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ABSTRACT

In experimental and all other research situgtions the testing of aw one hypothestis entails the

simultaneous testing of a whole network of auxiliary hypotheses. These will include hypotheses about the gtability
of statistical structure, the viability of methods, and the sceial velations between the researcher(e) and
subject(s), In the absence of a rigorously theorised naturalistic framework, traditional emperimental designs
entail professional domination of knowledge and epistenically privileged researchers, and their use is open to
serious epistemological and political questioning, An alternative account of experiment and scientificity is

proposed.

As nofmally conceived, educational research is carried out by people described as
"yresearchers®. The topic being researched may or may not cencern, oOr involve, other actual
living people. When it does, and these people are studied directly they, the objects of the
research, are {perhaps confusingly) known as "subjects". Indeed, so common is the restriction of
the term "educatxonal research" to direct study of living people as "subjects" that forms of
inquiry such as philosophy of education, history of education, comparative and international
studies in education and even sociology of education, are often not included in the purview of
the term, but are relegated to non-research domains vaguely termed "educational theory" or
"humanistic studies in education”. We shall indicate the mistaken view of the relations between
theory and evidence, theory and practice and the humanities and the sciences upon which this
view rests. But let us note in passing that only within a domain of academia so fragmented as
Education could the use of a term such as "yesearch” be so artificaily demarcated -~ which in
itself says something about the politice of educational research.

In the present paper we argue for a conception of educational research which includes all
areas of educational inqguiry. We note, however, that most of what is commonly termed "educational
research", especially "experlmental" research involving certain relations between researchexr and
subjects, presupposes & professionalist mode of inguiry and a professionalist epistemology. The
assignation of different social roles to researcher and subject, within the context of
traditional views of experiment, control, validity and reliability, entails both a political
theory concerning a set of social relations and a theory that the professional researcher is
epistemically privileged vis-~a-vis the subjects. Our argument is that these theories are
implicitly being tested in any piece of research constructed on such views of experiment, etc.
We contrast these views of experiment with alternative views, and argue that the traditional
views in fact implicitly assume the need for a wider research context to be investigated using
the alternative views., We therefore seek to repiace the traditional view of experiment by
relocatlng the kinds of experiment it endorses (tightly controlled laboratory experiment) within
a wider context of theorising and naturalistic inguiry. This relocation would involve not only a
broader view of educational research, but a rejection of professionalisation and epistemic
pr1v1lege. The relocation would involve more than rejection of the traditional view of
experlment, however; and there are other sources of professionalist ideology and epistemic
privilege in educational research.

Although some researchers would still nold the view that they derive their hypotheses from
collected theory-free data, many would these days assert that their hypotheses are derived from
some more general theory. But it is then supposed that these hypotheses may be tested
experimentally in certain ways which are independent of the substantive theory from which they
are derived, let alone any political theory concerning researcher/subject relations. That is, it
is sometimes supposed that, &t least given ideal circumstances and conditions for the conduct of
methédologically sound experiments, conclusions may be inferred that depend, in no substantial
way, upon the theoretical presuppositions of the researcher. It is our contention that this
claim is always false.

The first step in our argument is to demonstrate what philosophers of science have
maintained for some time: that all observation ig theory-laden, that there is no unvarnished



398

news, no theory-free way of looking at the world. Although the American philosopher W.V. Quine
{1960) has, perhaps more than anyone else, made plain the enormous epistemological and
methodological consequences of the theory-ladenness thesis, the first systematic proof of the
thesis was provided by the French philosopher and physicist Pierre Duhem, in 1906.

Duhem (1906) was concerned to refute, among other views, a belief held by many scientists
in the nineteenth century, that crucial experiments could be performed in science, particularly
in physics, that would {1) unambigucusly falsify particular singular hypotheses and (2}
simultanecusly confirm singular alternatives. His argument against the first claim, however, may
be'formulated as an argument against medus tollens as the logical schema that captures the formal
features of experimental refutation or testing of scientific hypotheses. Using.H for "“hypothesis"
and O for "observation®, Duhem is denying that

(1) ((H—0Q) . ~Q)—~H
expresses the correct relationship between scientific hypothesis and contrary observation. The
main problem with the use of this schema, according to Duhem, is that the scientist's
cbservations are not independent of theory, and hence not independent of other hypotheses. This
is so because in using various pleces of apparatus to cbserve and measure such things as energy,
temperature, pressure, intensity of current, electric charge, light polarity and entropy we are
presuming the theoretical context which gives both the readings and the apparatus their empirical
significance: "without theory it is impossible to regulate a single instrument or to interpret a
single reading" (Pubem, 1906, p. 3). Thus the theory, or corporate body of statements, is what
impliies observational consequences of a certain kind, not single hypotheses: "the physicist can
never subject an isolated hypothesis to experimental test, but only a whole group of hypotheses”
(ibid., p. 8). The correct schema for the testing of hypotheses is therefore

(2 ((Hl » Hy . Hy ... H Q) .NO)HNHl vll, vaHg VoL VAR
But this representation concedes Duhem's point about observation not unambiguously falsifying
particular singular hypotheses. For on the right hand side we have a lengthy disjunction of
negated hypotheses rather than a single falsified candidate. A recalcitrant chservation mexrely
shows that one of the hypotheses is wrong. It does not show which hypothesis is wrong. The theory
informing the construction or manipulation of certain items of apparatus may be mistaken.

It is important to note, however, that it is not just the use of apparatus that distils the
input of theory in observation. Observations made with the naked eye are as much subject to the
interposition of theory as any seeing aided by a telescope. For example, whether made with or
without a telescope, observations purporting to give the true position of stars will need to be
corrected by an optics that provides some account of the refractive properties of the atmosphere.
A more scophisticated correction in physics calls for the interposition of general relativity
theory to discount the effect of gravity on the geometry of the space through which light from
observed stars passes. And in psychology, we reguire theory to distinguish, from the vast array
of observed (or cbservable) human movements, just those that are either behaviour or relevant
behaviour. More fine-grained distinctions, such as the distinction between intended and
unintended behaviour, call for more elaborate theory, in this case a theory of human action,

Duhem's second point, that it is false that crucial experiments can simultaneously confirm
a single alternative hypothesis, is sound even if his argument about modus tollens is mistaken
(which it is not}. This is because what follows from (H—0) .~0, namely~H, is not just a
Single rival hypothesis at all, but an indefinite disjunction of hypotheses {Laudan, 1963,

p. 157). The important point to note about this state of affairs is that there is an indefinite
number -of hypotheses that can be added to the disjunction. In Duhem's words "the physicist is
never sure he has exhausted all the imaginable assumptions" (Duhem, 1906, p. L1).

The crucial methodological consequences of Duhem's two points are ‘ _

{a} experimental situations always drastically underdetermine any conclusions they are
alleged to imply, and

{b) the slack between experiment and conclusion is taken up by thecry tc such an
extent that different theoretical perspectives can warrant different conclusions
from identical experiments. '

We can demonstrate these consequences with the aid of an example drawn from the literature
of the IQ debate, the controversy over the relative contributions of nature and nurture to IQ.
et H, the hypothesis to be tested, be: variations in environment are a significant cause of
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variations in IQ. Let Aux be the conjunction of certain.auxiliary hypotheses both presumed by,
and required to describe, the relevant testing procedure. Then, if we have all the necessary
hypotheses, and they are all true, we would expect

(3) H ., Aux — O
where O is: variations in IQ (are observed to) occur to the required extent in subjects with
identical genctypes. Following the Duhem-Quine procedure, we can uncover the epistemological
assumptions behind this pattern of inference by examining the case where we observe ~0, viz.:

(4) ~ O wH v ~Aux
Since a contrary observation permits us to conclude only that one or the other of H or Aux is
unacceptable, the interesting methodological problem becomes the task of specifying the
conditions under which this choice c¢an be correctly made. For example, if we assume the
correctness of the IQ correlations reported in Buxt (1966} for monozygous twins reared apart,
we can save H by a series of ocbvious amendments to Aux which imply that the relevant
envirommental differences were not taken into account. Because there are infinitely many ways
in which two distinct environments can differ, from a strictly logical point of view, H can be
saved come what may, provided we are prepared to continually alter Aux in this way. (A further
way of altering Aux would be to say that Burt made up his data to fit a mathematical model of
heritability. See Kamin, 1977, pp. 68-71.}

unfortunately, under these conditions, schema (3) sustains no inference at all from the
data, concerning whether we should accept or reject H. The problem, of course, is that the
adegquacy of each Aux is being determined solely by its capacity to reconcile H with ~0. What we
need is some independent, further way of restricting amendments to Aux. The really bad news,
methodologically, is that what is required is a theory that correctly describes the relationship
bhetween H and ~0. Since we were originally expecting our experiment to yield precicely this kind
of information, and would not have performed it if we already had the reguired theory in hand,
it is interesting to speculate on exactly what theory researchers do use to take up the logical
slack between their hypotheses and their data. In the case of the IQ debate hereditarians,
naturally enough, use hereditarian theory to truncate the potentially limitless conjunction of
hypotheses that can comprise Aux. Certain variations in environment, for example, can be
confidently ignored because genotype is reckoned to be the major influence. Environmentalists,
on the other hand, are guided by other considerations in drawing the line on Bux. {(See, e.g..
Kamin, 1877, pp. 152-153.) The moral of the story is that an experiment to test an hypothesis
will imply conclusions that differ according to how a researcher's antecedent theory concerning
that hypothesis is used to winnow the auxiliary hypotheses of Aux.

It may be thought that this unhappy conclusion can be avoided by handing over the problem
of accepting or rejecting an hypothesis to the formal decision procedures of applied statistics;
that, for example, heritability of IQ, ox hz, the regression of phenctype on genotype, can be
calculated without recourse to the details of the researcher's theory of H which will include
the researcher's theory of IQ. There seem to be general reasons for being cautious here. For
example, no inference about a non-experimental population can be made from an internally valid
experiment unless we assume that the experiment is, in some way, externally valid. But we need
a theory to help select, from the infinite number of distihct properties two populations can
possess, just those that, for purposes of establishing external validity, may be regarded as
common. This means that such procedures presume & network of suitable generalisations, and
naturally, the genexalisations that will be most helpful are those concerning H. Thus, -one
would expect statistically based inferences concerning nature versus nurture to be extremely
sensitive to generalisations about, say, the development of human learning potential in the
first six months of life.

For particularx statistical decision procedures we can be nore precise in specifying where
the researcher's substantive theory intrudes. Consider, for example, regression analysis, that
mach used tool of hereditarian analysis. A standard methodological procedure for measuring h
involves setting up a (linear) regression equation for describing the relation between measured
19 (Xl) and a variety of other (selected) measurements - father's IQ, monozygous twin's IQ,
parents' income, social class, years of schooling, type of home, etc., etc. {Xz, X3, .va) thus:

(5) Xy = by *+ by¥y + baXy + .0 4 bE,
The regression coefficients bi' do not, however, measure the relative contribution of the
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respective so-calied "independent" variables Xz, 33, ey Xn to the value of Xy Rather, they
Y X3, vasy xn into the
same units as Xy (See Burks and Kelley, 1828, p. 15.) These coefficients represent "the net

are best viewed as conversion factors for putting the various variables X

relationship between the dependent and an independent variable, allowing for the other factors
or variables which are alsc considered in the equation" (Arkin and Colton, 1870, p. 107). as

such, the coefficients bi’ are best spoken of as the coefficients of net regression. To find
the correlation between Xl and some other particular xi (say XE) alone, we need to calculate

the coefficient of partial correlation, The algebraic operation (known as

T
12.34,...,n"
"partialling out") that we use to do this has the effect of holding constant all the other

variables x3, Kge asnes Xn' When this is done, T12.34 n is said to represent what the
3.,
correlation between xl and Xz would be except for the influence of X3, xé, vesr X o (Similarly,

n
r212 34 n fepresents the proportion of ¥, variance that is due to X, alone, that is, assuming
. P ] ——

X3, X4, vesy Xn are all constant.)

Unfortunately, as Meehl (1970, p. 396} has noted, this account of rl2 4,....n {or h for
that matter) is a counterfactual of douptful truth. According to our semantics for
counterfactuals, we reguire a set of true premises A, which when conjoined with the initial
condition specified by holding constant the variables to be factored out, admits as a valid
conciusion a suitably eﬁpressed gquantified relationship between Xland xz. The trouble, however,
is that the task of finding the required set of true premises A, is reasonable only on the
assumption that the statistical structure of the situation that obtains when the counterfactual
initial conditions are realised is the same as the statistical structure that obtained in the
situation where the datawere collected. But as Meehl observes, *{a]ls of this writing it remains
unclear to me when, if ever, this assumption is warranted..." (ibid.). For example, in holding
IQ constant do we assume that all members of the relevant population are treated the same (in all
other respects) as they are when IQs varied? Do we continue to accord the same percentage of
right answers to a child of original IQ=150 in the circumstances that are presumed to obtain
after we factor it out? Ironically, the assumption of stable statistical structure is only known
to be warranted when we need to rely least on an appeal to regression analysis: namely, when we

n
This "clear understanding", of course, is the point at which the researcher's theory intrudes

have a clear understanding of the causal relations between xl and the various xz, x3, veey X .

among these eguations,

This completes the first stage of our argument. $o far, our use of the term "experiment"
has been very wide. But, as we noted earlier, on some traditional conceptions of "educational
research” the term "experiment" is used very narrowly, so narrowly in fact that it figures in
important ways in shaping the membership of Aux, and hence the admissability, not only of certain
inferences, but also of what is knowable, or at least knowable "scientifically". In the second
stage of our argument, our strategy is to show that these further theoretical inputs express a
politics of educational research. If we can show that professional epistemic privilege is
present in the most "objective" conceptions of educational research, it should not be hard to
clarify the extent of its presence elsewhere.

Following Kerlinger's (1973) influential presentation of the traditional view, let us
distinguish between laboratory experiments, field experiments and field studies. (Space prevents
us from discussing survey research in this paper; but it would find a secure place in our
alternative conception of educational research.) Kerlinger is probably representative of
traditional educational researchers in holding that the best research is the most scientific,
and that the most scientific is the "tightest" - the most rigorous and precise in its methods
and findings, and the least contaminated by extraneous variables. Research designs can be
classified according to the extent to which they achieve this (Campbell and Staniey, 1966).
Given these desiderata, the laboratory experiment emerges as the most scientific, indeed as "one
of man’s greatest achievements"! (Kerlinger, 1973, p. 401). It is characterised thus:

A laboratory experiment is a research study in which the variance of all or nearly all
of the pcssmble independent variablss not pertinent to the problem of the
1nvest1gat10n is kept at a minimum. This is done by isclating the research in a
physical situation apart from the routine of ordinary living and by manipulating one
or more independent variables under rigorously specified, operationalized, and
controlled conditicons. {ibid., p. 398.,)

Although the differences between a laboratory experiment and a field experiment are matters
of degree, they can be measured on one key index: degree of control: "the laboratory experiment




has a maximuwn of control®. Bence the laboratory situation, in eliminating the effects of
extraneous variables, might be described as "artificial", while the field experiment is
conducted in a "realistic situation in which one or more independent variables are manipulated
by the experimenter under as carefully contrelled conditions as the situation will permit.”
{ibid., p. 40L.)

Field studies are to be distinguished from experiments in that they ordinarily manipulate
no variables, but examine real social situations and structures. But because they lack any or at
ieast strong forms of "contrel", they can be seen as iacking scientific significance {ibid.,

p. 407) whatever their social significance.

The field study is a scientific weak cousin of laboratory and field experiments.... To
complicate matters further, the field =zituation often has a plethora of variables and
variance. {ibid., p. 408.)

Because the researcher has no way of controlling for all these in a field study, or can at best
achieve much less satisfactory control, the epistemic worth of the study is much lower. From
laboratory experiment to field study is a move from "methodological tightness® to "methodological
looseness" .

vt is clear that according to this conception of research, the existence of a truly
experimental situation, and therefore of scientific riger, is contingent upon the degree of
*control” possible. If we express the matter thus:

"Experiment® .=  An introduction of change (C) in situvation (8) followed by
observation (0} of effects (E); and

*control" An institution of procedures (P} in § to ensure that E detected

det. by © are caused by C and not by other changes, or causes during
or prior to the experiment (C');

then we shall probably have captured the basic ideas underpinning traditional experimental

inquiry in the social sciences and educational research. But there are several implicit

assumptions in these definitions as they are actually applied in research préctice. As they

stand, the definitions read like characterisations of abstract procedures, as if the salient

peint were the attributes of the procedures themselves. Whatever the merits of such a view of
procedures, it is, to say the least, incomplete. For the attributes of the procedures {(and
therefore of the findings) map ontc another set of attributes, of social relations existing
between researchers and subjects. The laboratory experiment requires that ¢ be introduced by
the researcher (R) intc § which includes subjects (8u) as well as R, and that R be the person
conducting 0. Similarly, it is R, not Su, who institutes P. Control is by a controller, R over
controlled, Su., In sum, control over, or control for, C' requires R controls Su. Revising our
definitions, we now have:

An introduction of RC in 8= (R#Su) followed by RO of E; and

An institution of RP in S=(R#5u) to ensure that E detected by RO
are caused by RC and not by C'.

"Experiment”
"Control®

def.
def.

The initiative must remain, throughout the experiment, with R: SuC, Su0 and SuP viclate the
requisite experimental structure; for internal validity (measurement by the experiment of what
it purports to measure) control must remain in the hands of R; and the distinction between R and
Su remains rigid throughout. Qur view 1is that these narrow construals of "experiment" and
"control" beg the guestion against alternative positions.

We should note one important point about the relation between R and P. The replicability
requirement carries the implication that all C and P should be capable of implementation by any
person properly trained in experimental research. The relation between R on the one hand and C
and P on the other is such that C and P must not be contingent on any variation in R as bhetween
persons: R must be invariant (or at least controls for Revariation instituted) and this is
achieved through professional training. Such training, ideally controlled by accredited mexbers
of the professional group, places any R in a position of eplistemic privilege in relation to any
non-R, suchk as any Su or any othexr lay person. Hence the control by R over Su to eliminate C' is
an aspect of a broader, corporate contzol over experiment, in definition and in practice. That
is, given these constraints upon what is to count as R, the above definitions of "experiment"
and "control™ imply that all experiments are controiled by epistemically privileged
professionals. Control for extraneous variables involves control of subjects by researchers and
of the social practice of experiment by the corporate entity, the educational research






