found
that some "dirty data" could be made interpretable, post-experiment, and
that some mechods of measuring nutritional status could be improved. Ve
also found it possible, by supplementary research undertaken after the
experiment, to eliminate scme plausible accounts of observed changes. But
we found residual "dirty data", measurement error, and ambiguity of re-
sults, which we could not eliminate by any of these after-the-fact methods,
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I3 Lo02I-s8n laactes

. - < Tt . . & M -
dore Iundamentaiily, we foual that car

r
(T
iy

- ~ PR
- - ~ - -

intervention situations are inconsistent with the philosophical assumptions

on which quasi-experimental method depends:
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(1) Our situations arz vulnerablas to unpredictabla instabilities
which not only confound the experiment but bring the experimenter into a
state of real uncertainty. Under these circumstances, the ontologv of the
situation becomes problematic. The inquirer cannot continue to apply
quasi-experimental methods until he has redescribed the situation and
reiramed the problem he is trying to solve. These tasks cannot be under-
taken via quasi-experimental method; they are necessary conditions for the
further application of the method.

The potential for instability is inherent in the behavioral worlds of
the situation and its larger social environment. The stable fattarns of
behavior that sometimes characterize behavioral worlds are dependent on the
thinking, feeling, and choosing of the individuals who create and maintain
those patterns; and they may destabilizg when individuals come to thiuak,
feel, and choose differently.

(2) Intervention situations are often unique. Behavioral worlds vary
significantlf from time to time and from case to case. If the ''mext case"
is likely to be significantly different from any given intervention experi-
ment, then we cannot assume the lawfulness of social reality on whish
external validity depends.

(3) Researchers, practitioners, and participants create for them-
selves a behavioral world whose properties affect the results of experi-
ment. The principle of experimental distance, which demands that practi-
tioners and participants remain apart from and ignorant of the goals of the
experiment, ccntributes to the production of fragmentary and erroneous
data.

(4) In many intervention situations, and especially in the ones where

a positive change in nutritional status is datectable, the intervenor

1~
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produces a wholistic transformarion. It 15 not appropriata hara :a say
that a change in an axperimental variablz has aade a differance in a
dependent variable. The whole situation has changed through the intec:-

-

venor's interaction with i-.

Possible responses to our findings.

If findings such as these are accepted (and some of them, at least,
are familiar to other workers in the domain of malnourishment), several
responses are possible.

Some researchers, wedded to the ideal of "true" experiment and‘plagued
with difficulties in their attempts to use quasi-experimental methods,.have
called for still more stringent efforts at randomizgtion of experimental
and control groups, with a correlated:increase in the complexity of experi-
mental design: |

Therefore, any experimental design which does not ran-

domly distribute the intervention and its controls

within a village or region must have sufficient villages
r regions covered by each treatment (replicates) so
hat one can estimate the probable contribution of non-
pecific influences at the village or regional level,
1jacent villages and regions must have different treat-
:nts, and the villages and regions should be so strati-
ied that any other random non-specific influences are
mtrolled for. Designs which show differences between
:quired replicates must remain suspect,”

But, given our findings, such efforts are doomed to failure., IFf anything,
they would increase our dependency on principles of predesign, constancy,
and distance which are impossible to maintain under the real-world con-
ditions of community-level inter&ention. It is no accident that the most
"rigorous" designs in our sample produced results as ambiguous as the most
"informal."

Indeed, a more stringent attempt at rigorous experimenta! control is

likely to reduce the reliability of interpretation. To the extent that
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researchers try to kXeep subiects and oractitionsrs from “nowing about the

experiment, in order :to avoid the effects of "reactivity" or "instrumanta-
tion", they create a pattarn of deception which erodes the trust 2ssential
both to effective delivery of the intarvention and to reliabla data-col-
lection. 1If they try to exercise strict control over the distribution of
treatments perceived as scarce goods, they tend to foster competition,
envy, and hostility and, what is more, they engage in practices of dubious
morality. And if they try to enforce experimental controls by the uge of
coercive methoc: . their findings are likely to reflect the unintended
consequences of their coercion.

Such conclusions might lead to a second response: the view that the
practitioners of nutrition interventions in the developing world should
give up their hopes for lcarning based :n rigorous experiment.

There is a third response. If we hava been unable to implement the
models of "true" or "quasi" experiments, perhaps we should raconsider their
appropriateness to the conditions of nutrition intervention in the devel-
oping world. Perhaps we must adopt a view of experimental efficacy,
validity, and rigor better suited to the unpredictable instability, the
uniqueness, the transactional properties and the dependence on local prac-
titioners and participants, which we have found to be characteristic of our
sample of community-level interventions.

In the following section, we shall outline such an alternative model
of experimental inquiry. It differs from Campbell's quasi-experimental
method in that it is not a proposal to "soften" or "dirty" the "clean",
"hard" method of natural science experimentation. Rather, it is a proposal
to rethink the meaning of a zood intervention experiment and the kind of

knowledge we can get from it,
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Reflection-in-sction,

When we consider a community-level nutriton incervention as reflec-
tion-in-action, we consider it as a process of iterative axperimentation,
undertaken on-the-spot. ~The inquirer begins with an initial description of
the community situation and an initial framing of the problem he is trying
to solve. On the basis of these, he designs an initial strategy of inter-
vention and begins to carry it out. His design includes a data-gathering
system, the terms of which he monitors, on-line, the consequences of his
actions. Data are rapidly captured and fed back to the inquirer for inter-
pretation. As he interprets them, he becomegjaware of consequences which
he may £find expected or unexpected, desirable or undesirable. Hore nar-
rowly, he may use this information to detectiand correct faulty data-
gathering procedures, to identify ambiguitie§ in the data, and make mid-
course corrections irn experimental design or to redesign strategies of
intervention. Yore broadly, as he becomes aware of new features of the
situation, some of which may be induced by his intervention, he may reframe
the problem of the situation. The iterative process of describing, refram-
ing, and redesigning may continue throughout the life of the intervention.

Let us begin with the narrower view of reflection-in-action and then
go on to the broader one.

As we have already seen, sloppy or inCOnsiS£ent data-gathering proce-
dures may produce spurious changes in indices of nutritional status. When
field workers fail to "zero" a scale properly, for example, they may pro-
duce a consisgent overstatement of children's weights. Or when weight-for-
height is used as an index of malnourishment, a .3 kilogram overestimate
may cause L3k of a group of mainourisned childrea ©o apeir asrmas. -a
Primops, the percentage of observations falling ogtside the predefined

range increased steadily with each new batch of data from a low of 6.9% to
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a2 nigh of 254,17 -- a change attributable, we believe, =5 the oromotoras'
descreasing intarest in data-gathering. 1In Kottar, we found obvious key-
nunching errors in 4C% of the anthronometric data. The method of raflac-
tion-in-action has a twofold effect on thes: sources of arror. 3ecause it
brings data-analysis into the field at frequent intervals in the course of
experiment, it permits the detection and correction of procedural mistakes
before they produce an irreversible impac£ on the quality of data. And
because it involves local practitioner; in data analysis énd redesign of
experiment, it exposes them to the uses of the data and the disruptions
produced by errors. Practitioners may then become highly motivated to
improve their procedures. In Honduras, for example, a quick and dirty
analysis of data on nutritional status, undertaken in the field in the
early stages of the project, led to a wholesale revamping of the data-
gathering system.

Reflection-in-action cannot prevent changes in the composition of
experimental or control groups whicih give rise to spurious analytib Te-
sults, but it can give researchers a chance to become aware of these
changes while it is still possible to ascertain their magnitude and explore
the reasons for them. As local practitioners learn to shift their emphasis
from service delivery to experimentation in effective reduction of mal-
nourishment through service delivery, they are likely to become more
interested in tracking the original sample of participants, charting their
progress, and understanding the causes of their defection. They may_learn
to see changes in the sample, which might otherwise confuse estimates of
progress, as occasions for redesign and retesting of interventions. When
researchers work closely in this way with practitioners and participants,

they choose to accept and deal with the risks of Hawthorne effects in order
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t0 avoid the costs oI axperimental distance. Similarly, reflection-in-
action offars advantages over Juasi-axperimental method ia its treatment of
ambiguous data. For one thing, practitionmers and participancs are closer
to the project environment than are rssearchers and, as a result, they are
more likely to identify changes in environment and behavior that affact
nutritional status;' Hence, they are often better aquipped to gzemerate
plausible rivals to the intervention hypothesis. In the Honduras food

supp lement experiment, for example, local practitioners made the re-
g2archers aware that an apparent improvement in nutritional status might be
due to a new screening policy, instituted by a medical advisor, which
allowed only malnourished children to enter the sample. Secondly, because
reflection-in-action encourages the early discovery of ambiguous data, it
permits experimenters to carry out on-the-spot experiments which generate
new data in the field while the intervention is still under way. In
Kottur, for example, had inquirers been aware of the problem of distin-
guishing.the effects of intervention from the effects of recovaery from

drought, they might have used a strategy of differentiated environment. 1In

mid-experiment, they QOuld have divided the group receiving experimental
treatment into sub-regions of high and low drought. In Primops, where we
learned after-the-fact that it was impossible to distinguish the effects of
improved sewage disposal from the effects of the promotoras' teaching, it

might have been possible in the course of experiment to employ a strategy

of differentiated treatment. Of two groups of children subject to the
benefits of improved sewage disposal, only one would be selected to receive
the intervention.

0f course, these strategies of on-the-spot experiments would have
their limits. In the effort to differentiate environment, experimenters

might introduce new sources of variation; children in a "low drought"
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region might tura ouc, for axample, zo Se surcounded Oy a richer supply of
foods. In the effort to differantiate treatment, aexperimenters wight
sélect 4 tTeatment zroup that dﬁffers in several ways from the control
gfoup. tn the first case, one.might further differentiate the sample bf
distinguishing in the low-drought region between poor and less DOOT
families. In the second, one might randomize the selaction of the treat-
ment and control groups. In the field, however, there are limits to thé
number ofvgroups that can be set up and observed. Repeated differentiatiqn 
.6f the sampie may produce cell sizes too small for significant anal&siq,

and the establishment of control gzroups may be politically or morally

unacceptable,

In situations like these, éualitative description may help to dis%
criminate between an interventién-hypothésis and'its ri;qls. A richefj
description of the context and process of intervention may provide'eviﬁpn@e
in favor of one of the contending hypotheses. ﬁRecovery‘from drought”
might be reflected, for example, in an observabie changé in the variety and
quantity of foods available to the families. dr, wheré;the problem is ome
of distinguisking the effects of education in £utriti§n and hygiene from
the effects of improvement in the economy, expérimenters might oBserve |
changing patterns of diet, hygiene, and infant:diarrheas, at the family
level., Here, too, however, supplementary_research May uncover new soufces
of ambiguity. A better description of the intefmediate effects of interven-
tion may suggest new rival hypotheses to account for an observed change in
nutritional status. |

Because the several strategies of on-the-spot experiment may fail to
discriminate among plausible hypotheses, and may even multiplf soutces of

ambiguity, it is reasonable to ask when it is legitimate to bring hypo-
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experinentation.

We recognize three such Junctions. Iz the first, sxploratorv

experimentation, we probe somethiag to see how it will respond. Ia the

second, intervention-testing experiment, we experiment to tast the efficacy

of an action: when we act in a certain way, do we get what we intend, or

like what we get? 1In the third, hypothesis-testing experiment, we try to

confirm or disconfirm a hypothesis by testing whether the consequences of
action deduced from the hypothesis occur. An exploratory experiment suc-
ceeds when it leads to the discovery of something new. An intervention-
testing.experiment succeeds (or is "affirmed", as we shall say) when the
inquirer likes what he gets from it, taking its intended and unintended
consequences as a whole. A hypothesis-tasting experiment succeeds when it
discriminates amoug rival hypotheses.

Understandabl;,~given his natural science view of sociai experimenta-
tion, Campbell focuses only on hypothesis-testing. When intervention ex-
periments are considered from-ﬁhe-perspective of reflectioun-in-action,
however, they are seen to cbmbine the three functions. The hypothesis-
testing experiment is aiso an intervention by which the inquirer tries to
change the situation for the betée; and as a probe with which he hopes to
discover new phenomena. In reflection-in-actiou, therefore, we evaluate an’
intervention experiment on the basis of three criteria: Has the interven-
tion been confirmed? Has it led to the discovery of something new? Has it

discriminated among competing hypotheses? The three criteria are logically

distinct., An in%ervention mav rsveal new phenomena or may be affirmed,
even when it fails to produce its intended cousequences. Conversely, an

intervention may succeed in discrimination among rival hypnotheses while

32



producing a2 undesiradle change in “he situation. onder taese circum-
stances, the inquirer's evaluation should raflacsc the ralative importance
ne attaches to his several interests in the experiment. 1Is he more intar
ested in changing the situation, in understanding the causes of iés chang
or in discovering something new about it?

Suppose, for example, that a supplementary feeding intarvention yields
no observable change in a community's rate of malnourishment. The intaer-
venors may then discard their initial intervention hypothesis in favor of a
new one: perhaps, even with supplementary feeding, patterns of food-
sharing and substitution leave the level of consumption of autrients un-
changed. 1If new obsefvations are inconsistent with this hypothesis, the
intervenors may look to parasites in the community's drinking water. If
they find parasites in the water, "clean water" may become the focus of a
new intervention. If clean water coupled with s'nplementary feeding vields
an improvement in nutritional status, and no further declina in the ;verall
situation occurs, the intervenors may bring the learning sequence to a
close. Here, it is the logic of affirmation which answers the question,
"How much discrimination among alternate hypotheses is enough?" The answer
is, "Enough to produce an intervention that can b~ affirmed.” 0f course,
if the intervenor thinks of his present project as a preparation for future
ones, he may ccntinue hypothesis-testing experimentation beyond this point,
seeking to rule out plausible rival accounts of his "success" or to pin-
point features of the intervention that "worked.'"

Thus, a reflection-in-action hypothesis-testing experiment is bound by
the inquireffs appreciations. Initiated by the detection of some thing
troubling or promising, it is terminated by changes the inquirer finds on

the whola:satisfactory -- even when the store of rival hypotheses has not
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cean exiausted -- or by the discovervy of new featuras chat zive the situa-
tion a new meaniag and ;hange the questions o be a2xplcrad.

Turaing now to the broader meaning of reflection-in-action, we racall
that intarvention experiments ars always embedded in a particular way of
framing the problematic situation. Even when inquirers begin with a common
objective function (for example, "over a five-year period reduce by 20% the
rate of malnourishment in children between the ages of zero to six"), they
must still select things and relations in the situation to which they will
pay attention; and they must frame the situation in a way that gives direc-
tion to inquiry. Often the problem-framing is tacit. The inquirer may;
become aware that he has framed the problem in a particular way only Qheﬁ
he is surprised by an unexplained and unwanted turn of events. Then he may
become aware of his problem-setting, and he may attempt to reframe the
problem. His inquiry takes the form of a frame-experiment.

Consider a case in which field researchers in a developing counfry
begin by framing the problem of infant malnourishment in terms of autrient
d;ficiency. They invented a solution to this problem -- a new infant
formula containing supplementary nutrients essential to infant growth,
which they planned to distribute through nowmmal marketing channels. Sev-
eral years later, mothers in many developing countries were found to be-
lieve that it was more fashionable or "modern" to feed their infants the
new formula than to breast-feed them. At the same time, researchers found
that the nutritional status of infants actually declined. Not only did
infants lose the immunizing benefits of mother's milk, but because of the
poor quality of water used to prepare the formula, they suffered from a
hizher rate of diarrheas. As a result, researchers began to rethink the
problem they had been trying to solve. Some of them reframed the problem

as one of encouraging mothers to shift back to earlier habits of breast-
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feeding; their solutions :oox :th2 Zorm of =ducation and pudlic iafarmacion
campaigns. Jthers focused a:ztasntion on the multinationai companies that

manufactured and sold ianfant fsrmula. They framed the problem as one of

i1,
T,

profiteering and misinformation, and their solution took the form of 2
forts at regulatory control and poiitical pressure.

In this case, an initial intarvention produced new information which
the researchers interpreted as calling, not for a new data-gathering system
and not only for a new intervention hypothesis, but for a new problem-
setting, They focused on new things and relations in the situation
(mother's attitudes toward breast-feeding, the amorality of mutlinational
corporations) and they recognized the directions of their inquiry. They
might then test their reframing of thefproﬁlem-against the following
criteria:

-- Do their new descriptions co;respond to the facts? For example,
have mothers actually shifted in la;ge numbers Erqm breast-feed;ng to
infant formula? 1Is the weter used to Erepare the formula really of low
quality? Has the rate of infant diarrheas reéliy increased? Negative
answers to these questions would be inconsistent with the new problem-
settings; affirmative ones would be consistent with thgm (but might also be
consistent with others).

-- Can researchers solve the new problems Ehey have set? Can they,
for example, persuade large numbers of mothers to return to breast-feeding?
If not, their reflection-in-action may lead, appropriately, to yet a new
problem-setting.

-- Does the new problem-setting make a confusing and uncertain situa-
tion coherent to the inquirers? Does it open up inquiry to new directionms

of intervention?
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The faterpratation of a frame-experiment is alwavs relative to an

inquirer's appreciative system -~ that is, to the system of values and
norms that zuided his evaluations.!? Hence, frame-experiments yield per-
sonal knowledze that may be objective in some senses but not in others.

"Objectivity" may mean '"neutrality" (freedom from interpretive bias),
"interpersonal objectivity'" (holding true for one person as well as for
another), or "independence of think-so" (grounded in evidence beyond mere.
opinion). Practitioners of "true" and quasi-experimental methods aim at
neutral, interpersonally objective judgments; hepcefﬁheir emphasis on ex-
perimental distance and their selective inattention:§d'their swn problem-
settings. The practitioner of reflection-in-action:Eécognizes that dif-
ferences in problem-séttings ate only'partly resolvéSié through experiment
and ithat differences of intefpretation are only parﬁiy resoLvable;by refeg
ence to facts. Hence, he tries to reflect om the tﬁc;t appreciations thaé
underlie his own ianterpretations and problem-setriﬁgs; and in his relation
ships with local practitioners and pérticipants, he does not try to
eliminate Hawthorne effects but to become aware of them by helping to crea
a behavioral world conducivé to the exchange of valid informatiop.

We have already noticed, in Candelaria and Kottar, how the mothers'
regular visits to local health clinics and the systematic measurements of
children, were inherently connected to the nutrition interventidﬁ. The
creation of a regularized, predictable behavioral world was as ihdispens-
able to the effects of intervention as to the researéhgrs' abililty to
detect those effects. And, in Kottar, the establishment 6f such a world
was also very likely inseparable from the network of relationships built QP
Yv thz two avincipal fizures, Thase "Uawthorne effacts" could not be
elimina;ed without eliminating the essence of the intarvention. In reflec-

tion-in-action, inquirers would not try to redude such efforts but to gaid
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valid xnowledge of them. They would try to be explicit about the appracia-

[t}

tive systems underlyiag their judzments and the person-dependent featuras

of their iaterventions. Within such an explicit appreciativa framework, iz
is possible to make interpretations of think-co, but such judgmencs ara
neither neutral nor interpersonally objective. Ia Xottar, the inquirers
might discover, independent of think-so, whether their interventions pro-
duced a positive change in nutritional status, but they would neither
dissociate their interventions from their own persons nor their judgments
from their particular ways of framing and transforming community
situations,

The absence of interpersonal objectivity is not troublesome to
reflection-in~action because this method of experiment does not involve a
search for general propositions applicable to similar cases. Here, the

inquirer treats each episode of intervention as an unique case,

Nevertheless, he aims at the reflective transfer of learning from one

unique episode of reflection-in-action to others. Rather like a good
medical clinician, he seeks to build up a usable repertoire of unique
cases.

Once a case has entered into his reEértoire, the inquirer may be able
to see a second unique case as the first, doing in the second as he has
done in the first; the first functioning as a2 exemplar for his inquiry
into the second.?? He does not subsume the two cases under a general
proposition. When he confronts a new situation, he scans the repertoire of
cases derived from his own experience or from the recorded experience of
others, and perceives the new situation as similar to one or mors of these.
He need not, at this point, be able to say "similar with respect to what."

But from his understanding of the first case, he constructs a variation
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appropriate to the second, an ini:ial undarstanding that functions as a
starting point for a new round of reflec:iomn-in-action.

The norms of inquiry for reflective transfer of learaing are only
Toughly similar to those of Campbell's "exteranal wvalidity." Thrze main
questions arise:

-- What are the criteria of "fit" between an elament of repertoire and
a new situation?

-- What does it mean to carry out a process of reflective transfer
rigorously and well?

-~ What are the features of the understanding of a unique case which
make it suitable for reflection transfer?

MFi¢" canmot be reduced to effectiveness in improving nutritional
status. The question is whether a case lends itself, in a particular
situation, to a variation which would make a good starting point for
inquiry. It would not do so if there were a gross dissimilarity between old
and new situvatioms. It would be inappropriate to see a new community
situation as "Candelaria I", for example, if in‘the new situation the
quality of water and sewage treatment were already relatively good.
Further criteria of fit have to do with the inquirer's ability to detect
intimations of useful similarities between old and new cases before he can
articulata them or put them to the test. There is a craft of nutrition
intervention, anal§gous to the craft of clinical medicine, which has to do
with the inquirer's ability to form and test such judgments. It is
important, for example, that the inquirer be aware of problem-framing in

the earlier case and attentive to differences of context in the two cases.
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may be combined with the application of general categories of understanding

derived from nutrition science. Reflective transfer takes account of the
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uniqueness of the behavioral worlds of intervention situations. 3ut -hera
are also some dimensions of those situations -- for example, those ralatad
to the anthropometric measurements of nutritional status -- which lLend
themselves to the methods of "true" or guasi-experiment and to generalized
application from case to case. An inquirstr who treats his repertoire of
cases only as a source of exemplars for the initial understanding of aew
situations may, at the same time, apply the method of characteristic curves
to every'situation with which he deals.

Finally, when we substitute reflective transfer for the schema of
generalization, we also change the way in which intervention experiments
lead to policy advice. In Campbell's formulation, intervention eiperiments
aim at general policy recommendations. General policies are thouéht to
originate at a center from which they flow to a distributed population. In
reflection-in-action, practitioners are not implementers of a céntrally
defined policy but researchers, policy-makers, and implementers of their
own policies. The contexts of intervention are not instances of a type of
situation but unique situations that bear, at best, a family-resemblance to
another. Reflection-in-action lends itself to "inductive planning" where
policy is made and implemented in a highly distributed way, and practitio-
ners learn from themselves and one another. In such a distributed sygtem;
a policy center would not make policy, but would facilitate distrubucéd
learning by documentating, collecting, and disseminating cases of interven-

tion, "and by helping to build-and maintain the network of practitioners.ZL
Conclusion,
from our study we have concluded that the method of quasi-experiment

is only partly applicabls to community-level nutrition interventions. e
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Iound iz possidla, af:er the fact of axperiment, to clear up some, but by
20 neans all of the sources of ambiguity due to "dirty data" and con-
foundiag changes of context. We found that attampts to make a closer
approximation to :the methods of "true' experiment produced no further

reduction in indeterminacy; indeed, in some cases, they added to it. And

we found, finally, that the epistamological assumptions underiying the

methods of "true" and quasi-experiment are not truejto the experience of
nutrition interventiens, Social phenomena are lawful only within the salf-
created and self-maintained conditions of unique béhavioral worlds., Prob-
lems and variables are not giv¢n with the situation but are coﬁstructed by
the inquirer who frames and reframes them in the course of a transaction
with the situation in which he contributes to the creation of the phenom-
ena, including their uncertainty and uniqueness, which he also observes.

In reflection-in-action, we have proposed a methqd of experiment
appropriate to these findings. It is at once a proposal for the practical
use of local information systems, a methoaological proposal for on-the-spot
experiments and mid-course corrections, and an epistemological proposal for
objectives and norms suited to the actual experience of intervention in
situations of instability, uncertainty, and uniqueness.

In our view, the inquirer should bring to the interveution situation
an initial understanding of the situation, a framing of the problem, and an
intervention-hypothesis, all of which he subjects to iterative revision
through the learning sequence of on-the-spot experiment, He monitors

experimental data on-line, and conducts mid-course analyses in order to

revise data collecting procrdures, discriminates among rival hypotheses,
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tadsizns y and Tastructures his descriotion and fiaming of
the problematic situation. He tries to use hypothesis-testing experiments

to arrive at incernally valid inferences, but only within the bounds of his
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effort to arffirm xis iatarvention., His conclusions are always relative to
the uniqueness of the case and to nis framing of the problem, He seeks to
work closely with lacal praciitioners and participants, in order to .draw on
their insizhts and zain their involvement in the experiment. He does not
strive for objectivity in the sense of neutrality and independence df
person. He seseks to become aware of the appreciations which shape iater-
pretations and behavior. When he succeeds, he is able to affirm an inter-
vention in a unique case, which may become part of a repertoire of cases, a
source of exemplars for the construction of initial understandings of other
unique cases. His inquiry does not yield éeneral policy advice but adds to
a repertoire of cases from which other inquirers may learn as they frame

the unique problems of other family-resembling situations,
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Notes

Daniel Patrick Moyaihan, "The American Experience,” in "The American
Commonwealth, 1975" 10th Anniversary Issue of The Public Interest, Yew

fork , L1976,

Controversies over the '"Negative Income Tax" and "Housing Al lowance
experiments are cases in point., A very interesting recent discussion
of the former is Leland Neuberz's Notes on the Conceptual Basis of
Social Controlled Zxperimentation, (manuscript in preparation).

See Martin Rein and Robert Weiss, "The Evaluation of Broad-gauged

Social Programs," Administrative Science Quarterly, MYarch, 1970, Vol.
15, No. 1.

The tradition has been most prominently represented in the United
States by Kurt Levin and scme of his students and intallectual descen-
dants.

Donald T. Campbell and Julian C. Stanley, Experimental and Quasi-
Experimental Designs for Research, (EQ) Reprinted from Handbook

of Research on Teaching, Rand McNally and Co., 1963, p. 20.

“There is not a single major thesis advanced by either nineteenth-
century Positivists or the Vienna Circle that has not been devasta-
tingly criticized when measured by. the Positivists' own standatds for
philosophical argument. The original formulations of the analytic~
synthetic dichotomy and the verifiability criterion of meaning has been
abandoned. It has been effectively shown that the Positivists' under-
standing of the natural sciences and the formal disciplines is grossly
oversimplified. Whataver one's final judgment about the current
disputes in the post-empiricist philosophy and history of science ...
there is rational agreement about the inadquacy of the original
Positivist understanding of science, knowledge and meanging.'(49) from
Richard J. Bernstein, The Restructuring of Social and Political Theory,
(New York: Harcourt Brace Jovanovich, 1976), p. 207.

The work is reported in William Drake, Roy Miller, and Margaret
Humphrey, Final Report: Analysis of Community Level Yutrition Inter-
vention Programs, Ann Arbor, Michigan, 1980.

Donald T. Campbell, "Reforms ~s Experiments," (RE) American Psycho
logist, Vol. 24, No. 4, April, 1969,

EQ, p. 5.

EQ, p. 53.

EQ, p. L3.

William D. Drake, Roy I. Miller, and Margaret Humphrey, Op. Cid.,
p. 97.
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15.

l6.

17.

18.

19,
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21.

He limits his use of the term 'instability' to instability of measuras,
"fluctuations in sampiing persons or ,componets, autonomous instability
of tepeatad or 'aquivalent' measures" (RE, 5. 4ll), However, he in-
cludes instabilicy of environment in his catagory, "history: events
other than the experimental treatment, occurring between pre-test and
post-test and thus providing alternate explanations of effects" (RE, p.
411).

?hilip derbst, Behavioral Worlds: The Study of Single Cases, Tavistock
Publicationg, Ltd., London, EZngland: 1970, p. 52,

Herbst's usageof the term, 'behavior world', is paralleled in Argyris
and Schon, Theory in Practice, where the authors describe the
behavioral worlds created and maintained by individuals who regularly
bring certain theories of interpersonal action to their encounters with
one another. In these authors' examples, such worlds may be charac-
terized by features such as hlgh or low defensiveness, openness,
warmth, w1n/lose behavior, and the like. Argyris and Schon share, with
Herbst, the emphasis on the self-created character of behavioral
worlds, and on the work that goes into their creation and maintenance.

Other researchers have also descrlbed behav1oral worlds (with or with-
out explicit use of that term) -and have emphasized one or more of
their features. Gregory Bateson (in Steps Toward an Ecology of Mind,
Ballantine Books, New York, 1972) describes the patterns of "zero-order
learning, that is, of contlnudl stability-maintaining error-detection
and -correction, which characterize human organization.

Ibid, p. 52.
Ibid, p. 53.

Ibid, p. 53.

Jean-Pierre Habicht and William P. butz, "Measurements of Health and
Nutrition Effects of Large-Scale Nutrition Intervention Projects," in
Evaluating the Impact of Nutrition and Health Programs, ed., Robert E.

Klein, et.al., (New York: Plenum Press, 1979), p.-150.
The term is borrowed from Geoffrey Vickers,

In Essential Tension, Thomas Kuhn has spoken of the function of
exemplars in the process of scientific evolution, as in the process by
which a student learns a science. Kuhn believes that a physics
student, for example, learns certain canonical problems (e.g., the
problem of calculating the accelleration, etc. of a ball rolling down
an inclined plane). He is then able to perceive similarities between
these problems and others, before he can say "similav in respect to
what." What Kuhn earlier called a "paradigm" he now believes to be
better described as a set of exemplars, shared by the members of a

cammuai oy oI Lagu-Iv.
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For a' further discussion of inductive planning, see Schon, Bevond the

_Stabre State, Random House,. New York, 1971,



