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INTRODUCTION

How do we know what a psychological test measures? A
political scientist who uses the F-Scale of the Authoritarian
Personality (Adorno, 1950)% or the measure of the value of

power found in the Allport, Vernon, Lindzey Study of Values
must certainly find this a salient question. As a humanist,
he may wonder if such a simple test is adequate to fathom the
depths of the human motive for power. As a sclentist, he may
be disturbed by the apparent failure to define the power mo-
tive explicitly. The former interest demands an even more
complex and subtle test; the latter 1nterest‘leads to parsimon-
lous tests and operational definitions.

This conflict led me to séudy what psychologists refer
to as the "validity" of.psychological tests. This is a key
problem in psychology since it raises some very basic philo-
sophical and metholological issues. The most sophisticated
approach to tbese issues 1s offered by the advocates of "pon-
struct validity". On closer eéxamination, however, yhis solu-
tion seemed too behaviorist to satisfy the humanist in me,

while not quite rigorous enough to satisfy the scientist.

*Citations are listed by author and date rather than by
footnote. See bibliography at end of paper,
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This paper is an attempt to examine the basic issues in-
volved in the problem of validity. Section I outlines con-
struct validity and the reasons why it has been oritlcized.
Section II discusses the philosophlical issues. The conclu-
sions reached there are applied in Section III to a revision
of construct validity.

In preparing this paper it soon became clear that it
could not be written for a mixed audience of psychologists .
and political sclentists. The problems investigated are
primarily of interest to the psycholoéist. To have written
for the political scientist as well, would have been to include
terms, examples, and explanations of 1little or no interest
to the psychologist. The result would have been a paper much
too cumbersome for either audience. |

Also, no further reference is made to the humanist-
sclentist controversy. Although these terms played a role
in the initlal stages of the paper, they are not easily applied
with precision to the particular arguments of partiocular men.
It seemed wise to avoid discussion of whether Jones was more
a humanist or ﬁore a sclentist,

The following arguments and conclusions, therefore, are
almed solely at psychologists. It is assumed that the social‘
scientist who is interested in psychological tests will be
famillar enough with the Jargon.and assumptions to follow what

is said.



SECTION I
CONSTRUCT VALIDITY

The term 'construct validity' was introduced by a com-
mittee of the American Psychological Assoclation (Technical
Recommendatiépé, 1954) and was elaborated on by Cronbach and
Meehl (1955). Although it is a widely accepted approach to
validity, much controversy has arisen over it. In this Section
we shall review what construct validity is, why it was intro-
duced, how it is performed, and what the objections to it are.
We shall use Cronbach and Meehl's formulation, rather than

that of the earlier article.
"PART 13 THE THEORY OF CONSTRUCT VALIDITY

In the fieldfof psychological testing a test is valid if
1t measures what we want it to measure. The key problem of
validity arises in defining what it is that we want to mea-
sure. How do we know that test A is a valid measure of con=-
struct X? One way is to correlate test A with oriterion B,
which 18 assumed to be a measure of construct X. But how do
we know that oriterion B is valid? To appeal to oriterion C
obviously leads to an infinite regress in ﬁhioh every oriter-

ion must be validated against some further one.



This problem arises (with regard to psychological tests)
only when we are measuring psychological constructs., If we
want our test to do no more than reflect a specific behavior
pattern (grades in school, number of arrests, etc,) then there
is no question of whether the behavior pattern is a valid
measure of something else. This type of validation is re-
ferred to as predictive or concurrent validity - how well does
the test predict some future or currently existing behavior.
pattern?

This points to one method of avoiding the infinite re-
gress when validating the test of a pPsychological construct.
We can say that test A is the operational definition of con--
struct X. This makes it a trivial question to ask if A is a
valid measure of X, since A measures X by definition. A sim-
ilar procedure is to define X as test B and then see to what
degree A correiates with B. This makes it an empirical ques-
tion as to whether test A is a valid measure of X, but we are
still solving the problem of the infinite regression by means
of an operational.definition; The logic of this latter approaéh
is the same as that of predictive or concurrent validity.

The other soluﬁion to the problem of infinite regress is
found in construct validity. "Construct validation is involv=-
ed whenever a test is to be interpreted as a measure of some
attribute or quality which is not ;operationally defined*"
(Cronbach and Meehl, p. 175). The diésatisfaction with op-
erational definitions (aside from their apparent arbitrarihess)
seems to rest on the assumption that they are phenotypical,

while psychological constructs are genotyplcal. "The psycho-



logist interested in construct validity for clinical devices
is concerned with making an estimate of a hypothetical intern-
al process, factor, system, structure or state and cannot ex-
pect to find a clear unitary behavior criterion" (Cronbach
and Meehl, p. 180;81, quoting the Technical Recommendations).

Cronbach and Meehl then go on to say what they mean by
a construct. %A construct is some postulated attribute of
people assumed to be reflected in test performance" (p. 178).
"Scientiflcally speaking, to 'make clear what something is'
means to set fbrth the laws in which it occurs. We shall
refer to the 1nterlock1ng system of laws which constitute a
theory as a anological’network. *** A necessary condition
for a oconstruct to be scientifically admissable is that it
occur in a nomological net, at least Some of whose laws 1n5
volve observables" (p. 187). Without the nomological network,
"we would not be able to say anything intelligible about our
constructs" (p. 192).

One characteristic of a construct is that it "goes be-
. yond the data", In the most elementary case this means that
our construct is simply gn inductive summary: it "purports
to characterize the behavior facets which belong to an observ-
able but as yet only partially sampled cluster" (p. 189).
"If we simply list the tests or traits which have been shown
to be saturated with the 'factor' or which belong to the
cluster, no construct is employed" (p. 190),

This approach to the meaning of psychological constructs
avoids the infinite regress involved in the search for criteria,

The oriteria against which we validate our test are found in



the relationships which the construct has in the no?ological
network. When our test of a construct enters the laws hypo-
theslized by the nomological network, then we say we have g
valid test. Since we assume in science that we have never |
discovered all the empirical relationships into which a ocon-
cept may enter, the process of test validation 18 never com-
plete. We can only say that a test is more valid than others
which have been proposed.

In avolding the infinite regress of criteria, construct
validity also avoids the oversimplificétions of operational
definitions. We realize that our constructs are genotypic;
they are only partially manifested in any particular overt
behavior pattern. Also we aim at general terms, rather than
the specific terms of operational definitions. We leave the
meaning of our terms open to further knowledge. We are able
to refine our terms. Finally, our concepts g0 beyond the data;
they serve the heuristic end of suggesting new relationships
to be tested,

PART 2: THE METHODS OF CONSTRUGCT VALIDITY

For the purposes of analysis, the methods of construct
validity ocan be divided into two general catagories - 1ntef%st

valldity and intratest validity.

A, Intertest Validity. To perform intertest validity
we correlate our test as a whole with other tests or behavior

patterns whioch are linked to the construct by the nomological



network. The "multitrait-multimethod matrix" proposed by
Campbell and Fiske (1959) is the most elaborate example of this
approach, Since a construct is genotypic, we must be sure
.That any test of i1t is a function of the construct and not

of the particular type of beﬁavior used to measure it. Thus
Campbell and Fiske propose the use of several different tests
each of which measures several different constructs., For ex-
ample, we may have tests A, B, and C each of which measures
constructs X, Y and Z,

A test 1s?va11d to the degree that the measure of one
construct has a low correlation with the other constructs |
measured by thevsame test and a high correlation with measures
of the same construct by different tests. Thus XA (construct
X a8 measured by test A) should correlate more highly with XB
and XC than with YA or ZA. The more divergent the methods
are,'the more sure we are of the results (gg, praranolia as meas-
ured by the MMPI, the Rorschach, behavior in a small group
setting, and clinical interviews).

How far construct validity may be carried using the in-
tertest method is not made clear by Cronbach and Meehl. The
| multitralt-multimethod approach is really no more than the
correlation of several measures of the same construct with
each other. But the nomological net does more than relate
constructs to behavior patterns in which they are manifested,
It also relates constructs to each other. This would seem to
mean that we can validate a test of construct A by its ability
to predict a certain configurationaf construots B, ¢, «. ¢« o N

which are hypothesized by the nomological net to correlate



with construct A.

This éxtended version of intertest validity 1s often
hard to recognize, Cronbach and Meehl give an example in
which a test for anxlety is validated against ratings of tense-
ness and against intellectual inefficiency induced by painful
electric shock. Are tenseness and intellectual inefficiency
behavioral manifestations of anxliety or are they separate con-
structs? Cronbach and Meehl provide no answe; to this, per-
haps because they feel it is not an 1mportan§.question.

.The only answer they glve is an 1ndirec§_one. They point
out that if we fail to discover the expected relationship,
the fault may 1ie with test A, test B or with the way the con-
struot or the nomological net has been established. We have
no way of knowing where the fault lies unless there is a body
of empirical evidence supporting one or two of the elements
and not supporting the others. This can be taken to mean
that we ocan use any part of the nomological net for construot
vallidity as long as it is supported by empirical evidence.
Thus in some cases the extended version of intertest validity

would seem to be permissable.

B. Intratest Validity. This deals with the relationship
between the various e;ements or items which make up a test.
In constructing a test our problem is to make inferences about
a single tralt from a set of responses all of which are multiply
determined. Although these responses may appear on the sur-
face to be dissimilar, they must all have some element in

common since they are supposed to be reflecting the same trait.

t



Those items which do not have this common element do not re-
flect the trait. To include them is to make the test to some
degree invalid. The attempt to be sure that the items have

this common element is what Peak (1953) refers to as the at-

tempt to establish functional unities. In her review of the
ways to do this she considers item analysis, the rational
ordering of items, factor analysis and dynamioc unities..

There is often a strong realist tinge to this intratest
approach to validity. This is brought out by Loevinger (1957)
where she speaks of the structural component of validity. The
items of the test should be structured so as to reflect the:
structure of the construct itself (p. 661). We are interest-
ed in the validity of a test as a measure of a trait which
existed priér to and independently of the psychologist's act
of measuring (p. 642). Under structural validity she discusses
much of what Peak included under functional unities.

Finally there is an emphasis on the theoretical deriva-
tion of items. This is found in Travers (1951) as well as in
Peak and Loevinger (who discusses it under the heading of sub-
stantive validity). It is advocated most strongly by Jessor
and Hammond (1957); the theory or properties of the trait should
be used in the selection of items. This is merely the use
of the nomological net to relate the items of the test to the
construct, instead of the test as a whole to the construct and
to the other tests. If we do not understand why our items re-
flect the trait, we cannot be sure that our test is a valid
measure of the trait. Thus the purely empirical selection of

itens (35, they are selected because they correlate with some



criterion) or the intuitional selection of items (eg, items
selected on the basis of clinical judgment as in the Taylor

Manifest Anxiety Scale) is inadequate.

PART 33+ CRITICISMS OF CONSTRUCT VALIDITY

The objections to construct validity come mainly from
those who favor an operationist approach. This is seen most
c¢learly in artlcles by Bechtoldt (1959) and Ebel (1961).

“There are three key points which they make.

A. The construct validity approach fails to define its
concepts adequately. Cronbach and Meehl say that the meaning
of a psychological construct lies in the laws of the nomologic~
al network into which it enters., But this does not give us
a definition of the éonstruot itself. Empirilcal oconcepts
must be defined in terms of observables; in using a concept,
we must know what observables it makes reference to. This is
called the meaning of a concept. This is a matter of conven-
tion and not of empirically established laws.

Ohoe we have given our concept an adequate definition,
then we try to see how it is related to other concepts, The
empirical laws into which a concept enters are called its .
significance. Cronbach and Meehl, in saying that the meaning
of a construct lies in the laws into whioch it enters, have
lgnored the meaning of a concept (in Bechtoldt's sense) in ‘
fqvor of its significance. But this can only lead to con-

fusion, since we cannot know what the laws are about unless



the concepts involved in them are independently defined. A
concept can have meaning without significance, but not the -
reverse. The requirement of a definipion in terms of observ-
ables is essentially the same thing as a demand for operation-

al definitions.,

B. If we agree that constructs must be defined in terms
of oBservables, then the need for construct validity 1is re-
moved. As we noted above (p. 2), since definition is a matter

‘of convention, 1t 1is meaningless to ask if an operational
definition of ‘'a construct is valid. The question of validity
arises only Whére we seek an alternative test for a construct
which has‘already been operationally defined. Such an alter-
native test would probably be sought only on the grounds of
economy; it is easier to score, can be glven in less time,
etc. The validity of such a test is ascertained by correlating
it with the operational definitibn.

Since there is no other way in which a construct can be
gliven meaning, there is no other way to validate a test. The
attempt to devise constructs which make more sense out of the
nomological net is really a search for significance. This is
different from the search for validity. In the latter case
we have a precise ldea of what we are looking for, while in
the former case we do not. If a proposed definition fails to
achlieve the expected significance, then the fault may be with ‘
the new test, with the nomological net, or with the tests of

other constructs against which we correlate our test.,

C. To mistake the search for significance for the search
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for validity leads to some potential errors. Construct validity
is liable to the confusions of a vague realism. In attempting
to make our test correspond with "what the trait really is",
we lose track of the empirical underpinnings of psychology.
Instead of showiné expliclitly that one definition is more
significant than another, we seek out the test which fits our
implicit notion (often intuitive or mentalist) of what the
construct "really is".

Another botential erroxr of construct validity lies in
‘the use of resﬁonse inferred traits without adequate emphasis
on the dangeré;of circularity involved. For example, an in-
vestigator may define an over-compensated inferlority complex
in terms of aggressive and dogine.tio behavior. Given an ine
stance of such behavior, the investigator may then turn around
and explain it by the "fact" that the person is over-compen-
sating for an 1nferiority complex, Such an errdr is too easy
to make when 1t is assumed that there is some "real" trait

which 1s being "indirectly" measured by test performance,
PART 43 CONCLUSIONS

It is the thesils of this paper that any consideration
of validity'leads to a qiscussion of some of the core problems
faoced by psychology. Any particular approach to validity
represents, at the least, certain positions on the nature of
construct definition, the nature of causality, and the use of

mental data.

In Section II we shall discuss concept formation and
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definition. Thejdifferences between Cronbaech and Meehl on
one hand and Bechtoldt and Ebel on the other are really re-
flections of the philosopnical differences between Herbert
. Feligl, Cari G. Hempel, and Rudolf Carnap (whom we shall call
the Liberal Empiricists) and Gustav Bergmann and May Brodbeck
(whom we shall call the Logical Empiricists). Campbell (1960)
has noted that these differences exist, but claims that they
are of little importance td the practicing psychologist. Con-
trary to this3outlook,'an attempt will be made to show that |
‘these differq@ces are important. Although it is possible
.to achieve aJ?working solution" to the problems raised, this
will rule out the terminology éf construct validity.
| The working solution of Section II will be applied in
Section III to the problem of validity. We shall show why
revisions must be made in the construct validity approach.
In rejecting the terminology of construct validity, we still
retain some of its methods. One of the values of the revised
terminology is that it throws new'light on some of the oper-

ations which Loevinger and Jessor and Hammond advocated.
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SECTION II
DEFINING EMPIRICAL CONCEPTS

Our purpose in this Section is to investigate the d4dif-

ferences betwggn the Liberal and Logical Empiricists over

fhe nature offconcept definition. An attempt will be made

to show that although there is disagreement over the logic

of concept formation and definifion, a "working solution®

is possible with regard to how the operation is actually per-
formed., This Section is divided up into three parts: con- |
cepts defined 1h terms of observables; oconcepts introduced

as theoretical terms; and the existential nature of psycho-

logical concepts.:
PART 1: CONCEPTS DEFINED IN TERMS OF OBSERVABLES

In stating the two opposing positions'we shall use the
work of Bergmann (1951, 1953) and Hempel (1952) since the
former was cited by Bechtoldt and the lattgr by Cronbach and
Meehl as providing the philosophical basis for thelr respec-
tive approaches to validity. This will be followed by a con-
sideration of the differences between the philosophical posi-

tions togéther with an attempt to resolve them.
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A, Bergmann's Logical Empiricism. In this Sub-Part

we present a synopsis of those parts of The Logic of Psychol=-

ogical Concepts (1951) which deal with definitions in terms

of observables. The basic point he makes is that a concept
is meaningful if it can be ultimately defined in terms of

the basic undefined or primitive concepts of our language.
These latter can only be known by experience; they are immed-
iately obser&able.

For a concept to be meaningful 1t'must be linked to
ﬁhese undefined characters by means of a chain of grammatloc-
ally correct definitions in which (a) the first contains,
except for the concept it defines, only undefined concepts;
(b) each contains, except for the concept it defines and for
undefined concepts, only concepts defined in the proceeding
members of the chain; (c) the last one is the definition of
our concept.

Any concept which is meaningful acquires its meaning in
the way outlined here except for structure words ('all', 'is’,
'and?', etc. - these are not considered to be concepts) and
certain theoretical terms which will be disoussed later. One
common class of definitions covered by the scheme in the above
paragraph is what Bergmann calls definitions in use. These
are characterized by the fact that they define'one sentence
in terms of another sentence rather than one concept in terms
of another. |

The form of one of these definitions is 'L = DfR' where
'L*' is the ieft side where the new term is conventionally

placed; ‘= Df' is 'means by verbal agreement the same as';
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-and 'R' 1s the old, or defining, term. R is often a compound

, then BR.'. The definition of an
1 2

eleotric field in terms of the behavior of an electroscope

sentence in the form *'if R

is an example of a definition in use. L reads, 'This place
is in an electric fleld'; Rl reads 'An eleotroscope is at the
place (of which L asserts that it is in an electric field)';
and R, describes the behavior of the electroscope.

After outlining this, Bergmann turns to operational |
definitions, They add nothing to what has b?en said above
about the meaning of concepts. They do servé‘a purpose, how-
ever, in reminding us that s0met1mes.operations are necessary
in order to realize a definition. Thus, in the above case
if we want to ascertain the truth or falsehood of L, we must
help nature along by realizing manipulatively the condition
which R1 states. |

This is the Logical Empiricist view on how concepts should
be defined; it is the basis for Bechtoldt's criticlsms of con-
struct validity. Let us now turn to the Liberal Empiricist

view.

B, Hempel's Liberal Empiricism. In section 6 of Funda-

mentals of Concept Formation in Empirical Science, Hempel

criticizes the "narrower thesis of empiricism". This holds
that any scientific statement can be transformed by means of
definitions into equivalent statements couched exclusively in
observational terms. Hempel then sets out to show that this
fgrmulation cannot adequately deal with dispositional terms.

He starts off with an example on magnetism, putting his
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definition in the form of a contextual definition (which seems
to be identical with Bergmann's "definlitions in use"). "x
is magnetic at t = if, at t,-a small iron object is close
to x, then it moves toward x." It can be seen that this def-
inition is in the‘same form as 'L = DfR" where R 1s 'if Rl,
then R,'.
But Hempel rejects this definition because L "would be
satisfied by an object X not only if x ﬁas actually magnetic
at time t but also if x was not magnetic but no small iron
object happened to be near x at t" (p. 25)., This is becauss
in logic 'if e..., then ...' is synonymous with ' elther not ...,
or also .ee'e ‘ |
A way to get around this problem is to formulate the

definition as follows: ®x 1s magnetlic at ¢ = if, at t, =

Df
small iron object should be close to x, then that object would
move toward x"., This formulation in terms of a counterfactual
conditional is also rejected since it raises too many unsolved
problems, .

The solution which Hempel then adopts is to use Carnap's
(1936-37) reduction sentences, the simplest form of whidh is
Plx o(x = sz). This reads: 9YIf an object x has character-
istic Pl o o .; then the attribute Q is to be assigned to x
if and only if x shows the characteristic . . .Pz". If we
put the example of magnetism in this form it reads: "If a
small iron object is close to x at t, then X is magnetic at
t if and only if that object moves toward x at t*.

This form does not run into the difficulties encountered

with the first example. But it does mean that reduction sen-



16

-tences cannot be eliminated in favor of primitives (except

in the case where Plx is analytic) since "it provides no inter-
pretation for a sentence such as 'object x 1is now magnetic, C
but there is no iron whatever in its vicinity'".

This indeterminacy in the meaning of a concept intro-
duced by a reduction sentence can be made smaller by intro-
ducing additional reduction sentences which specify different
test conditions (gg,‘relating magnetism to the electric current
in a loop of wire). Such additional reduction sentences can
be introduced only when there 1is empifical evidence showing
their equivalence to the original reduction sentence. But
even if additional reduction sentences are added, a concept
introduced by a reduction sentence will always have an “open=-
ness of meaning".

This completes the bare outline of the two basic approach-
es to the definition of concepts, Let us now turn to the dif-
ferences between them. How great are they? Do they make any

difference for the practicing psychologist?

C. Material Implication. This is the technical term
for the logical deficiency shown by expliclt deflnitionss
if we cannot perform the test for a disposition, then we are
- led to assert its presence (more technically, a false ante-
cedent in the definiens leads to the truth of the conditional),
This point was first made by Carnap (1936-37) and was covered
above (p. 15) in our review of Hempel.

Bergmann (1957, p. 61) notes this point and says that
many consider 1t to be obvious and of little importance.
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For those who want to eliminate 1t, the loglical 'if . . .,
then . .' éan be removed and some non-logical term put in 1its
place., Bergmann clearly shows that he considers this diffi-
culty to be an inadequate reason for rejecting explicit def-
initions.

Pap (1953) reaches the same conclusion. Since Pap strong-
ly advocates the elimination of explicit definitions, 1t 1s
worthy to note that he does not reject them dqe to this logical
difficulty which they encounter. Madden (1961; p. 400) goes
even further,‘é;aiming that reduction sentences run into thé
same problem.f In spite of the extended meaning of concepts
introduced by reduction sentences, there will be cases when
the test conditions for the concept are not present. Thus
we cannot say that a lump of sugar is soluble until it has
been dropped into some ligquid. Reduction sentences, relying
oh an ideal language, run into the same problems with counter-
factuals and lawfulness that explicit definitions do.

Therefore, in declding between eiplicit definitions and
reduction sentences, there seems to be a consensus that this
problem over their logical adequaéy should be ignored. It

should give the practicing psychologist no trouble.

D: Openness of Meaning. The Liberal Empiricists have
often claimed that the openness of meaning of reduction sen-
tences 1is a distinct advantage over the specific meaning of
explicit definitions. As our knowledge about a concept grows,
this can be incorporated into it through additional reduction
sentences. Second, a concept often means more than just the

single sentence which introduces it in the case of expllcit
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definition.

Bergmann gets around the first oriticism (operational
definitions cannot be revised) in the usual way of operation- |
ists: we can always introduce new terms into our scilence.
Since the new terﬁ is often very similar to an old term (even
o the point of using the same word),this in effect allows
‘us to revise our terms to accord with our increased knowledge.
Even Hempel (1958, p. 69) does not rejedt this approach: what
problems it raises are problems of terminology but not of
methodology.

The Logical Empiricist answer to the second criticism
lies in the difference they make between meaning and signifi-
cance, The meaning of a defined concept resides entirely in
the right side of its definition. But for a concept to be
useful, it must enter into empirical laws., This aspect of é
concept is its significance. A concept can be meaningful (;g,
explicitly defined in terms of observables) and yet fail to
have any significance (ie, have no empirical relationships
- with other concepts).

This difference between meaning and significance is one
of the key points in the Logical Empiricist attack on'reduc-
tion sentences, ConverSely, it is criticized by the Liberal
Empiricists. But there is no controversy over the range of
material which the two approaches can encompass. Any addi-
tional meaning given to a concept by further reduction sent-
ences can be included by the Logical Empiricists as part of

the significance of the concept.
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E, Problems of Explicit Definitions. If explicit def-
initions do not fall victim to the logic of their formulation,
the possibllity of revision, or the range of material they
cover, what disadvantages do they show?

(1) A fairly minor objection is that, logically, we can
not test for the presence of a concept except through observ-
1ng the conditions which define it. This is because an ex-
pliclt definition states both a necessary andﬁsufficient con-
dition for thg use of a concept. This means:that if concept
X 1is defined aé A, then we can never say that X is present
unless A is., Therefore, test B is not a sufficient condition
for the presence of X. This logical difficulty can be solved
empirically if we can show that B is a sufficlent condition
of A. Evidence for such a relationship is of course never
conclusive, but this is merely an instance of the inductive
nature of sclence, But since A is always present when B is,
test B will only be used if it is more economlical to use than
A. |

(11) A much more cogent criticism involves the case where
we seem to have the same concept, yet it is measured in at
least two different ways. One instance of this oocurs when
certain parameters of a concept are beyond the range of or-
‘dinary measurement. Thus we speak of the temperature of the
sun and the temperature of a room, even though the former is
defined in terms of different operations than the latter.

This raises problems for the Loglcal Empiricist. Let
us say we define temperature in terms of the fluctuations of

mercury in a glass tube. It is meaningful to talk about the
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temperature of the suh only in the sense that it is theoreti-
cally possible to put a thermometer near the sun. But it is
wrong to say anything about the temperature of the sun Af we
infer 1t only from the intensity of its head radiation. This
is because the whole meaning of the term 'temperature' lies

in the behavior of the thermometer.

This may seem to be the same problem that we faced above:_
can we ever assert concept X on the grounds of test B rather
than on the grounds of the defining obserfables A? But in
(1) above, B was an empirically sufficient condition of A.
Whenever we asserted the presence of X on the grounds of B,
we could always point to A and say “this is what we mean®,

But the sun is too hot for a thermometer to be useful, In
only certaln ranges is the intensity of the radiation a suf-
ficient condition for variations in the thermometer. When we
extrapolate this relationship to very high temperatures, we
can no longer point to the thermometer as our meaning.

The Logical Empiricist may try té avoid this problem by,'
eg, redefining temperature in terms of intensity of head-rad-
lation. This new definition of temperature will be accepted
if - (1) it enters into substantially the same laws aé the
old concept, thus Justifying the use of the same word; (2)
it 1s more significant than the old concept, 1ie, it enters
into additional laws that the old concept did not enter.into;
and/or it accounts for more variance in the original laws than
the old concept. |

But what if this new definition adds significance in

some cases (high temperatures) but does not include all that
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the mercury thermometer included (low ranges)? Assume further-
more that the non-overlapping ranges of the two definitions
enter into the same laws, so that the significance of tempera-
turel (Low temperatures defiﬁed by thermometer) is the same
as the significance of temperafure2 (high temperature defined
by heat-radiation). This leads us to think that in every way
excepﬁ explicit definition we are_dealing with the same concept.

The Logical Empiricist in this situation could do three
things: search for a definition which covers the whole range;
speak of tempera’cure1 and temperaturez; or forget the loglcal
requirements of hislphilosophy and use the different opera-
tions to refer to the same concept. The last alternative is
surely the one which the practicing physicist would adopt,
although all three solutions are perhaps workable as long ask
he did not waste too much time on the first. But this example
shows that the Logical Empiricist can maintain his demands
for explicit definition only at the price of considerable awk-
wardness. |

(111) The above problem was raised by Pap (1953). He
also discusses a further problem which is related to it. Sup-
pose that we define concept X in terms of A and that this
enters into lawful relationship with B, C, D, and E. Imaginé
‘that we discover the presence of B, C, D, and E, but fail to
discover A. According to the Logical Empiricists we would
‘have to say that X was not present. But in many caées the
Logical Empiricist will admit that which aspect is chosen as
meaning and which as significance is arbitrary. Thus it seems

absurd to accept or reject the presence of a concept on the
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grounds of one piece of evidence, regardless of how many bits
of equally:reliable evidence speak against this.

For example, if we have the concept of 'mass', we may
decide to define it in terms of the ratio of the accelerations
produced in two 1nteract1hg barticles. If we then discover
many other "tests" for mass which all indicate its presence in
a particular case, we would be foolish to reject this because
we falled to discover the "defining property". |

Thislproblem rests on the fact that one property is des-
ignated as the definition and the rest as significance. Thus
one property is singled out to have an analytic relation with
X while all the rest are related synthetically. Pap hopes to
avold the artificlality of this approach by calling all prop-
~erties reduction sentences. But this runs into problems over
the analytioc-synthetic distinction.,

It is clear that the definition of a word, (ie, the in-
troduction of a word), is a matter of convention and thus an-
alytic. But in the case of a reduction sentence, where does
this definition lie? If we designate any one of the reduction
sentences as the definition, then we are in fact using explicit
definitions and are in the same position as the ILogical Emu-
piricist. We cannot get around this by designating all of
them as the definition; if we did, then the absence of any
one of the propertles would mean that the concept was not

present. o |
Pap gets around this by saying that the traditional
analytic-synthetic_diétinction is inadequate, Each reduction

sentence serves both fuhctions at the same times it serves
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"both to introduce the concept and to give it empirical mean-
ing, "We have seen that a systemic reduction sentence has
factual content inasmuch as it 15 open to correction through
the other members of the system, but at the éame time.it is

a (partial) meaning-rule" (1953, p. 22). 'Each reduction sen-
tence indicates a concept to a ceftain (uhdetermined) degree
of probability. Thus we know properties which are sufficient
condltions for the presence of a concept, but not those which/
are both necessary and sufficient. .

The Logical Empiricists do not attempt to rework their
formulétions to avoid the above problem. Instead, they at-
tack the adequacy of reduction sentences; or they try to show
- that the Liberal Empiricist oriticism is not as damaging as

it appears. Let us therefore turn to the weaknesses of the

Liberal Empiricist approach.

F. Problems of Reduction Sentences. The points made
-under this heading will be somewhat vague with regard to which
formulation of reduction sentences is being criticized, Al-
though in large part due to my own inadequacles, this 1is also
due to the fact that neither Brodbeck (1954; 1958, 1963) nor
Bergmann (1953, 1957, 1961) make explicit reference to which
Liberal Empiricist they are criticizing.

(1) The reduction sentence approach fails to define its
conoept. We do not know what we are talking about. . This is
due to a failure to distinguish between meaniﬁg and signifi-
cance. A concept is significant to the degree that it enters

into empirical laws. But an empirical law can exist only
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where both terms can be idependently identified. They must
have some meaning apart from the laws which they enter into,
otherwise the laws are tautologies, Yet it is just this in-
dependent meaning which the reduction sentence approach fails
to give the concept it introduces. This 1s because its advo-
cates insist that the relationship between the concept and
the reduction sentence is empirical.

At the worst, this lack of independent meaning leads
to a hollstic approach to meaning in which all truths become
analytio (Bergmann, 1957, p. 64%; Brodbeck, 1963, p. 65).

This criticism of the reductlon sentence approach goes wide
of the mark, however, since it ignores the insistance by
Liberal Empiricists that the empirical relationships between
reduction sentences be demonstrated.

Nevertheless, the Liberal Empiricist must in some way
deal with this difference between meaning and significance.
The most obvious way is to designate one of the reduction sen-
tences as the analytic relationship which introduces the con-
cept and to designate all the rest as synthetic. But we al-
ready noted (p. 22 above) that this is just the same as the
explicit definition approach and thus avoids none of its dif—
ficulties.

Pap's solution seems to be the only way out of this.
Each reduction sentence serves both to introduce the concept
and to add to its empirical relationships. This approach re-
quires that the énalytic-synthetic distinction be rejected.
Whether this can be done is a much discussed question which

goes far beyond our interests and my abilities. But there is
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another way to approach Pap's suggestion. Let us review
his reasons for making a reduction sentence both analytic and
synthetic.

The problem was this: if X is explicitly defined as A
and enters into lawful relationships with B, ¢, D, and E, then
if we find B, C, D, and E, but fail to fihd A, do we say that
X 1s absent (thus rejecting laws B, C, D, and E) or do we say
it is present (thus rejecting our definition)? The former 1s/
obviously counter to the ways of science, while the latter un-
dermines the whole reason for using explicit definitions.

But there is a way for the Logical Empiricist to slip
through the horns of this dilemma. This rests on the fre-
quency with which we find B, C, D, and E bﬁt fall to find A.
If it occurs very rarely and in a random fashion, then we can
dismiss it as the result of errors in measurement, If it oc=-
curs more frequently, then we will surely redefine X in terms
of B, assuming that B is a more reliable condition of ¢, D,
and E than A. And the redefinition of terms is an integral
part of the Logical Empiricist approach.
| This of course assumes that B is more "regular" than A,
But Pap's argument derived much of its force from the assump=-
tion of such regularity. The dilemma: "Would we call an ap-
ple-tasting lemon, a lemon?" is a dilemma Just because the
taste of lemons is so distinctive that it could be used as a
defining property. The dilemma: "Would we call a person
anxious if he did not have diarrhea?" is not a dilemma'because
no one defines anxiety solely in terms of diarrhea. Whén-

ever we discover that one aspect of a concept is not as
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regular as another, we can always redefine the cqncept in terms
of the more regular aspect. In this way, Pap's dilemma ceases
to be one. |

In eliminating Pap's dilemma, we also eliminate the need
(at least in this case) for rejecting the distinction betwgen
analytic and synthetic. But in order to deal with the criti-
cisms of the Logical Emplricists that reduction sentences lead
to a holistic approach to meaning, one of the reduction sen—
tences must be designated as the definition of the concept.
This does not, however, lead to a complete acceptance‘of the
expliocit definition approach. It is possible to designate
any one of the reduction sentences as analytic, depending on
the problem one 1is faced with, and to designate some other re-
ductlion sentence as analytic in another situation. Still,
this is a step in the direction of explicit definitions.

(11) A second criticism of reduction sentences deals
with thelir extensiveness, Technically, to define a concept
we must state 1ts meaning; in the case of reduction sentences,
this means spelling out every empirical law into which the
concept enters. But when we ask what & concept means, this
is obviously not the sort of answer we expect. This may be
a dilemma in the logic of concept definition, but it is not
a practical problem. As soon as two people know what they
are talking about, they will cease to mention other reduction
sentencgs in order to complete the definition. No confusion
should arise here. |

The practical problem which does arise deals with how

"central" or "essential® or "natural" our definitions are,
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Granted that we need not list all of the reduction sentences
in defining a concept, what ones do we 1ist? Three criteria
are typleally offered--we want to select those aspgcts which
are few in number; these must clearly separate the concept‘
from all others; and these aspects must make as much "theo-
retlcal sense" as possible (;g, they must be related to as
many other concepts as possible and include a wide range of
phenomena while achieving clarity and even "elegance" if pos-
sible).

Neilther the use of reduction sentences nor the use of
explicit definitions will guarantee that we achieve central
or fruitful concepts. Explicit definitions may be precise,
but this does not make them fruitful or central, They must
constantly be revised so as to come closer and closer to this
goal. Conversely, it is éo easy to add new knowledge to a
concept through feduction sentences, that this may lull us into
ignoring the attempt to organize our knowledge so as to make
it central and fruitful., Other reasons for the need to achieve
these ends will be discussed in Sub-Part G below. |

(1i1) A third problem with reduction sentences arises
when they do not correlate perfectly with each other. We
have already noted that some measures of a concept do not
completely cover the full range of its variation (gg, the tem-
perature of a room and the temperature of the sun). Instances
of this soft raise no problems as long as the measures cor-
relate highly in the ranges where they overlap.

The trouble with reduction sentences which do not cor-

relate perfectly is that they do not enter into other laws in
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the same way., This may or may not lead to difficulties, Thus,
time may bé measured by the rotation of the earth or by elec-
trical oscillations in a crystal., For most purposes the dif-.
ferences between these two measures is so small thét it makes
no difference which we use. But there are some measurements
made in physics and astronomy where it does make a differenoe.
Many laws which hold very closely using time measured_by cry-
Stal osclllations do not hold using time measured by the ro-

tation of the earth.

If the cqﬁcept'time' 1s'1ntroduced by reduction sentences
whioch include both measurements, then confusion is aﬁt to arise,
Thus, what is meant when we say that the time elapsed was "ex-
aotly two hours, to the nearest microsecond"? This obviously
depends on which measurement of time was used. The confusion,
of course, can be avoided by speaking of timej and time2 or
by specifying which measure was used. But this is one of the
things which reduction sentences were supposed to avoid: They
were meant to allow us to revise our concepts, rather than
having to redefine them as is necessary with explicit defin-
itions,

The similarity between the two approaches can be seen
here., Using reduction sentences, time has an extended meah-
ing, not linited to one explicit definition. Yet in practice
we must use time as defined by a partiqular measure if con-
fusion is to be avoided. With explicit definitions the sit-
uation is reversed. These glve a specific and limited def-
inition to time. Yet in practice we can use a varlety of

measures of time by calling anything which correlates highly
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Wwith our original definition, a "test" of time.

This simlilarity exists because we designate one reduction
sentence as an explicit definition. This is the same thing
we did on p. 26. There we noted that one reduction sentence
must be designated an explicit definition but that we can
switch the analytical designation around from one reduction
sentence to another depending on the problem at hand. This
works well where the reduction sentences correlate highly (it
would even come close to working in the example of time above).

But when reduction sentences do not correlate highly
(and in psychology they typically run from .40 to .80), we
must take the final step towards explicit definitions. We
must designate one particular reduction sentence as the ex-
plicit derinition'and Stick to 1t until it can be shown clear-
1y that some other reduction sentence (or combination of re-
duction sentences) is more significant. All the other reduc-
tlon sentences are then seen as the significanceof the basic
definition, o

Unless such steps are taken, when a person speaks of, eg,
anxiety, a double confusion would arise, First, we would not
know what behavioral manifestations this refers to. Second,
we would not know whﬁt laws link this concept to other con-

cepts nor to what degree the laws hold,

G. Generality. One of the aims of'concept formation
in the empirical sciences 1s to attain concepts which are
both general so that g wide range of phenomena is included

and accurate so that we know the preciée meaning of the term.
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It is often felt that explicit definitions sacrifice general-
ity to obtain accuracy while reduction sentences do the re-
verse, Let us examine this belief more closely.

(1) Explicit Definitions. The first point to be made
is the obvious one that a concept is not a proper name. Thus
all concepts, explicitly defined or defined by reduction sen-
tences, are general in that they refer to more than one par-
ticular objJect. But explicit definitions are general 1in more
than Jjust this limlited sense. Thus Bergmann notes that op-
erational definitions are often chains of definitions of a
complex form including computations as.well as manipulations.
When the chain is long and many computations are involved,
then some may choose to call this definition abstract (1943,

p. 269).

But if a concept is stated in general terms, does this
not lead to a lack of clarity or precision? The problem arises
as to which phenomena are instances of a concept and which are
not. The first point to be made is that no matter how explicit
or non-general our definition is, there will always be instances
which are not easily classified. Even with something as pre-
clse as length, we always find that we cannot go beyond a cer-
tain degree of preciéion. Bergmann notess "No definition is
specific in the éense that i1t elther controls allithe possibly
rglevant varlables or thét i1t completely specifies the mani-
pulations themselves" (1943, p. 272).

The test of the precision of bur definition lies in the
laws which the concept enters into. If we define concept X

in terms of o°*p°q, and if concept X enters into laws Iny, Lo
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. and L3, then any entity or process which displays o°p°q ought
to fit laws Ll, L, and L3. If they do, then we assume that
our definition is precise; that any instance of concept X 1is
"essentially the same thing".

How general a term is depends on whether we are speci-~
fying a quantity or a quality. In defining magnetism in terms
of the movement of a small iron object, we are defining a dis-
position qualitatively. It is meaningful to discuss what is
meant by "iron". Does this include steel? Does the 1ron
need to be pure or can it be mixed with other metals? But
when we want to measure the degree of magnetism it is neces-
sary to speclfy exactly what type of iron we mean as well as
what we mean by "small",

A general concept dealing with qualities may include
instances which are phenomenally very different. Thus we
might define a psychopath as a person who violates society's
norms. In this case both rape and robbery are indications
that a person is a psychopath. There are always questions
about how much a person has to steal or rape to qualify as a
violator of societal norms, but other than this, the defini-
tion is quite explicit. But it is a significant concept oniy
if both rapists and thieves fit all the laws we have establish-
ed concerning psychopaths. Since this is very uniikely, we
wpuld surely revise this definition to be more specific about
the type of rapist or thief we will consider to be a psycho-
path.
. With a quantified concept, the problem of what is an

instance of 1t 1s much smaller. This 1is because it is usually
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hard to state in general terms how phenomenally different
entities reflect a given degree of the concept. Even where
this is possible (eg, how psychopathic a person is, is shown
by the number of violations regardless of what they are) the
various measures may not enter into the laws about psycth
paths in the same way. Since in psychology different measures
of the same general concept often do not enter the same laws
in the same way, the temptation exists to sacg}fice general-
ity for precision, -

In formulating concepts two opposing teéggncies are al=-
ways at work. We seek to state our findings ih more general
terms so as to apply our knowledge to new phenomena. This is
part of the inductive nature of sclence, On the other hand,
as new phenomena are included in our general terms, we must
test to see if they enter into the same laws. As long as we
can offer proof of this, we are safe in including general con-
cepts under the heading‘of explicit definitions. And proof
must be offered whenever doubts exist about any specific
case. When to doubt and when to test is part of the art of
sclence,

(11) Reduction Sentences. It is usually felt that re-
duction sentences are more useful in defining general concepts
than explicit definitions. While an explicit definition in-
troduces a concept in terﬁs of one set of oriteria, reduction
sentences 6an expand the meaning of a concept to cover a
broad range of material. |

" But when we look more closely, this difference disap-

pears, First, the Logical Empiricist can handle much of the
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"generality" added through reduction sentences by means of
his notion of significance., Second, an explicit definition
need not be limlted to one criterion. The class approach to
definition can be used in which several criteria are listed.
Thus concept X may be defined in terms of oepeq. This 1is
not the same as the reduction sentence approach where any
one of the criteria is an indication of concept X. In the
case of an expllicit definition all of the oriteria must be
present. We use the olass approach only if it is shown to
be more significant than any one of the critéria used by it-
self. |

Third, reduction sentences may increase the range of
concept X, but they do not make the concept itself more gen-
eral, Cronbach and Meehl seém to make this point (p. 190-91)
when they say that the concept 'psychopath! must be definéd
genotypically rather than by a mere listing of its phenotyp-
lcal manifestations.

Fourth, the use of reduction sentences rather than ex-
plicit definitions often arises from the demands of a behav-
iorist psychology which refuses to use mental data. This‘ar-
gument will be discussed in Section III, but we can sketch
its outlines here. Part df the observables which make up the
basic givens (or knowledge by acquaintance) of our language
may be classed as mental data. These, of course, are ignored
by the behavliorists. But many of the genotypical concepts of
psychology rely on mental data. An obvious dilemma exists if
we can state our concepts in general terms only by using men-

tal data,
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One solution is to use explicit definitions and pitch
them at a low level of generality. But this is inadequate:
no science can be built without general terms. But reduction
sentences provide a way out of this by listing all the pheno-
typic situations in which the genotype manifests itself. It
is 1nteresting that Cronbach and Meehl find this inadequate
and insist that a term be defined genotypically in terms'of
the network of laws surrounding it. But they never sketch
out the network itself. 1In their example about the psycho-
path they say it is there but never what it is. My guess is
that they falled to do so because it involved some basically
mentallst terms much as "introject", "without emotional attach-~
ment", etc. Although these have behavioral correlates, the
argument will be made in Section III that they are more fruite
fully viewed as based on mental data.

(111) Causality. The final objection to the use of re-
duction sentences to attain generality is that this may well
lead to a blurring of the "lines of causality". The problenm |
of causallty has evidently been so thoroughly worked over in
pPsychology that pfobably only a non-psychologist-non-philosphér
dares talk in such naive térms. Nevertheless, whether one
speaks of 1ineé of oausality, systematic import, or signifi-
cance, there seems to be some important points to be made.

The first centers around multi-causality. We have al-
ready said that for an entity or behavior pattern to be ac-
cepted as an instance of a concept it must entervthe same
laws as other instances of the concept. Buﬁ since most phen-

omena are multiply determined, any one instance of a concept
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will probably be the function of independent variables other
than those which enter into lawful relationship with the con-
cept as a whole. Thus if one aspect of anxlety is trembling,
we must differentiate between trembling as part of anxiety
and trembling as the result of a low temperature. |

In order to rule out the effects of "irrelevent causes",
we must show ghat they could be in the case of any one reduc-
tion sentence and show how they were controllgd for. One con~
trol is to remove the conditions under which ﬁhe irrelevant
causes operate (eg, be sure the room is warm). Another is to
specify a group of reduction sentences which together define
the concept. We assume here that the "irrelevant causes" do
not overlap so that this combination could only be the mani-
feétation of the concept we are interested in. To use re-~
duction sentences without specifying irrelevant causes and the
controls used 1s to blur the lines of causality, to lower.the
significance of our concept. Correlation alone is not suf-
ficlent grounds for accepting a new reduction sentence as part
of the concept.

The secondbpoint deals with how the reduction sentences
themselves interrelate. We mentioned in Sub-Part F above that
Wé must try to define ouf éoncept in the most central terms
poésible. This alms not only at parsimony and fruitfulness
in defining concepts but also at eliminating reduction sentences
which are the causal effects of more central reduction sentences.
In the terminology of psychological tests, we must investigate
the structure of the items on the test.

The third point is of greater importance. We must be

careful not to increase the significance of a concept by ine-
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cluding elements of other concepts in its definition. For ex-
ample, we may discover that anxiety leads to intellectual in-
efficiency. But we must be sure that this correlation does
not exist because we have defined anxiety party in terms of
behavior patterns which are very similar or identical to those
used in definling intellectual inefficlency. Often it may be
hard to decide whether a certain phenomenon should be includ-
ed as part of one concept or part of another. But in any case
we should not include it in both concepts if we are going to
say that one is the cause of (or is empirically related to)
the other,

The above three concerns (the attempt to account for
multi-causality of items, to use central rather than peri-
‘pheral items, and to prevent overlap of concepts) will be re-
ferred to in the rest of the paper as "the systematic order-
ing of items". GExplicit definitions are less likely to run
into trouble on these points than reduction sentences (unless
a set of items is stipulated as a whole to be the explicit
definition). But if our explicit definition is limited to
one coherent set of criteria, then we are led to phenomena
whioch at least have certain characteristics in common other
than mere correlation.

(iv) Conclusions of Sub-Part G. In the above discus-
sion I have tried to show that both explicit definitions and
reduction sentences encounter problems with general concepts
and these problems are to some degree common to both approach-
es. Typlcally, however, the danger of explicit definitions

1s that they are stated at too low a level of generality in
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order to assure precision, or that, if fairly general, in-
sufficient proof is offered that instances of it enter the-
same laws in the same way. Reductioq sentences, on the other
hand, run the danger of blurring the "lines of causality" so
that the laws we construct wlﬁh the concepts are either spur-
iously low or spuriously high in the accuracy of their pre-

dictions.
PART 2: THEORETICAL LANGUAGE

One of the basic tenants of Logical Positivism is that
there is a very important class of concepts which is not de-
fined in terms of observables. These are often referred to
as making up a "theoretical language". Included here are |
logical concepts and logical systems such as mathematics,

In the 1920§ man& of the concepts of physics and chemistry
were seen as part of a theoretical language. By the 19505
Carnap was even claiming that most psychological concepts'
should be defined in this way. This shows an attempt to es-
cape from some of the limitations of traditional empiricism.

For this reason, the advocates of construct validity may l
feel that Part 1 was a waste of time. Since Cronbach and
Meehl say that construct validity is used where an operation-
al definition 1s inadequate, it is unlikely that even Hempel's
views on definitions in terms of observables would allow for
its use., It is much more likely that construct validity would
be called for when our constructs are stated in a theoretical

languege.
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In considering theoretical concepts we shall review in
Sub-Part A the positions of Hempel, Bergmann, and Carnap.
Carnap advocates defining most psychological concepts in terms'
of a theoretical language, while Bergmann advocates the re-
verse, In Sub-Part B we shall try to resolve these differences.
Finally in Sub-Part C we shall examine the surplus meaning of

theoretical concepts.

A. Three Approaches.

(1) Carl G. Hempel "A theoretical system may then be
concelved as an uninterpreted theory in axiomatic form which
is characterized by (1).a specified set of primitive terms;
these are not defined within the theory, and all other extra=-
logical terms of the theory are obtained from them by logical
deduction" (1952, p. 33).

As such, this theoretical system makes no statements about
the physical world. Empirical meaning can be given to the
theory by linking some of the terms of the theory to some
aspect(s) of the physical world. This may be done with the
primitives of the theory, as in the case of physical geometry
where we link the theoretical primitive *'point' to something
in the physical world such as a pinpoint or the intersection
of cross-halrs. This can also be done with the defined terms
of the theoretical system, as in chemistry where the elements
(as defined in terms of the primitives of atomic structure)
are linked wlth certain gross chemical and bhysical character-
istics of elements as found in the physical world.

This operation of giving a theoretical language empirical
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meaning has been discussed by Norman Campbell (1920) in terms
of the hypothesis and the dictionary whichvinterprets it and
by Carnap (1956) as the theoretical language which is linked
to the language of observables by correspondance rules.

The 1nterpretation of the theoretical term in the lang-
uage of observables 1s never a necessary and sufficient def-
inition of the term. Theoretical tefms are at best only.par-
tially assigned an empirical content. Therefore an empirical
test of a theory can never prove it conclusively true or false.

This raises the question of whether or not a concept
has "surplus meaning" beyond that assigned by the observablgs
in terms of which it is defined. Some insist that concepts
should not have surplus meaning sincevthe alm of emplricism
is to eliminate vagueness. Others insist that surplus meanihg
is necessary on heuristic grounds. This controversy will be-
come more clearly defined in what follows.

(11) Gustav Bergmann. The theoretical language outlined
above certainly seems to have a surplus meaning beyond that
assigned to it by its interpretation in observation language..
What, then, are Bergmann's views on this?

Bergmann sees theory as being of two types: the empiri-
cal construct type and the axiomatic model type#*. The latter
achieves its meaning through the partial interpretation of a
calculus. Thus in the kinetic theory of heat the laws of
mechanics serve as a model for deriving laws of thermodynamics,

Since the laws of mechanics are already forﬁulated, it is

#The terms are from Spence; 1957
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always possible, through further interpretation of them, to
derive further laws of thermo-~dynamics. In this sense he ag-
rees that theories carry excess meaning (Bergmann, 1953).

In the empirical construct type of theory the meaning
of the concepts rests in the definitions which link them to
observables. Thus in the electromagnetic theory of light the .
éonstructs In question -- currents, electrical and optical
fields, etc. --.héve real referents rather than the calcula-
tional referents of an axiomatic model type theory (1943, p.
'283). But empirical construct theories are theories only in
the sense that they are general or abstfact. The relm of em=-
pPirical constructs can be seen as hierarchical: there 1s no
point in the hierarchy where we can draw a line and say that
all constructs beyond this point are theoretical (1943, p.
271). |

This presentation shows that Bergmann accepts the use
of a theoretical 1énguage wnich 1s similar to that proposed’
by Hempel. The difference lies in how many theories are en;
compassed by the axiomatic model type. Bergmann feels that
no theories of this type exist in psychology. This is not
because the nature of the discipline rules thenm out, but
merely because psychology is not far enough advanced to make
use of them. Or, perhaps more accurately, physiology is not
yet far enough advanced to serve as a ﬁodel for psychology.

Even the hypothetico-deductive apbroach of Hullﬁis seen
to be of the empirical construct type (Bergmann and Spence,

1941). This was true of Hull's Mathematico-deductive Theory

of Rote Learning (1940) and was reaffirmed by Spence (1957)
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with regard to Hull's more ambitious, if less rigorous, schemes
(1943, 1951). Brodbeck (1958) even goes a step furthers she -
says that there is no counterpart to the axiomatlc model type
theory in any of the scliences dealing with macroscopic, ob-
servable variables, whether these be in the social or the phy-
slcal sciences.,

One final note on Bergmann's views is necessary. There
is one sense in which he agrees that empirical construct
theories heve surplus meaning. This is the result of the in-
ductive nature of science. First, there are some cases in which
the right side of a definition includes "“one or several geher-
alities and negative existential statements" even after ali
defined terms have been eliminated from R. If this happens,
the truth of R cannot be conclusively established by any
finite set of observatioﬁs, and thus neither can the truth,of
L.

In a later article (1953), Bergmann elaborates on this
point. He notes that in an empirical construct theory there
are two types of laws: elementary laws which decide the basic
relationship and composition laws which apply the elementary
laws to complex situations. The use of the composition laws
allows us to generate many specific laws about specific situ-
ations which have not yet been formulated. Thus Bergmann con-
cludes: "as soon as these intervening variables of behavior
theory are put into use, they acquire automatically excess
meaning" (p. L46), |

From thls outline of Bergmann's views on theory, it can

be seen that he considers the definitions in terms of observe
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ables outlined in Part 1 as an adequate basis for any theoret-

ical terms in use in psychology.
- (111) Rudolf Carnap. This presentation of Carnap's
views on a theoretical language 1s taken from The Methodological

Character of Theoretical Concepts (1956). He starts off by

outlining the characteristics of an observation language.

This 1s similar to what Hempel called the narrower 1nterpreta-
tion of emplricism: it is required that all terms of this
language be definable in terms of the observable primitive
descriptive terms rather than merely being reducible to them
by conditional definitions.

There 18 also a theoretical language which is very sim-
ilar to the theoretical language outlined by Hempel. This is
linked to the observation language by means of correspondance
rules. What is different about Carnap's approach is that he |
introduces dispos;tional concepts as a class of terms ocoupy-
ing an intermediate position between the observation and the
theoretical languages.

Dispositional concepts are introduced when we say that
& thing has the disposition to react to S by R. The intro=
duction of the first dispositional concept must be such that
both S and R are expressable in terms of the observation lang-
uage., Further dispositional concepts may bg described in
terms of previously defined dispositional concepts., (How this
is done is left open, but Carnap lists as one possibility the
use of reduction sentences.)
~  So far, Carnap's scheme resembles Hempel's fairly oclose-

1y, except that Carnap sees dispositions as based on the ob-
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servation language rather than being part of it. It also seems
that Carnap's theoretical language is similar in form to
Bergmann's axiomatic model theorlies: they both are calcull
which are only partially interpreted in terms of observables.
(They may not be similar in substance, since Bergmann seems
to feel that the calculus must be borrowed from some other
more completely formulated discipline, while Carnap does not.)
The difference between Carnap and Bergmann 1is clear,‘how-
ever, when we conslider the range of concepts they include in
the theoreﬁical language (or axiomatic model theory). Carnap
statés that most of the theoretical terms of science, includ-
ing psychology, are best reconstructed as terms in the theo-
retlcal language rather than as dispositional oconcepts,
Bergmann, as we have already noted, feels that none of the
terms of psychology can be stated in an axiomatic model theory.
The consideration of this difference is the substance of Part

B.

B. Dispositions versus Theoretical Language. Before
comparing Carnap's and Bergmann's views on this matter, let
us first look at the differences Carnap sees between the theo-
retical language and dispositional concepts,

The first difference is that a disposition is completely
interpreted in observation language ("the specified relation
between S and R constitutes the whole meaning of the term"),
while a theoretical concept is never completely interpreted
in observation language. In stating this difference, Carnap

notes that formerly (1936-7) he attemptéd to allow for the
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openness of scientific terms by admitting the addition of fur-
ther reduction sentences to dispositional terms. Now, how-
ever, he finds 1t better to represent this openness by couch-
ing scientific terms in a theoretical language.

The second difference is that "the negative result of a
test for a disposition must be taken as conclusive proof ﬁhat
the disposition is not present" (p. 68). This is not the
'case for theoretical concepts. To see the significance of
this, let us look at one of Carnap's examples,

Assume that the term "an IQ higher than 130" is a dis-
position to react to a test S by a certain kind of response
R. This means that if a person reacts to S with B then we
can say he has an IQ higher than 130. But if he does not re-
act with R then we must say that he does not have an IQ higher.
than 130 no matter what other evidence we may have that his
IQ is indeed over 130. This is true even if we later learn
that when he took the test he was very depressed, but that
this dld not show in his behavior at the time of the test.

It might be thought that this difficulty could be avqid-
ed by saying that at the time of~the test there must be no
sign of a disturbed emotional state. But this condition was
fulfilled. If we go further and say that any future indica-
tion of a disturbed emotional state invalidates the test, then
the test procedure is made useless since it is not finished
until the subject's death. |

These difficulties are not encountered if we designate
"an IQ higher than 130" as a theoretical term. The same test

procedure with S and R may be accepted, but its specification
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1s no longer an operational definition of the term. This means
that the résult of no single test, or any humber of tests, is
ever conclusive evidence for the presence of the disposition
(in theoretical langusge) in the person. This non-conclusive
nature of a test accords with the way tests are generally used
by psychologlsts,

Before comparing this to Bergmann's position, we must
first note Carnap's reasons for assigning concepts to the
theoretical rather than the dispositional language. It might
be thought that there are some basic lingulstic properties ’
of scientiflc concepts, other than those just cited, which
influenced the choise., But if thefe are, Carnap does not men-
tion them. In fact he makes a point of saying that the form
of reconstruction of a term is not uniquely determined by the
accepted formulations of science. For instance, temperature
can be interpreted in either language (p. 66). This means
that 1f we can show that the disadvantages of dispositional
terms, listed above, do not necessarily hold, then there is
no reason why our terms cannot be formulated in the disposi~-

tlonal language.,

Let us see how Bergmann could deal with Carnap's posi-
tlon. There are three points to be covered.

(1) Bergmann's views on the first difference between dis-
positional and theoretical concepts mentioned by Carnap (;g,
the latter i1s open in meaning while the former is not) have
al;eady been discussed in Part 1 above. There we said that

Bergmann can allow for openness of meaning through his notion
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of significance. Also, by replacing old terms with new ones,
concepts can in effect be revised. This means that Carnap'g
first objection to dispositional concepts, as he has formulat- .
ed them, does not apply to dispositional terms as formulated
by Bergmann in thé language of observables.,

(11) Carnap's second difference (ie, tests must be ac-
cepted as conclusive evidence for thé presence or absence of
an entity if it 1s defined in dispositiénal terms) ocan also
be handled by Bergmenn. There are several points to be made.

Let us assume we have a test which is the operatlonal
definition of a dispositional concept. (This need not be the
case: (a) the disposition could be defined in more general
terms of which the test is an instance; (b) the test is used
because it correlates highly with the (operational) defini-.
tion of the disposition.) In this case the test is conolusive
evidence for the presence or absence of the disposition, with
one proviso: the test must be performed correctly.

This point seems to have been ignored by Carnap. And
yet "errors of measurement" is a meaningful concept in
Bergmann's terminology. An "objective observer" could tell
us that we forgot to read the directions on the lntelligence
test to the subj)ect. In other cases we may not know whether
we have performed the operations correctly, but the possibil-
i1ty of error 1s recognized and this means that no test is con-
clusive evidence for the presence or absence of a construct.

(111) The other aspect of Carnap's second objection to
dispositional concepts (see pp. 44-U45 above) was that they

are unable to deal with the effects of some unaccounted for
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factor (eg, when depression affected the IQ). There are sev-
eral reasons why such a factor would be unaccounted for,

(a) No test for this factor exists. This is obviously
not what Carnap intends. If there is no test for the factor
then we cannot say what the factor is nor when it operates,
To say that our test of intelligence mighﬁ not have really
been measuring intelligence due to such a factor is no dif-
ferent than invoking gremlins or deamons which bias our re-
sults.,

(b) A test for the factor exists, but it did not turn
up the factor until well after the original IQ test was complet-
ed., Here fhe obvious question to ask is why the test was not
given at the same time as the IQ test. If there are good
reasons why this cannot be given together with the IQ test,
then we can include this in our instructions for scoring the
IQ test; we will then not complete the score of the original
fest until the later one is completed. But if there are no
good reasons why the tests cannot be given together, then any
fallure to do so is an error in measurement,

(c) A test exists for this "disturbing factor" but failed
to note its presence when given with the IQ test. It was not
until later that evidence (including a retake of the test)
showed that the test of the disturbing factor was in error
when given the first time. This might be due to errors in
measurement, in which case it is Just an instance of what we
discussed above, But if we rule out errors in measurement,
then we are faced with the alternative that our test which |

measureé the factor was unreliable.
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Although the term reliability ralses problems, it still
can be dealt with in Bergmann's terminology. We saw on p.

19 above that we may define construct X as observable A and
then use test B as a measure of X if it correlates highly with
A, The validity of B refers to the degree 1t correlates with
A over the long run. The variations in the correlation be-
tween A and B which occur when the correlation is repeated
are called the reliability of B as a test of X.

The problem which Carnap raises, however, is whethe: the
definition of a concept can be called reliable or not. The
answer rests on whether or not we are able to assign some
sort of meaning to concept X apart from its definition in
terms of A. This raises the problem of existential reference
which will be discussed in Part 3 below. But for the present
we shall limit ourselves to the discussion of some of the |
reasons why the Logical Empiricists seem to have trouble
with réliability.

In the first place, there are some response-inferred
constructs where it is clearly meaningless to talk about the
rellability of the definition. ILet us say we have defined
anxiety as the score on the GSR, the degree of muscle tensibn,
the frequency of diarrhea, and the dilation of the puplls,
Since this is our definition of anxiety, we have ﬁo criteria
against which to correlate it to test for its reliability,

On what grounds then could we call the definition unreliable?

The appeal to other signs of anxiety is meaningless,

Irf there are any which we find important, then they should

be included in our definition. This is the same problem we
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faced above pp. 29-~33 when we decided that Pap's dllemma
about the apple-tasting lemon was not really a dilemma.

We might then say, as Carnap did with intelligence, that
some other factor biased the results of our test. There is
a further answer to this besides the ones we gave above., Let
us say that our measure of anxiety is performed by a handsome,
personable, older man who is relaxed, sympathetic, and has
little sexual interest in young women. We may discover that
he consistently:reports lower anxiety for young women than a
dynamic, intelléctual, young female research assistant., Sure-
ly one of the two measures is unreliable,

The answer to this dilemma 1s that anxiety fluctuates.
The measures performed by the man were not unreliable; rather
the women actually were less anxious with him than they were
with the research assistant. We may want to eliminate the
effects of the test siltuation on the construct being measured
so that we can get at the degree the construct is present
under "ordinary" conditions. But this is irrelevant to the
fact that anxiety fluctuates with the nature of the social en-
vironment. |

Even if our critic grants that this answer is correct,
he may push on to other traits. What about intelligence?
Surely this does not fluctuate from day to day and from en-
vironment to environment. The answer to this depends on how
we defline intelligence. We may define it operationally in
terms of what the Stanford-Binet measures. In this case in-
telligenge may well fluctuate. The person who takes the teét

when he is tired probably does less well than when he is not.
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But this means simply that he is less intelligent when he is
tired than when he is not. This, however, clashes with the
ordinary notion of intelligence., Why?

It clashes with common sense because we usually think
of intelligence as an underlying trait or faculty which is .
stable in a way in which anxiety is not. Such a notion is
useful because it allows us to predici a person's performance
on a variety of intellectual tasks. But what indications,
other than common sense, do we have that such a trait exists
independent of measures of it and that it is stable? I can
think of none. Certainly we do not ascertain our intelligence
by introspection in the way we might examine our pain or our
memory of yesterday's lunch.

But we can avoid the narrowness of operational definitions
by stating definitions in general terms. We can say that in-
telligence is the average ability with which a person solves
an intellectual problem. In this case the Stanford-Binet is
only one task out of many. This definition of course runs
into the problem of all general definitions: do all instances
of 1t fit the same laws? And how wide = range of material
need we examine before establishing the average?

The drawbacks of such a broad definition will probably
lead us to compromise and define intelligence in terms of
several tests which have been given more than once. In this
case we can say that any one test is reliable to the degree
that it approximates the average score, It is in some such
way as thils that the Logical Empiricist deals with reliability.
Any method which talks about reliability in terms of the de-
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viations of.a test from the assumed stablility of a trait lead
to confusion unless the assumed stability is given some em-

pirical referent.

This means that the problems of dispositional concepts
claimed by Carnap can be avoided by a person adopting the po-
siltion of Bergmann. We have shown how (i) openness of meaning,
(11) errors of measurement, and (iii) reiiability are all
adequately handled by concepts of the observation language.

But this only partially solves our problems with a theoreti-.
cal language. Although we have shown that Bergmann's language‘
is adequate to deal with Carnap's theoretical concepts, we have
noé shown that Carnap's theoretical language cannot be used.
What 1s the meaning of terms defined in this language? 1In

particular, do they have any surplus meaning?

C. Surplus Meaning and Carnap's Theoretical Language.
The criterion of empirical meaningfulness for terms in the
theoretical language proposed by Carnap is quite complex.
The outline of this criterion is that any term M of the theo-
retical language is empirically meaningful only if it makes
a difference in the prediction of an observable event., This
means that if we have a set of postulates, T, in the theoretic-
al language and a set of correspondance rules, C, then M is
empirically meaningful only if we can infer some senfence,
SO, in the observation language which could not héve been
inferred from T and C alone. (So can be inferred either de-
ductively or probabilisticly.)

This outline leaves out many of the réfinements which
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‘Carnap introduces. Nevertheless, it serves to show that the
theoretical language has a meaning which is "open", but not a
meaning which is unspecified. If the theoretical language

is elaborate, there will be many postulates which are not em-
pirically meaningful in the way we have outlined above. In
this case these terms are not part of the meaning of the con-
cepts we use unless they are specifically linked to the ob-
servation language and shown to make a difference there.

As an exémple of thls let us look at an article by L. W.
Beck (1950). He discusses the kinetié theory of gases as an
example of the value of a theoretical language. From Boyle's
and Charles's laws about gasses it is impossible to deduce

- Graham's law about the rate of diffusion of a gas through a
porous membrane. But it i1s possible to deduce this from the
kinetic theory of gasses.

In order to explain Boyle's and Charles's laws, the kin-
etlc theory of gasses assumes that a gas 1s made up of a great
number of tiny "balls" or molecules which are perfectly elas-

.tic, move at a high velocity, have contact times which are
short compared to their time of free movement, etc., To ex-
plain Boyle's and Charles's laws it 1s not necessary to as--
sume that the molecules have a mass. If this additional as-
sumption is made, however, then we are able to deduce Graham's
law (with the aid of some other postulates).

If we look at mass as the term M in the theoietical lang-
uage, then we can say that it did not have empirical meaning-
fulness until Graham's law was deduced. Before that time it

was an untested part of our theoretical language. It could
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serve as a hunch to be tested, and indeed, did so. But any-
one who claimed that part of the emplrical meaning of a mol-
ecule was that it had mass was in error until the concept of
mass was shown to make a difference in the case of Graham's
law,

Thus the surplus meaning of theoretical terms is something
. Which serves as a hunch. To use it for anything other than
this leads to the use of terms whose meaning is vague and
unspecified. The empirical meaning of concepts in a theoretic~
al language at any one time is clearly specified by those

postulates whose empirical relevance has been demonstrated., .
PART 3: EXISTENTIAL REFERENCE

The final difference between the Logical and Liberal Em-
Piricists whiéh we shall consider is over the existance of
psychological constructs. Felgl (1950) claims that the dif-
ference between his approach and that of the "radical empir-
icist" is that he assigns factual referenoe to indirectly ob-.
servable concepts while the radical empiricist deals with them
in terms of "epistemic reduction",

Bergmann (1951) specifically took issue with Feigl on
this point.v He feels that Feigl's insistance on the reality
of an electric field is misleading. This is because a phil-
osophical realist considers the "reél" chalr to be just as
| unobservable as the "real" electric field. .Thereforé we only
create confusion if we say that'theoretical terms mean more

than their definitions and that this meaning lies in their



54

eXistence.

This reply to Feigl is unfortunate. Feigl explicitly
says that "real" chairs are observable while electric fields
are not. But when we look at what he does mean by existential
reference, we see that this is an issue of concern to phil-
osophers rather than psychologists. The realism he proposes
is a semantic realism., The main claim of this is that it can
give an adequate account of thé operations of designation and
reference, while the "radical empiricist" cannot.

This can be seen in cases where the evidence .for an hy-
pothesis is not logically equivalent to the hypothesis itself,
Thus the evidence for the bresence of an unobservable entity -
is located at a different point in space and time from the
unobservable it makes reference to.

This seems to be a valid argument, but I cannot see that
it makes much difference in our use of concepts. It means
that using Feigl's approach we say that an electric field is
some entity which we define as X. Bergmann, on the other hand,
would probably say that the electric field is X. The logical |
difference betweeﬁ these two formulations makes an empirical
difference if we assign empirical meaning to the phrase "some
entity" which goes beyond the definition of the field itself,
But Feigl does not do this, as a close reading of his article
shows. To use the title of Sellar's article (1948) from which ‘
Feigl has drawn heavily, his realism is "a new way in words"
rather than a realism which Postulates entities with some
sort of vague implications beyond their definitions.

There are two other aspects of existential’reference
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which Fiegl mentions. First, the "radical empiricist" is un-
able to account for inaccuracies in measurement. Second, the
meaning of the term is restricted to known methods of test-
ing. The first point was covered above pp. 46-51 where we
showed that Logical Empiricists can handle inaccuracies in
measurement. The Logical Empiricists can deal with the sec-
ond objection by the revision of their concepts to make thenm
more significant (pp. 17-18).

Thus the differences between Felgl's position and
Bergmann's Logical Empiricism are differences in the formula-
tion of language rather than differences which are important
for the user of the language, Feigl himself points this out
when he quotes C, I. Lewis to the effect that a oritical
realist and a oritical ldealist should have no substantial

quarrel with each other.
PART 4: SUMMARY

Let us now review the problems of the Logical and Liberal
Empiricist approaches to the definition of concepts. What

differences, if any, do these two approaches make?

A. Material Implication. It was decided that this is

B. Range and Openness of Meaning, Explicit definitions
can cover the same range of phenomena sas reduction sentences.

This is done in many ways. The range of knowledge we have
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about a concept beyond its definition can be included as its

significance., We can construct empirical tests to substitute.

as 1indicators of the presence of a concept. In the case where

we have different measures for different parameters of the
concept,.we can designate one as the definition and assume
that 1f the other correlates with it in the ranges where they
overlap, that it will measure the concept in ranges where they
do not. This does not solve the logical problem, but as lbng
as both measures enter the same laws in the same way, no con-
fusion should arise.

Finally, explicit definitions can be general, This
meéns that we can accomodate all the aspects of a concept -
under explicit definitions that are included under reduction
sentences, The generality of explicit definitions plus the
fact that they can be revised means that they also have the
Same openness of meaning that reduction sentences do. This
removes one of the reasons Carnap gives for introducing psy-
chological concepts in the theoretical language,

At times, When there is no aspect of a concept that is.
central or peripheral, then explicit definitions may often
seem arbitrary in singling out one factor rather than another,
But other than this, the user of a language should find no
differences between reduction sentences ang explicit defin-

itions with regard to their range and openness of meaning,

~

C. Surplus Meaning. A concept may have surplus meaning~

in several ways:

(1) In defining the concept the basic definition may be
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universal in form and may thus never be completely tested for.

(11) If we have an elementary and a composition law,
then this applies to new (and sometimes phenomenally differ-
ent) entities or processes besidesthose found in the elementary
law. Here too we have surplus meaning.

(111) In a theoretical language, all the elements may
not yet have been given empirical meaning. This is similar
to the 1nstan§es of a general term which have'not yet been
tested to see'if they fit the same laws as the rest of the |
concept. In both cases we have a surplus meaning beyond what
has been empirically verified. This includes what Bergmann
has called the axliomatic model type theory.

(iv) The surplus meaning of a concept can also be sald
to lle in its existential reference., But we have seen that
no empirical meaningAis given to this existing entity, apart
from the observables which define it. This is a #ery limited -
type of surplus meaning, introduced to deal with linguistic
problems,

The main difference which seems to arise between the
Liberal and Logical Empiricistskis that the former may be able
to assign more surplus meaning to their concepts through a
theoretical language than the latter can assign through the
use of general concepts. But it seems questionable whethér'
we can go very far in psychology in spelling out in a theo-
retlical language relationships a cdncept has with other con-
cepts. Although the requirements of Carnap's theoretical
language are more liberal than those for Bergmann's axiomatic

model theory, it remains for Carnap to give examples in psj—
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chology of this sort.

What is more to the point is that all of this surplus -
meaning serves a heuristic purpose rather than expanding the
empirical meaning of the term. Even if Carnap could give ex-
amples of a theoretical language, Bergmann could deal with
these by calling them hunches about the significance of the
- concept. The heuristic advantages of Carnap's approach are
probably balanced by the dangers of assuming some aspect of
the theoretical language to have emplirical meaning before ad-
equate evidence has been presented. Thus the differences
- between the Logical and Liberal Empiricists over surplus

meaning are not of any great practical importance.

D. Confusions of Meaning. This is the first and major
difference between explicit definitions and reduction sen-
tences. Unless one (or one set) of the reduction sentences
is designated as the definition of the concept, then confu-
sions arise if the reduction sentences do not correlate high-
ly. Pirst, we do not know what behavioral manifestations to
expect., Second, we do not know exactly what laws the concept
will enter into nor to what degree it will do S0. These am-
biguities can only be avoided by designating one of the re-
dﬁotion sentences as the definition. This modification in
effect adopts the ma jor characteristic of the explicit def-
inition approach. This is acceptable as long as caution is
exercised to avoid the difficulties of explicit definitions
po}nted out by the Libersal Empiricists. Much of Section II,
in fact, dealt with how these difficulties could be avoided.



59

E. Systematic Ordering of Items. We must attempt to
establish the causal relationships into which the elements
of a concept enter., What external variables must be control- -
led if an element is to be seen as part of the concept? Are
we sure that somé of the elements are not caused by other
elements included in the concept? Are we sure that separate
~concepts do not have overlapping elements? Although these
stipulations apply to both explicit definitions and reduce-
tion sentences, the multiplicity of the latter in defining
some psychological concepts together with the use of what are
essentially correlational techniques, means that reduction

sentences run a greater risk of error here (see pp. 34-37).

F. Conclusions. The conclusion of this very long sec-
tion is thgt we have provided a working solution of the problems
ralsed by the differences between the Liberal and Logical
Empiricists. As long as one keeps in mind the desirable
aspects of the openness and range of meaning, surplus meaning,
and systematic import while avoliding confusions of meaning,
it matters little which approach one says he is using. In
effect, the revisions of the two approaches noted here mean
that there is no longer any clear dividing line between them,

Any philosopher having the perseverence to read this
- paper would probably be either anused or upset. In the first
place my modification of reduction sentences turns them into
explicit definifions. This is Justified, however, by the
e}imination of those aspects of explicit definitions which they

found objectionadble, Second, and more seriously, there are
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“surely many logical and philosophical points which I have left
out or about which I am mistaken. But since this paper is
alimed at‘the practicing psychologist, any philosophical mis-
takes I have made are of importance only if they upset the

working solution which has been presented.’
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SECTION III
THE VALIDITY OF PSYCHOLOGICAL TESTS

In this section we shall apply the working solution of
Section II to the problem of validity. The aim is to show
that the terminology of construct valldity does not fit the
working solution., It must be revised if confusions are to
be avoided. In revising 1t, some of the methods of cdnstruct
validity will be retained while others will be modified or

rejected,
PART 1: VALIDITY AND SIGNIFICANCE#*

It will be remembered that the reason for undertaking
the long discussions on concept definition in Section II
were to provide a basis for evaluating the oriticisms of con-
struct validity (Section I Part 3). The glst of these erit-
icisms was that all concepts must be defined in terms of ob-
servables. Any test for the concept must be validated against
these observables. It is meaningless to ask whether the

definition itself is valid. Construct validity is really no

- *In the following discussion we shall use the words 'mean-
ing' and *significance' in the way the Logical Empiricists have
deféne? them. (See pp. 18-20; Bergmann, 1951, p. 94%; Bechtoldt,
po 23 [ ~
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more than the search to give our concepts significance.

If construct validity 1is to defend itself against this
criticism, 1t must show that concepts are not defined in this
way. The two appeals advocates of construct validity might
make are elther to reduction sentences or to some sort of

theoretical language.

A. Reduction Sentences. The argument might be made that
a concept may be defined in terms of reductioﬁ sentences,

In this case, ény test of the concept must correlaﬁe with all
of the reduction sentences together rather than with just

one criterion which has been designated the operational def-
inition.

But we noted in Section II Part 1 F that the use of re-
duction sentences is possible only when they all correlate
highly. Since this is not the case in psychology, it is nec-
eéssary to designate one of the reduction sentences (or a com-
bination of them) as the explicit definition. Thus the at-
tempt to use reduction sentences does not lead to a refuta-
tion of the criticisms of construct validity. This point is
easier to accept in light of the many refinements of explicit
definitions covered in Section II. The most important refine-
ment was the need to constantly redefine our concepts so as
to make them more significant.

Since this search for Slgnificance is meant to replace
what Cronbach and Meehl mean by construct validity, what are
the differences between significance and validity, as used by
the Logical Empiricistsé The validity of a test is the de-
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gree to which a test correlates with the observables which
define the concept we are interested in. In correlating two
we must note what other factors have been controlled for; it
-1s unlikely in the social sciences that the test is a function
of only the observables which define our concept.

It is purely for conventionai reasons that we do not
call a test significant. If the test is a valid measure of
& concept which enters into lawful relations with other concepts,
then the test of the concept must enter into these laws too.
It is therefore significant. But since we are interested in
the test only as a more economical way to measure the'concept,
the significance of the latter is all we are concerned with.
It only leads to confusion to speak of the significance of the
- test, especiélly it iﬁ is not completely valid.

Another point will show the closeness in meaning between
validity and significance: they both refer to the same em-
prirical relationship. Thus, 1f test B correlates highly with
observables A which define concept X, then we say that B is
a valld test of X. But the significance of X lies‘in its em-
Pirical relationships with other observables. Thus B is part
'of the significance of X.

Why differentiate between significance and validity ifr
they are just different ways of looking at the same relation-
ship? ‘The reason is that in the case of validity we have a
clear idea, stated in observables, of what we are looking for.'
In the case of Slgnificance we do not. In the above €Xample,
1f"B shows no correlation with A, then we know it is not a

valid test of X. But this failure of A and B to cofrelate does
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not allow us to say that X has no significance., There is al=-
ways the possibility that A will correlate with some other -
obser#able than B, thus meking X sign;ficant.

Even this difference can be whittled down by showing that
in some cases of significance we do, in fact, know what we are
looking for. Imagine that concept X, defined as A, is signif-
icant due to its lawful relationships with C, D, and E. If we
seek- to improve the significance of X by redefining it as Al’
our primary aim will be to improve the accuracy of the laws
with C, D, and E. But what is the difference between reiising
A so that it correlates more highly with C, D, and E and revis-
ing B so that it correlates more highly with A? In both cases
we have specific criteria we are aiming at.

But even under these conditions there are still two dif-
ferences., First, in validating B against A we seek a correla-
tion of 1.00, while in examining the significance of A with re-
gard to C, D, and E, we probably do not, since C, D, and E may
be functions of other variables besides A, Second, in validity
we correlate the test to a specific definition in terms of ob-
servables; in significance, there are an infinite number of pos-
sible observables with which our original concept may correlaté.

Two questibns now arise. First, is this difference be-
tween validity and significance really very lmportant? Sec-
ond, if it 1s, why should we not say that this is the dif-
ference between criterion validity on one hand and construct
validity on the other? Are the Logical Empiricists really
doing anything more than substituting‘the word 'signifidance'

for 'construct validity'? The answer is that the difference



between significance and validity does make a difference in
actual psyéhological practice; and that construct validity
should be eliminated from our terminology since it causes con-
fusion by including both validity and significance under the
same heading. But we must wait until the end of Section III

before the reasons for this conclusion are complete,

B. Theoretical Language. It might seem that a theoreti-
cal language wculd solve the problems of construct validity.
A theoreticalylanguage states terms and defines the relation-
ships between theﬁ. In formulating empirical concepts our
alm is to approximate the meaning of the concept of the theo-
retical language. The advocate of construct validity could
claim that in this case we have a clear idea of what our con-
cept should be.. Here is an instance of defining a concept
where it is meaningful to ask whether it is valid,

But such an assertion does not hold up under closer ex-
amination. It is clear that the first corfespondance rule is
applied to a theoretical term as a matter of convention. There
is no empirical meaning yet assigned to the theoretical lang-
uage and so it is impossible to speak of either validity or:
significance since both of these are empirical relationships.

The ad&ocate of a theoretical 1aﬁguage might agree to
this and yet insist that the assigning of further correspond-
ance rules to other theoretical ternms is an empirical matter,
~and in fact is a case of valldity. Thus our theoretical lang-
uage may say that A is lawfully related to XeY¥+Z, If we give
A empirical meaning by defining it in terms of Ae (empirical

A), then we must define Xe such that Aé is lawfully related



66

to Xg. if it 1s not, then this shows that X, is . an invalid
operationalization of X.

This argument does not hold, however. We must remember
that valldity is possible only when a concept is clearly de-
fined in terms of observables. This is obviously not the
case with X, which is only defined in terms of its relation-
ships in the theoretical language. Thus the aSsigning of a
correspondanqé rule in thils case is a matter of significance
and not of vaiidity. We seek to define our terms so that they .
enter the significant relationships which are hypothesized
by the theorgticai language.

Again the advocate of a theoretical language might ob-
_ject. The above conclusion, that the assigning of correspond-
ance rules is a matter of significance,'rests on the assump-
tion that the theoretical language serves only as a set of
unverified hypotheses. But in some cases these hypothetical
relationships may have been partially verified empirically.

Let us imagine in our above example that X, Y, and Z all have
characteristics o and p‘such that we call them instances of

W (which is a general term defined as o and p). Thus A is
lawfully related to W. If, further, we find that ¥, and zei :
are lawfully related to Ae’ then we can say that we have
given empirical welght to W and thus to X and that the cor-

' respondance of Xe to X is now a matter of validity.

But this argument derives its force by ignoring the role
of o and p. If the relationship of Xe tb X is one of validity |
due to the empirical meaning we have assigned to X, then just |

what 1is this empirical meaning? If the empirical meaning is
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that X is related to A, then this is the same as the previous
case, which we decided was significance. The only othgr em-
pirical meaning must come from o and p. If we have given them
an empirical definition through a correspondance rule, then
we have the general term we defined as O0g and Pge In this
case we must choose Xg 80 that it has characteristics 0g and
Pge But this is not a matter of either valldity or signifi-
cance, but of finding an instance of an exlisting definition.
If X, is not lawfully related to Ae this is a matter of sig-
nificance, meaning that we must either redefine 0o and Pgs W,
or A, or else reject the theoretical language. This position
is the same as that taken in Section II Part 1 G with regard

to general concepts,

C. Conoclusions. The above analysis has shown that neither
reduction sentences nor a theoretical language give the ad—.
vocates of constrict validity a way to avoid the criticisms |
of Section I, Part 3. We are concerned with validity when
weé are constructing an alternate test for a concept already
defined in terms of observables. We aim at complete correla-
tion between the two. " Significance is ﬁhe concern with the
lawful relation of one concept to.another. There is no def-
inite set of concepts with which any particular concept
should be significant, Also,‘the relationship Wili often be

in terms of correlations well below unity.
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PART 2: INTERVENING VARIABLES#*

Although Part 1 above covers the differences between
validity and significance, a special problem arises.when we
deal with internal processes of an organism. This is the
problem of defining these internal proéesses in terms of ob-
servables. If we cannot do this, then we cannot raise the
question of whether our tests of these concepts are valid.
This leaves us with a dilemma. Either we say that these in-
ternal processes are the observables in terms of which they
are defined, which leads to a contradiction in terms (how
can an internal process be a directly observable procéss?);
or we say that we can know these processes through their f
effects, which is what Cronbach and Meehl said and which leads
to a blurring of the validity-significance distinction.

This problem is of speclal concern to behaviorist pPsSy-
chologists. Fér those outside this tradition (and even for
some within it) there are two wéys to define internal pro-
cesses In terms of observables.

The first is to use pPhysiological concepts. The logic
of this approach is 1ntereéting 8ince it allows us to define
brocesses, which we often cannot observe, in tefms of an ob-
servation 1anguagé. Let us use the obvious example of hunger,

defined as contractions of the stomach. Contractions of the

*In this paper 'intervening variable' is the generic term
referring to all internal brocesses of an organism., But when
referring to MacCorquodale and Meehl's (1948) distinction be-~
tween 'intervening variables! and 'hypothetical constructs?',
we shall follow Meissner (1960) and call the former 'IV' and
the latter 'HC'.
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stomach is obviously a concept which is stated in terms of ob-
servables. The problem arises because we.cannot observe the
actual contraétions themselves. The solution is to place a
balloon in the stomach with a tube leading out and fill the
balloon with a body~-temperature liquid. The fluctuations of
the liquid are taken to indicate the contractions of the
stomach,

Here it is meaningful to ask if our measure 1s valid,
since our original concept is clearly defined in the language
of observables., But we cannot perform validity using the
usual correlational techniques. Therefore we must infer the
cause of the fluctuations of the liquid using laws which have
been independently established. Thus we know the empirical
laws that when the volume of a container grows smaller it will
expell any fluid in it, temperature and pressure remaining
constant. From this we infer that the liquid expelled was
the result of stomach contractions. This is not a sound
inferrence logically, but.it is typiecal orf scientific reason-
ing. As long as we can show that "other things were equal"
(gg, 1t was not an excess flow of gastric Juice which caused
the volume of the baloon to decrease) this 1s an acceptable
method,

Thus we maintain the difference between significance and
validity., It is bossible for our measure of hunger, defined
as stomach contractions, to be completely valid and yet for the
stomach contractions themselves to have no relatioﬁship to
"eéting activity", 1In this case we would have a valid measure

of a concept which has no significance (at least wlth regard
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to our hypotheses).

But some may object that this contradicts the conclusion
reached in the section on theoretical concepts., Therg it
was decided that whether or not the empirical concept Xe is
an adequate operationalization of X is a matter of significance
in spite of the fact that we assumed that X enters a lawful
relationship with A. Is not X's lawful relat;onship to Ae
the same as the lawful relationship between the stomach con-
tractions and;the liquid coming out of the tube? In the case
of both X and étomach contractions we are dealing with some-
thing which 1s not observable.

But on closer examination, the analogy does not hol@.

In the case of X we have a concept defined only in relation
to other concepts of a theoretical language; Xy is meant to
give empirical meaning to it. In the case of stomach con-
tractions we have something which is defined in the language
of observables but which cannot for technical reasons be ob-
served; the liquid coming out of the tube is not meant to be
an operational definition of stomach contractions, but rather
aﬁ emplrical correlate of them.

Second, the empirical laws do not serve a parallel pur-
pose. We sald that Xe should be related to Ae because Xe is
an instance of we which is lawfully related to Ae. Here our
empirical law connects Xe to Ae rather than Xe to X. But in
the case of stomach contractions we have a law relating the
ligquid in the tube to the contractions themselves; This is
not relating the liquid in the tube to some other observable

(as in Xg to Ae) but relating it to our unobservable stomach
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contractions (as in X, to X).

Thus we can use independently validated laws to ascertain
the validity of an observable pPhenomenon as a measure of an
unobservable one. »This means that when we are dealfng with
physiolog;cal processes within the organism we can ask mean-
ingfully whether our measure of them is valid, but that when
we are dealing with an operational definition of a theoretical
concept, we c@pnoﬁ..

The otheriway to define internal processeé in terms of
observables 1s‘by making reference to mental data. In.this
case a person's introspective report of his internal states
is taken as a basic or undefined term in our language. We
know it by acquaintance rather than definition. Such an ape=
proach means that we validate s test of a concept against a
person's observations of the concept within himself. But since
this approach raises many thorny issues of its own, we shall
not discuss it until the next section.

Many psychologists refuse to use elther of these two
approaches. They may feel that physiological data is suffic-
- 1ent to deal with something like hunger in terms of stomach
'contractions or anxiety in terms of hippuric acid, but that
Physiology is not yet far enough advanced to deal with many
important psychological processes. On the other hand, if they
are in the behaviorist tradition, they will surely reject the
use of mental data, |

The rejection of these two approaches is of no concern
‘to"psychologists who see no need for dealing with processes

within the organism, Thus, Skinner defines such oonéepts as
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'drive' purely in observable terms. This 1s an aspect of
overt beha#ior and nothing more., In many cases this might

be satisfactory. A good case could be made for treating such
concepts as 1htelligence or anxiety in this ways they are
dispositions and should be defined explicitly in the same

way that we define dispositions like magnetism.

The drawback of this approach is two-fold. First, con-
cepts defined in terms of responses of the organism cannot be
used to explain these responses. This point ﬁas made by
Bechtoldt in discussing response inferred constructs.(see p.
10 above), The second, related point 1s that often there is
reason to believe that something happens in the-organism be-
tween stimulus and response and we want to get at thése proc=-
esses directly and examine their variations.

For example, we may want'to use the concept 'drive'. We
may decide to give meaning to this concept by means of two-
overt physiological measurements: GSR and pulse rate. But
this raises problems: 1is this a definition or a test Qf
drive? Let us say that this is a définition of drive. This
means that drive is these observables,

What, 1t may be asked, is the difference between this
and the non-intervening-variable approach? It is differént
in Intent, in that we see it as an Intervening variable:
something between the stimulus and the response. In this
way 1t may be used to explain the response, unlike response
inferred constructé. But such an approach runs into the
problem of causality. It is hard to see how something like
high GSR can lead to something else like "higher levels of
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performance in aversive forms of conditioning" (§pence, 1958).
Another way of looking at this is that such a definition of
drive is in terms of its peripheral rather than its central 
aspects,

If we accept this criticism, then we must say that drive

is reflected in GSR and pulse rate. This approach is not.

uncommon. Even Tolman seemed to feel that 'demand' was a
functlion of food deprivation; the food deprivation is thus
an indication of demand. This is true even if we attempt to
make demand an IV by saying that it has no physiological
referent and that we know nothing_about demand other than
what we state in the definition. Also Malmo, who advocates
physiologioal measures of drive, speaks of these as concomi-
tants of drive rather than the drive itself (1958, p. 234).#% |

Such an approach runs into new difficulties. If drive
is something which is reflectediin GSR and pulse rate, or
which 1s measured by them, then how do we know this is a valid
measure? The answer 1s that we do not, since it is not de-
fined in terms of observables (other than our measure of it).
This ocan of course be avoided by golng back to saying that
drive is GSR plus pulse raete, but then we are back with the
problems we wanted to avoid. |

But there is still one ﬁay in which empirical meaning

could be assigned to an unobservable concept like drive., We

#This view may seem to be an adoption of Feigl's sugges-
tilons about existential reference. 1In a way it is, in that it
avolids the radical empiricism of saying that drive is GSR.

But Feigl would insist on existential reference even in the
case of dispositions like magnetlism, while this approach
would not necessarily do.so.



can say that we know when drive is present by observing the
variations in dependent variables. These fariations are as-
sumed to be function$ of our unobservable construct. But this
"assigning of meaning" can not be a definition of drive orx

we are back with the first position of response defined con-
structs which have no explanatory power, Thus, the empirical
knowledge that is given to drive is 1its significance. More-
over, the temptation becomes very strong to validate our
measure of drive against the concepts which make up the slig-
'nificance of drive. In doing so, we are of course performing
construct validity. _

The Logical Empiricists are faced here with a type of
concept which they want to use and whiéh they cannot define in
terms of observables. They can avoid this problem only by
dropping the use of intervening variables or by so defining
them that they sacrifice much of their theoretical signifi-
cance., But if they refuse to do this, they are faced by the
problems of construct validity. It will now be argued that
the advantages of such undefiﬁed, unobservable concepts are
outweighed by their disadvantages.

First, the claim that such concepts are undefined is
not insignificant. What is something like drive if we cénnot
know anything about it other than its significance? To deal
with such a concept is certainlj contrary to the intent of
Empiricist philosophy, both Logical and Liberal. Feigl's
realism was a semantic realism and nothing more. Pap's use’
of reduction sentences which ignored the énaiytio-synthqtio

distinotion was sucoceéssful only where there was a very high
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correlation between them. Carnap's theoretical lénguage was
not intended as an explanatory system apart from the empirical
meaning assigned to 1it. |

It might then be claimed that drive is a theoretical con-
cept similar to those found in Bergmann's axiomatic-model type
theories, But surely psychology is not so advanced as to make
use of the abstract calcull which such an épproach seems to
require. Furthermore, in such an approach 1tr1s seldom that
we attempt tocmeasure the varliations of the ﬁieoretical en-
tities directl&. .We do not try to measure the speed of one
molecule in a gas‘directly; rather we infer the effects of such
an entity, given certain unobservable properties. But in the
case of drive we attempt to measure its variations directly.
And here we run into the great questionvof what 1t is that |
we are measuring. Such measures were attempted in physics
only long after the theory had shown its great usefulness,
In psychology we seem to reverse the processsy 1f only we
could perform the measure, then surely it would be useful.

Turning to less théoretical considerations, it will be
noted that there is no effective difference between GSR and
pulse rate as a definition of drive and GSR and pulse rate :
as a test of drive., In both céses we ‘have fhe same concépt.
In both cases when we attempt to improve the concept, we aim
at higher correlations with its hypothesized cohsequents
(such as higher levels of performance in aversive forms of
‘conditioning). In the former case it is ocalled signifiocance,
in the latter, validity plus significance'(of construct validity).

But there is no difference between these two operations. .
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Parsimony would therefore require the dropping of the term
-validity.

The only appeal left is that of the heuristic properties
of concepts like drive, They bring together and give meaning
to a large number of observables which are phenomenally quite
diverse. But this can be accomplished by explicit defini-
tlons which are general. These can single out certain prop-
erties of 6bsérvables and thus bring together many phenomena
which are otherwise quite different. Such an approach is
preferrable to the positing of some unobser#able concept with
no explicit definition. As we noted in Section II Part 1 G
on’general'concepts, it is better to approachlthese explicit-~
iy'so that we know what is to be included and what not, rather
than tying many entitiés together under the guise of reduction
sentences merely because they'correlate.

The;efore it is concluded that in dealing with interven-
ing variables, these should be explicitly defined in terms_of
observables, rathér than implying that the definition is a
test or measure of some internal process. This means tha%
not only do we eliminate the use of HCs but.aiso maﬁy of the
- IVs like Tolman's demand. If this leaves us in the position
of trying to explain one set of responses in terms of another
set, this 1s all the more reason to turn to mental and 1nﬁern—
al physiological data. - Feigl's (1955) criticism of the "psy;
chology of the empty organism" should lead not to unobservable
and undefined theoretical concepts like drive but to the use

“of ‘mental and physiological concepts,*

#Some have interpreted HCs as the call for a physiological

\.
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PART 33 VERBAL BEHAVIOR

It 1s clear by now that this paper advocates the def-

inition of psychological concepts in terms of observables.

But what if one of the defining characteristics of a trailt

1s the answer to a question? Is verbal behévior to be regard-
ed as the same as other behavior?

Some think it is. "The behavior scientist ... accepts
verbal response as Jjust one more form of behavior and he
proposes to use thlis type of data in exactly the same manner
as he does other types of behavior variables. Thus he attempts
to discover laws relating verbal responses to environmental
events of the past or present, and he seeks to‘find what re-
lations they have to other types of response variables" (Spence,
1948, p. 574). For convenience we shall call this the behav-
loral approach to language.

The other position is that language makes reference to
something, that it is symbolic. Feigl (1958, pp. 417-18)
points out that discourses involving aboutness (ig, inteﬁtion—
al or referential terms) cannot be reduced to the lénguage of
behavioral or neurophysiological description. The relation
of designation is not an empirical one, but a construct of
semantiocal discoufse. This ls the referential approach tc
language, | | |

Let us look at an example to see what the difference

psychology. But physiological data was only part of the sur-
plus meaning of a behaviorally defined concept. What is ad-
vocated here 1s the explicit definition of psychological con-
cepts in terms of internal physiological data.
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between these two views is. Assume that the answer "yes" to
the question "Do you have diarrhea more often than twice a
month?" is part of the behavior which makes up our definition
of anxlety. If we adopt the behavioral approach, then we must
say that the utterance of the word "yes" is part of the behav--
lor making up anxiety; it is not the diarrhea itself. We ac-
cept this.response as part of the definition of anxiety because
it correlates with the other defining properties and because
 its inclusion makes our definition of anxiety more significant.

Put in such simple terms as these, it is hard to imagine
anyone advocating the behavioral approach. But there are
other reasons, besides its apparent foolishness, which rule
agalnst its use. If we adhere to it strictly, then we must
use correlational techniques rather than a dictionary to dis-
cover what a word means (to ask_ﬁhat a word means is already
a more liberal view than the hard-line approach of the pre-
ceding paragraph). This leads to awkwardness., Either we must
perform new correlations for every new verbal stimulus ahd,
response, or we must establish classes of concepts which are
similar. What is this similarity, though? If someone answers
our question with "guess" rather than "yes", are these ef-
fectively the same response since they sound the same?

Another problem lies in the formulation of a generai.
definition of anxiety. It is conceivable that the other as-
pects of anxiety such as high GSR, trembling, tenseness, high
pulse rate could be grouped together under a general concept.
Being physiological, it would seem that diarrhea would fit
in this definition. But it is hard to see how the word “yes"
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could possibly be included.
Along the same lines, the stimuli which lead to the rest

of the defining properties are different from the stimulus
(lg, the question about diarrhea) which leads to the "yes",
Thus 1t must be asked whether the inclusion of "yes" 1is not
fp?done to the detriment of the'systematic import (in thisvcase
functional unity) of our concept.

The above objections should certainly cast some doubt
on the correctness and usefulness of the behavioral approach
to language. The referential approach fares better. Using.
this we would consider the diarrhea as a defining property of
" anXlety rather than the answer "yes", But since it is main-
lyla philosophical viewpoint, the referential approach alone
is not sufficient for empirical purposes, We must show in
any particular case that the answer “yes" is a function of
the referent alone and not of something else. We cannot see
the significance of the answef To a question solely with the
use of a dictionary,

Thus we must try to rule out any confusions as to what
the question makes reference to. We must attempt to elimin-
ate the effects of response set, lying, defense mechanisms,
etc. The attempt to correct for these 1s the attempt to
clarify the lines of causality. We want to make sure thaf
the referent alone is what influences the answer. Thus, in
a way, the referent approach uses verbal behavior as a test
of a trait which has already been defined in terms of observ-
ables.

There is a third way to use verbal behavior which falls
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between the above two approaches. This attempts to use the

answers to questions as signs or tests of traits, but does |
so while ignoring the referent of the questlon. For example,
the answer "false" to the statement "It takes a lot of argu-
ment to convince Some people of the truth" is a sign of hys-
teria in the MMPI. This also rejects the behavioral approach
in that it does not say that this answer to this question is
part of the definition of hysteria. When used in this way,
we shall call the verbal behavior a sign of a concept.,

This is an acceptable approach as long as certain pré-
cautions are taken., First we must have an ‘explicit definition |
of the trait of which this question and answer is a sign.

Thié is not always the case. Sometimes the original oriteria
against which a test is validated are ignored and the test»
itself is taken to be the basic‘definition of the concept,
Often when this is done, no attempt is made to show that the
test is more significant than the original ¢riteria, Even

if 1t were, we would not want to use the test as the defini-

tion due to the problems of the behavioral approach listed

above,
The other way in which the original criteria are ignored

18 when 1t is claimed that the test 1g g measure of some con-

cept which is unobservable ang thus has no explicit defiﬁi-

’ tion. This approach is exactly ﬁhe Same as that of Part 2

above where the unobservable concept 'drive' wag postulated,

We reject such & use of verbal behavior as signs of unobserve-



81

where basic definition was lacking.

But even when we have explicitly.defined criteria.againstl
which to correlate our verbal signs,. this approach must be
used with caution. It is much héfder;to show here that our
sign is mainly a function of the given criterion and not of
some correlate of the criterion. This is much easier to show
in the referential approach than in the sign approach. Also
this approach used by itself is atheoretical in that it does
not try to show why the verbal behavior is a sign of some
~‘trait. In the case of .the referential approach we knoﬁ whyA
this 1is related to the criterion. If the sign approach is to
- be used, we ought to devote a fair amount of effort to dis-
oovering its relationship to its oriterion,#

Finally, the sign approach runs the prisk - that some
people may answer the question ;n terms of its referent rather
than réading their own emotions, or whatever, into it. This
might well be the case with those high in intelligence, com-
pulsiveness, or defensiveness., We must show that a question
and answer are either a sign or a referent for all types 6f
people or else some sort of configural scoring must be used

on the item level in order to take this into account.

Two final points must be made. The above emphasis on
the referent approach makes no assertions about how a lang-
uage 1s formed. It may be that linguistic rules evolve be-

havioristically (_g, the work of G. H. Mead), but this does

”  #Mellenbruch (1962) proposes the use of hypnosis as one
way to do this.
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not mean that verbal behavior fails to make reference to other
things. Felgl can still maintain that the relation of desig-
nation is not an empirical one,

Second, this discussion qf verbal behavior takes no stand
on the use of mental data. It is possible to insist on the
referential nature of language while at the same time 1n$ist-
ing that mental data has no place in a scientific psychology.

The conclusions of this section are: (1) Traits should
.never be defihed in terms of verbal behavior; they must in-
stead be defined in terms of the actual behavior itselr. (2)
Tests may be devised using verbal behavior as'long as it cén
be shown that the verbal behavior is an accurate reflectipn
of the referent, or that it is an accurate sign of the trait.,
Language is a tool to get at the behavior we are interested
in rather than being itself the center of our concern (ex-

cept,‘of course, when studying language).
PART 4: MENTAL DATA

So far in this paper we have assumed a working consensus
exlsted between the Liberal and Logical Empiricists. But in
what follows we shall depart from the views of the Logiéal
Empiricists by advocating the use of mental data, It is hy
belief that such an approach is completely within an Empiricist
philosophy: it is part of our knowledge by acquaintance
(Russell, 1912 p. 49). Not only was Hume & phenomenalist
(Feigl, 1958, p. 371), but Carnap (1956, pp. 70-71), Feigl
(1958, p. 399) end Pap (1951) have all to a greater or lesser
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degree advocated the use of menﬁal data.

There are two problems which any full discussion of men-
tal data should discuss. First, it should be cléarly stated
what is meant by mental data.l This could refer to (a) raw-
feels: hunger, pain, fear, etc; (b) processes such as think-
ing, willing, intention, rationality, etc; (c) constructs which
fall somewhere in between "a" and "b": the self, the uncon-
sclous, memory, etc; (d) the meaning of the situation - the
1nterprétatioﬁ a person glves to his actions and his environ-
ment. Even with such loose catagories as these, it can be
seen that not all mentalists will advocate the use of all cat-
agories. The Liberal Empiricists would surely prefer the use
of the raw-feels over processes and constructs., Some British
philosophers, on the other hand, have evolved a completely
different view of motivation and human causality by concentrat-
ing on processes to the neglect of raw-feels (gg, Peters, 1958;
Anscombe, 1957). |

Second, any thorough discussion of mental data should |
consider the mind-body problem. What do we refer to whenrwe
speak of mental data? 'How is this related to the ﬁhysical
world? As Feigl (1958, p. 372) puts it: "What are the logical
relations of the raw-feel-talk (phenomenal terms, if not phen-
omenal language) to the terms and statements in the language
of behavior (or neurophysiology)?" It is hard to imagine any-
one doing sophisticated work with mental data until he has
made clear just what he is talking about.

Having stressed the importance of these two points, I

must now admit that neither will be covered in what follows.
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Both of these problems are so complex that I could not pos-
slbly do Jjustice to them. Therefore, what follows will be |
limited to a short discussion aimed at showing that as a start
we should accept or reject mental data on pragmatic rather than
on methodological or philosophical grounds.,

Hardly anyone has cléimed that statements about mental
data (at least with regard to raw-feels) are meaningless,
Watson was one of the few who has .done so, and even then dnly
in his more extreme moments. Most behaviorists admit the ex-
istence of the mental, but at the same time rule out its use
in the science of psychology.

Spence (1957) rejects the use of mental data on the
grounds that it does not provide the high degree of intersub-
Jective consistency of observation which is possible with re-
gard to physical data. But there are obviously other oriteria
for a science besides intersubjective reliab;lity. These are
not considered by Spence, however.

The most obvious of these is significance. It is an em-
pirical question as to whether concepts are more significant -
when based on mental rather than physical data, For example,
we could define anxiety in three different ways: by the sub-
Jective report of a berson on how afraid he is; by some phy-
siological characteristic such as the amount of hippuric
acid in the blood; and by behavioral manifestations such as:
tenseness, trembling, intellectual inefficiency, etc. We may
then try out these measures first for their reliability (to
the degree we are sure we want anxiety to be a stable concept;

see pp. 48-51 above) and second forther significance -- the
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degree it relates to other concepts and is able to predict
behavior. We will then use that concept which is most reli-
able and most significant, be it mental, physiological, or
behavioral,

Spence's rejection of mental data on the grounds of one
‘methodological criterion is unfortunate. This is doubly so
because it could be argued that the main reason for intersub-
Jective reliability is that this increases the Ssignificance
of a concept. The emphasis placed on significance here is
really an emphasis on the use of constructs which work well;
and this, of course, is a Pragmatic outlook.

Another argument against the use of mental data is that
it indeed has no significance., Thus Bergmann (1951) tries to
show that anything which can be said'about mental data must
be saild in terms of its physiological correlates, Therefore
all significant relationships in psychology can be stated in
terms of physical data; mental data is useless, other than to
brovide us with hunches which must be verified in terms of
physical data,

This view runs into difficulty because there is one thing
which we can say about & mental state beyond its physiologic-
al correlates. This is the statement: "I feel it" or "There
it is"., These are "pointing stateménts", the basis of all
knowledge by acquaintance, If we were to limit our statements
about mental data to what we can infer from another person's
behavior (disregarding his verbal statements since this brings
up the problem of reference), then indeed we could say nothing

about his mental states other than in terms of physiocal data,
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But such an approach would not be fruitful without being

guided by the mental data we are trying to'get at. And mental
data as "hunches" is not enough. An example will show why.

In defining anxiety we may be faced with two definitions:
anxietyl is the trembling of hands, dilated pupils, and a high
GSR; anxiety2 is frequent'diarrhea, intellectual inefficiency,
and tenseness. If we assume that anxiety is a purely behavior-
al term, then we must choose between these two definitions
on the grounds of significance. If we constructed anxietyl
because we had:a hunch based on mental data, that this comes
close po being "what anxiety really is", still we do not ac-
cept i1t because it seems to approximate our hunch. Instead
we will accept 1t only because ;t is more significant than
anxiety2 (we would probably consider reliability and function-
al unity as well).

On the other hand we may choose to see anxiety as a ment-
al state. In this case anxietyz and anxietyl would be used
as tests which shéuld correlate with our basic notion of
anxiety. Thus we would not accept one over the other on the
grounds of wh;ch 1s most significant; rather we would accept
one over the othér by the degree to which it correlates with
the mental state, as independently observed. Thus if mental
data serves only as a hunch we do not validate our tests against
1t; 1f it serves as the observables to which our concepts re-
fer, then any behavioral test must be validated against it,

Having clarified this, let us turn to the mental data
itself. The stumbling block of the mentalist approach is of

course the independent observation of mental states; The only
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person who can do this is the subject himself. And how do we

know that what subject A calls fear is the same as what B.

cails fear? B was taught to use 'fear' to apply to an intern—

al state (eg, B was on the edge of a cliff, was seen to tremble,

and was presented with‘the word 'fear')., But how do we know

that fear does not apply to these physical circumstances (;g,

the trembling of his hands when placed in dangerous situations)

rather than to thé mental state itself? And if it does refer

to the mental state, how do we know that it is similar to A's?
The answer is that we do not know it is similar to A's, any

more than we know that the green or the‘rectangle which ‘A sees

is similar to the green or the rectangle which B sees when

viewing the same object from the same place. But B does know

that 'fear' is meant to refer to some emotion. And surely B

is able to differentiate between his introspective awareness

of an emotion and his awareness of its external correlates,

at least in the sense that he uses different methods of observa-

tion. Thus if B feels some emotion while being presented the

word 'fear', he will associate that emotion with 'fear'. And

as long as this emotion is intros spectively different from other

emotions, then he has a mental referent for the word 'fear'.
Thus our independent measure of a mental state is the

subject's 1ntrdspection, the results of which are conveyed to

us verball&. The problems of validity connected with this

are very great. Not only must we ascertain the validity of

the introspection, but we must also be sure that the verbal

- report is accurate. It is permissable to treat the verbal

report as a sign of the mental state so long as we can valid-
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ate this against a referential verbal feport of the introspec=-
tion. )

But how can we validate a person's introspection of his
own mental states when it is just this introspection which is
to serve as our independent measure of the mental state?

- This seems very similar to the unobservable drive of Part 2
above which we decided to reject because of its inadequacies.
But in spite of similarities, it is still possible to validate
1ntrospective'observations of mental states., This is done by
acoumulating knowledge about the factors which lead to inac-
curate observation., This includes defense mechanisms, lying,
etc. We also ihvestigate ways in which we can recognize the
operation of these factors: we attempt to establish rapport,\
we note pauses in the conversation, etc., These are of course.
the_methods which psychiatrists and clinical psychologists
have developéd; many of these are still in the stage of an
art rather than a science.

Our knowledge of these factors is built up by our own in-
trospection and by seeing whether a subject will modify his_
introspective reports in the face of suggestions that biage
ing factors are at work., Pap (1951) has shown that the in-
dudtive method by which we make inferrences from our own mental
states to those of others can be performed within the accept~
ed cannons of proper scientific method. The validation of
introspection is difficult and the results often tenuous,
Spence's objections about low intersubjective relliability are
not to be lightly dismissed.

The conclusions of this section are as follows: (a) It
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seems that the arguments against the use of mental data are
philosophical or methodological. Not only can these arguments
be questioned on their own grounds, but they ignore the vital
criteria of significance (in its pragmatic sense). (b) The

use of mental data 1s not outside the Empiricist tradition.
Althoughvvery difficult, it is possible to validate our measures
of 1t. (c¢) In any full examination of mental date both the
mind-body problem and types of mental data should be consider-
ed, :

- One final comment is in order. It is my guess that con-
struct validity was acceptable to many people because it allow-
ed the implicit use of mental data. This comes through the
fallure of construct validity to demand the definition of con-
cepts in terms of observables, the vagueness of surplus mean-
ing associated with this approach, and the imprecise nature
of the nomological network., A good deal of this vagueness
is surely the fault of the user., Nevertheless, construct va%-
idity probably appeals to the clinically oriented who seek a
methodology which allows them to use mental data without the
appearance that they are actually doing so.

Such a result was surely not the intention of Cronbach
and Meehl. Therefore the explicit use of mental data advocate
ed here is certainly preferrable to any 1mp;1cit use allowed
- by a loose interpretation of the proceedures of construct

validity.
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PART 5:¢ THE METHODS OF CONSTRUCT VALIDITY

The theoretical parts of this paper are completed. ‘It
only remains to be shown that these do make a difference in
the actual performance of test validation. In what follows,
we shall review the methods of construct validity listed in

Section I Part 2, showing_what revisions, 1if any,are necessary,

A. Intertest Validity. It will be remembered that this
operation was divided into two catagories. In the first
wés included the correlation of tests all measuring the same
trait. This was exemplified in the multimethod-multitrait
matrix of Campbell and Fiske. 1In the second was included
the correlation of a test with constructs which are hypothe-"
sized to be related to the construct which our test is sup- 
posed to measure.

Looking at Campbell and Fiske's method. in the light of
the conclusions of this paper, there are several reasons for
rejecting it. The first is that it fails to give a clear
definition of the construct. We are given several different
tests of a construct, which correlate at well below unity,
with the implication that all of these together are meaSures
of (but do not define) the construct, Butvthis is either
the reduction'sentence approach (which we rejected unless its
elements correlate at close to unity) or the approach in which .
an undefined construct is known only through its significance
(see pp. 74-76 for the reasons this was rejected).,

The only way to avoid this difficulty is to say that all
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the tests together make up an explicit definition of the con-
struct. Campbell and Fiske imply something like this when -
they say that their approach is one of multi-operationalism.
But 1if they carry out the implications of this, then all of
the tests would have to be used together whenever we wish to
test for the construct. Also, if this is multi-operationalism,
~ then there is no question as to whether any one of the tests

ls vallid, since they all are part of the definition.

Finally, Campbell and Fiske fail to mention the import-
ance of significance in deciding whethér or not to include a
test as part of their multi-operational definition., The fact
of correlation is not enough. It must be shown that by add-
ing another element to our construct, we have increased its
significance in relation to other constructs.

| For these reasons we reject Campbell and Fiske's methods‘
as they stated them. But with modifications, they can still
belused. The attempt to use different methods to define the
same trait can be seen as the attempt to rule out irrelevant
factors which may lower the significance of a construct., As
such it is part of intratest validity and will be discussed
below.

Let us now turn to the second type of intertest valid-
ity. Here we validate our test not against the construct
which it is supposed to measure, but against other constructs
which are related to 1t’by the nomological network. But this
is necessary only where we are unable to define the'construct
in terms of observabies. This, of course, is the type of con-

struct we rejected in Part 2 above. Therefore this approach
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to valldity is also ruled out.

But the method itself is not rejected. The relationship
of a construct to others is, of course, what makes up the
slgnificance of the construct. It is a vital element in the -
search for more useful constructs. By realizing that the
relationship between constructs is one\of significance, we
- are no longer forced to say that the test and the theory ére
validated simultaneously. There is no question about whether
the observables which define a construct are valid. Any sub-
stitute test of this construct is validated against the ob-
servables and not against the significant relationships. into
which the construct enters.

On page 64 we asked why we cannot use the word 'signif-
lcance' and the word *construct validity! interchangeably., |
The answer can now be given:

a) As a practical matter, to speak of construct validity
éllows the mistake of confusing validity and significance.
This in turn is a necessary distinction because:

1) In the case of validity we know what our criterion is
and we seek a correlation of unity. In the case of
slgnificance we have only hunches as to where the re-
lationships should be and the correlations are expect-
ed to be much less than unity.

11) This leads to a difference in research strategy., If .

we seek a valid test for an already defined construct,

struety then we do so for purposes of economy. If we

fall to find a valid test this is of little concern



93

scientifically, since we can still use our original
definition. But a fallure to find significance will
lead us to reject our construct and search for new
ones,

b) Construct validity condones the failure to define con-
structs, while an emphasis on significance does not.

1) The use of reduction sentences which do not correlate
highly is ruied out by the demand for explicit def-
initions but not by construct validity.

i11) The failure to specify the nafure of the nomological
net means that construct validity leaves itself open
to much confusion. We have seen that neither a theo-
. retical language, surplus meaning, nor existential
reference provide the basis for validation. This 1sb
not made clear in the terminology of construct valid-
ity. Moreover, an unspecified nomological network
may in effect be the implicit use of mental data.,.
111) The demand for explicit definition of concepts led to
the rejection of intervening variables which were known
only through their significance but which were unde-
fined in terms of observables.

iv) The two requirements of explicit definitions and SysS-
tematic ordering of items lead to the rejection of
verbal behavior as a basic definition of a trait,
But in the construct valldity approach, it is by no

‘means clear that this is the case. Often verbal be-

havior is used without specifying what it refers to .

or what it is a sign of.
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¢) Construct validity failed to differentiate between cases
where a test for an intervening variable was to be judged
by its significance and cases where it was to be Jjudged
by its validity. DBehavioral concepts like drive fall in
the former catagory while tests of mental and physiological
concepts fall in the latter. Thus in no cases are a test

and a theory validated simultaneously.

B. Intratest Validity. This is the concern with the
relationship of the various elements of a tréit to each other,
As outlined by Peak, Loevinger, and Jessor and Hammond, this
refers to the relationship between items on a verb%l test.,
It will be seen that such a view of intratest validity is too
narrow.,

Our first concern is whether we are dealing with a‘deﬁu
initlon of a construct or with a test of a construct which

vis defined in terms of some other set of observables. All
three of the above articles are vague on this point. They
imply that the tests are measures of some construct, but_they
also assume that this construct is not explicitly defined.
- In the case of Loevinger I have the feeling she had some sort
of implicit mentalism in mind, while Jessor and Hammond seem-
ed partial to undefined behavioral constructs.

In order to fit intratest validity into our scheme, let
us imagine that our test is a definition of the construct.
In the first place, this rules out all of the'examples used
in the three articles since they all make use of verbal items

(see Part 3 above). Instead we must list a set of non-verbal
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behavior patterns which we feel make up a construct. In doing

this we will probably not be looking for phenomenal similar- .
itles but for some other factor which seems to tie the behavior

patterns together. This is what Peak called the search for

functional unity.
At the most basic level this means no more than that

the behavior patterns occur together. In this case items will

be included in the definition to the degree they correlate
with each other. But the number of items we include in a
definition shoﬁld be limited. Parsimony requires that we use
very few defining traits and add others only if they increase
the significance of the construct. All other correlates of
the trait should be included a8 part of this significance,

One of the reasons for including many items on the test
was that a person was assumed to manifest more of the trait
when he manifested more of the items. But this must be shown
to be a significant assumption. This is done by cbmparing
it to other methods of measuring the degree of the tralt preseﬁt
such as Guttman's rational ordering of items or Likert's method
of noting the degree to which an item is bresent, That method
is adopted whicn leads to the most significant relationships

between our- construct ang others,

Usually we assumd that many diverse phenomena cohere because
of their caussal relationships - in spite of fheir diversity

— 9
they are ai1l the result of one type of cause or they lead to

particular types or effects, Thig eéans that we must rule
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out "irrelevant causes" of items (see pp. 34-36), Only in
this way can we be sure that the behavior patterns make up
the construct we desire rather than being the result of "ac-
cidental" oonditions. |

One way to do this 1is to use many items selected by
ltem analysis. The assumption is that any one "irrelevant
factor" will effect only a few of the items.

But this 1s not an adequate approach to functional unity.
First, the number of items does not guarantee that irrelevant
causes are removed (gg, response set can effect an indefinite
number of items)., Second, this ignores parsimony and system-
atio lmport (in the sense of central rather than peripheral |
1tems).' Third, item analysis by itself does not rule out a
high correlation between constructs A and B due to an overlap
in the items which make up both traits. For these reasons it
- would seem best to use other methods than mere item analysis.,
This accords with the conclusions of‘Peak and Loevinger,

There 1is much more to be said on how items should‘be in-
terrelated. But this is not primarily a paper on methods.,
Our interest is in showing that the methods of intratest val-
idity are necessary operations for concept formation but that
they are not related to the validity of a test. Their pur-
prose 1is to 1ead psychologists to form more significant con-
cepts rather than to aid in designing tests of cohcepts which
have already been explicitly defined. It is hoped that the
emphasis here on explicit definition, significance, system-
atic import, cauéality, and parsimony will make these methodsl

more palltable to Logical Empiricists than appeals to realism, .
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undefined genotypes, or response inferred constructs. It is
in this new terminology that such methods as configural scor-
ing and faetof analysis must be considered. |

it should now be clear that Campbell and Fiske's emphasis'
on diverse measures of the same trait is one aspect of a re-

vised use of the methods of intratest validity.

C. The above discussion centered on the behavior pat-
terns which define a construct. If we want to build a test
for such a construct, then we accept it not on the grounds
of significance and systematic ordering of items but simply
on the grounds of validity and economy. From the test we
should ideally be able to say anything about the construct
which we can say from the‘defining characteristics themselves.,

But 1t is hard to imagine that such tests would be fre-
quently used. The bulk of "mental tests" were proposed as
measures of constructs which were not defined in terms of ob-
servables. By ruling out implicit mentalism and undefined
behavioral constructs we have removed the major need for
these tests,

Although the above discussion of methods ruled out much
of the construcﬁ validity approach, it also places limits on
what is acceptable in terms of operational definitions.

As an example of the type of operational definition which
has been ruled out, let us look at the much criticized Taylor
Manifest Anxiety Scale. In a later article an the A-Scale,
Taylor says that “"'manifest anxiety' has been defined operg=-

tionally only in terms of test scores® (1956, p. 304). Such
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an operational definition is acceptable only if:

a) it has been shown that this new construct is more signif-.
lcant than former definitions of anxiety (or definitions
of drive, if this is what Taylor inftended);

b) 1t has been shown that irrelevant causes have been ruled
out;

¢) the items of this construct have been shown not to ovgrlap
with the items of related constructs;

d) the use of verbal behavior has been eliminated;

e) an effort has been made to achieve parsimony;

f) 1t has been shown that the use of many items is a better
waj to measure the degree of presencé of the trait than
Guttman's or Likert's approach,

Of course it is impossible to demonstrate all of this

in the initial article. But when we look at the literature

on the A-Scale it seems that many of these requirements are

still unfulfilled. None of the Logical Empiricists including

Bechtoldt and Ebel devote much time to the elimination of

such abuses of operationalism., If Taylor fails to meet many

of these criteria, she is not alone in her faults.

D. One final point must be made., This concerns Jessor
and Hammond's suggestion that the theory of properties of
the construct should detérmine the nature of the test. But
what does 1t mean to derive the ltems of a test from the
theory about the construct? We saw in Section II Part 2 that
a_theoretical language can do no more than serve as a hunch

which guides us. The assigning of correspondence rules to g
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theoretical languagé is not an empirical matter,

But Jessor and Hammond do not seem to have hunches in
mind. The core of their article deals with the Taylor Mani-
 fest Anxiety Scale as a measure of Hull's concept of drive,
The implication is that the items of this test should be de~
rived from the nomological net 9urrounding this concept.

But since this is one of the undefined intervening variables,
there is no way to derive ltems from the construct itself,

The only other thing to do is to relate the items of the

test to other.constructs hypothesized to be related to 1f.

But this requirement fits nicely into what we have already
said about intmatest validity - this is the search for system-
atic ordering of items and significance rather than the search
for validity.

There are two other ways in which elements of a test may
be derived from theory. One is when the construct is stated
in general terms, In this case we may try to find elements
of behavior which are instances of the general term. The
only drawback to this in constructing a test is that all in-
stances of a general term need not manifest themselves in the
same individual at the same time. The problem of the degree
to which the trait is present must still be investigated em—_
Pirically, as we noted above,

The other type of derivation occurs when we use laws to
relate unobservable physiological or mental data to their be-
havioral manifestations., This is not solely a matter of log~
ical deduction as Jessor and Hammond imply (p. 163). 1Instead

we assume that laws which have been independently validated
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- Wwill hold in cases where we can observe only one of the vari-
ables of the relationship. This is the case whether we are
inferring stomach contractions from the fluctuations of fluid
in a tube or inferring the operation of defense mechanisms
from a long pause in the subject's conversation,

Thus the derivation of items from theory may be one of
two operations. In the case of mental and physiological datsa
this derivation is done via an empirical law, Whether it
leads to g correct inference is g matter of validity. But
in other cases the derivation is no more than the search for
Ssignificance and systematic ordering of items which has ale

ready been outlined,

PART 6; CONCLUSIONS

terminology of construct validity and use instead the terms
validity ang significance. The reasons for this were listed
on pp. 92-94, |
The use of the terms validity ang significance is based
upon the difference which Logical Empiricists make between
meaning and significance. In Section II it was shown that

this terminology can be used if we are careful to avold short-

The working solution of Section II leads to other import-
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ant conclusions., It shows that surplus meaning, existential

reference, and a theoretical language provide no basis for
the performance of construct validity. The consensus also
allowed some conclusions about the type of psychological con-
struct which 1s acceptable. Undefined intervening variables
like drive are ruled out, while indiréctly testable concepts
-in terms of mental or physiological datg are accepted,

The adoption of these suggestions led to a revision of
most of the methods of construct vélidity (Part 5). Both in-
tertest and intratest validity were shown to be a demand for
significant concepts with a systematic ordering of items.
Since the multitrait-multimethod matrix of Campbell and Fiske
fails to give an explicit definition of a concept, it is'not
to be used as a method or intergét validity but as a metho@
for the systematic ordering of the elements of & concept,

Furthermore, the use of verbal‘béhavior as the explicit
definition of & psychological construct was ruled out (gg,
Taylor's operational definition of manifest anxiety in terms
of the A . scale), Since verbal behavior is to be used in a
test only if we have an explicit definition of the construct
tp be measured, the validity of such tests as the MMPI must
be questioned. Finally, Jessor and Hammond's demand for the -
theoretical derivation of the items of a test was shown to be
an empirically meaningful method only where explicit defini-
tions of the construct were available.

Therefore, it can be seen that our "working solution" of
certain philosophical problems leads directly to the revision

of several well-known techniques of vélidity. This in turn
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should lead us to question anew the validity and significance
of current‘psychological tests. Under the guise of construct
validity such tests as the MMPI could avoid the question of

‘ validity as we have defined it., Conversely, an oversimplified
type of operational definition allows suéh tests as Taylor's

A scale to avoid questions of significance and'systematic
ordering of items.

Belng neither a psychologist nor a philosopher, I shudder
to think of tge holes a sophisticated reader will be able to
find in my arguments, If my rather shaky rejection of unde-
fined intervening variables is not accepted, then the whole
question of how to measure them arlses, with some sort of
construet validity as the only solution.

With such a dour thought as this in mind, it seems that
this papef still could make one contribution, It has hope- .
fully been shown that any solution fo the problem of validity
in psychology_rests on a solution of the more basic problems
of psychology. Most important of these are the problems of
concept définition, causality, and the use of mental data,

Any solution arises out of a combination of the substantive

requirements of pPsychology and the methodological and logical .

requlirements of philosophy.
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