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The discussion of psychological issues is complicated by a number of
subtle (and not-so-subtle) fallacies of which students need to be aware.
Many of these are difficult to classify, for they are not necessarily logi-
cal errors in the narrow sense defined in Chapters 1 and 2. They are
more general inadequacies which involve inconsistencies, over-simplifi-
cations and conceptual confusions of various kinds. As such, each of
the five considered in this chapter involves some abuse or omission of
the canons of good argument. Specifically, they concern:

• the use of illegitimate appeals to ‘win’ arguments; 
• the tendency to force opposing explanations into over-simplifying,

mutually exclusive categories;
• the confusion of ‘relative’ with absolute terms in psychological

discourse;
• arguments in which there is insufficient detail to relate precisely

the proposed explanation to what it is meant to explain; and,
finally,

• the failure to distinguish between matters of fact and matters of
evaluation.

ILLEGITIMATE APPEALS AND ASSERTIONS
In Chapter 2 we highlighted the importance of argument and its supe-
riority to unsupported assertion. We saw that arguments do not mere-
ly state their conclusions; they also give reasons in support of them.
They show ways in which their respective conclusions can be evaluat-
ed. We noted that in many arguments (even extended ones), some of
the supporting statements are not made explicit, but are left unstated.
However, if the argument is to be useful, its premisses should initially
be less controversial than the conclusion. (If this is not so, the argu-
ment, in a sense, does not progress — its premisses will be disputed,
regardless of the conclusion they are advanced to support.) 

We also distinguished two main types of relatively uncontroversial
statements — the class of analytic statements and the class of obser-
vation statements. We saw how useful these statements could be in
refuting scientific theories by means of the argument form modus tollens.
Indeed, modus tollens is an argument form which often involves an ana-
lytic statement (‘If p then q’) and an observation statement (‘Not q’)
which together imply the falsity of an (otherwise more controversial)
statement (represented here as p). In these cases, an appeal to observa-
tional and analytic truths is made to evaluate a theoretical statement.

In contrast to this paradigm, there are two commonly used, but 
less legitimate, appeals that are assumed to justify the acceptance of a
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particular statement. These are perhaps best described as ways of per-
suading rather than of showing others that a statement should be
judged true. One of them is a type of argument; the other is not real-
ly an argument at all. Both involve some kind of appeal to authority,
but make the appeal in different ways. We shall call the first ‘argu-
ment from authority’, and the second ‘appeals to fact’ and examine
them in turn.

ARGUMENT FROM AUTHORITY

If you seek to support your viewpoint simply by invoking the prestige
or authority of some well-known expert, you may be arguing or seek-
ing to persuade without regard for the merits of the evidence. To put
this more formally, to argue from authority is to propose the state-
ment that a particular ‘expert’ holds a certain view, as sufficient or sig-
nificant support for that view. It may even be supposed that an
argument is better insofar as more experts can be cited who agree with
the conclusion. Sometimes, the argument includes premisses that pur-
port to justify the expert’s claim to relevant expertise. This type of
argument is apparent in the following rather blatant examples:

1 The general consensus among the experts who have studied this
question as objectively and scientifically as possible is that there is
no proof of innate racial differences in intellectual ability. (This is
a close paraphrase of a statement in Klineberg 1964; each of the
italicised words appeared in the original.)

On the other hand, prior to arguing that there is considerable evidence
to support the proposition that such innate racial differences do exist,
Eysenck (1971, p 15) stated:

2 ‘I would be prepared to assert that experts (real experts that is)
would agree with at least 90% of what I am going to say …’ 

It is tempting to try to settle which of the authors is correct by try-
ing to ascertain which is more ‘expert’. But this really has nothing to
do with the value of the arguments which each advances or the truth
of the conclusions they reach. As Eysenck himself has commented,
‘experts’ abound in psychology whenever public interest in contro-
versial issues is high. But arguments are not valid, nor statements
true, because they are presented by experts (whether ‘real’ or not). It
is the arguments and statements themselves, not their proponents,
that must be evaluated; appeals to expertise or status are often mere-
ly ‘window dressing’ — rhetorical techniques aimed at achieving
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uncritical support for the point of view advanced. Criticism of a per-
son, rather than of their arguments, is known as an argument ad
hominem and is to be avoided for the same reasons as arguing from
authority. It is therefore quite irrelevant to refute or confirm the sta-
tus or credentials of a proponent of a particular conclusion in the
hope of discrediting or supporting their argument. This may be
acceptable (or at least accepted) in political debate, but it has no
place in academic discussion.

To persuade their readers, authors sometimes imply the inexpert-
ness or even the immorality of a supporter of a view that they wish to
criticise. A variation of this consists of labelling a statement, argument
or its proponent with an expression that carries negative connotations
in order to denigrate that statement, argument or person. Generally,
however, authors assert a consensus in support of their viewpoint,
rather than attacking their real or imagined opponents. For example:

In the main, contemporary practising psychologists do not believe
that there is a particular window that provides an undistorted view
of psychological reality ... most therapists are comfortable with the
diversity of theories, treating them as models and metaphors.
(Polkinghorne 1992, p 158)

Or, more assertively:

In the view of practically everyone, a transducer is a function from
usually external physical events to cognitive events ... Now, as
many investigators have recognised, there is no such thing as a
neutral description of a physical event; there is no innocent eye, no
disinterested observation language. (Pylyshyn 1984, p 168) 

Note how the claims made here seek to convey a consensus supporting
the author’s point of view. 

Appeals to an assumed consensus or convention may reflect what
has recently been labelled ‘political correctness’. Although fashions
change in this regard, we may often hear arguments dismissed as
‘racist’, ‘sexist’, ‘behaviouristic’ or ‘Freudian’, without any attempt at
refutation. Such pejorative labels are irrelevant to the evaluation of the
arguments to which they are gratuitously attached. Clearly, the impor-
tant point is that, in general, someone’s stating that something is the
case is no guarantee that it is the case. 

Despite this, however, we do rely to a great extent on what others
claim — we trust that their statements are true. Of course, the degree
of trust will depend on the particular context in which the statement is
advanced.

The varying deference given to authority can be seen from the dif-
ferent general approaches to the ‘results’ section and the ‘discussion’
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section when we critically evaluate a psychological paper or article. The
usual practice is to take the ‘results’ as read, while being more critical
or evaluative of the ‘discussion’ section. Usually, the ‘results’ section
contains either simple observation statements or statements readily
obtained from them, like statistical summaries, percentages, standard
deviations, means, and so on. Most authors of papers are taken to be
‘authorities’ on these matters. If they write that there was a certain out-
come to the experiment, then most readers accept that as true. In con-
trast, authors are not viewed as authorities when readers consider
possible explanations and interpretations of the results in the ‘discus-
sion’ section of a paper. As a result, they need to argue, as opposed to
merely state, their position. Then you, their reader can critically assess
their reasoning, and try to think of alternative explanations and results
that confirm or conflict with those explanations.

Of course, although it is not always done, you should also be criti-
cal of the ‘results’ section of the paper. It is not uncommon for authors
uncritically to assume that one observation guarantees that another
holds, and to report only the latter. For example, an author may report
‘None of the subjects surveyed had read Playboy’, when a more accu-
rate report would have been ‘None of the subjects surveyed admitted
having read Playboy’. To accept the first report could be to uncritically
accept a false statement (perhaps through misplaced reliance on anoth-
er’s authority).

Hence, the question is not whether we are to accept statements
made by authorities or experts, but whether we are prepared to accept
a statement, even a theoretically controversial one, simply because it
has authoritative support.

APPEALS TO ‘FACT’ 

Psychology is frequently condemned for its lack of factual information.
Despite this, there is a tendency for authors to claim that the evidence
supporting their viewpoint is ‘established’ or ‘widely accepted’ fact.
This may be no more than a rhetorical device, similar to appeals to the
authority or the status of a source of information. Whenever psycholo-
gists claim to be simply presenting the facts, it is advisable to read what
they say with care. This is not because there are no ‘facts’ in psycholo-
gy, but because the presentation and interpretation of what are claimed
to be facts may be questionable.

The error of appealing to ‘the facts’ is the error of simply assert-
ing a statement, instead of presenting an argument of which it is the
conclusion. People use phrases such as ‘It is obvious that …’ and ‘The
simple fact is that …’ when they are not going to present an argument
but simply assert a statement. As we mentioned earlier, in every argu-
ment some statements must be left without argued support (that is, the
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initial premisses), so there will always be some statements that are sim-
ply stated, not argued. (Ideally, these should be less controversial than
the conclusion they support.) The mistake of appealing to the ‘facts’
occurs when a controversial statement is simply asserted. To claim that
a statement presents a ‘fact’ does not alter its truth or falsity.

Statements must be either true or false, but there are often many
ways of expressing the same statement which involve different words or
phrases. Hence, what appears to be a ‘fact’ to one author may not be
accepted as a fact by another author because it is couched in the lan-
guage of a controversial theory.

To illustrate this, consider the observation that people sometimes
attack others when frustrated by people who are themselves relatively
immune to attack. This can be described in a number of slightly differ-
ent ways, each of which is in some sense consistent with the fact
expressed here in informal language. However, close examination of
each possible description reveals that the words adopted give the ‘fact’
a rather different status in each theoretical context. First, it might be
said that it is a fact that ‘humans displace their aggression on to others’.
Second, someone could merely claim that ‘humans seek scapegoats for
their frustrated aggressive tendencies’. A third formulation might be ‘in
humans, the stimuli associated with interference to ongoing goal-direct-
ed behaviour increase the probability of vigorous physical reactions to
all subsequent stimuli’. (Doubtless there are other possible descrip-
tions.) Let us consider the sense in which these statements are factual.

The first (which is a rather Freudian) and the last (which is a very
behaviouristic) interpretation may each be judged true. Each may be a
‘fact’. But it must also be emphasised that each sentence uses words
having quite different meanings within their usual theoretical context
— the terms of the respective statements are not theoretically ‘neutral’.
(Recall our discussion of theoretical contexts in Chapter 4.) Indeed,
their theoretical backgrounds may be incompatible in many respects.
Certainly the word ‘displacement’ would not be accepted without
redefinition by behaviourists. They might question whether the phe-
nomenon of ‘displacement’ ever occurred in the sense specified by
strictly Freudian theory. ‘Displacement’ is a theory-laden term in that it
assumes that there exists some ‘energy’ or ‘drive’ which is capable of
being ‘released’ and ‘redirected’ if ‘blocked’. So, one psychologist’s
fact may be another’s fiction, even though both theorists may claim to
be describing the same phenomenon. The appeal to ‘fact’ may be
rhetorical strategy aimed at encouraging uncritical acceptance of a par-
ticular (covertly theoretical) argument.
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MISLEADING DICHOTOMIES
In psychological debates, the participants frequently resort to over-
simplified contradictory alternatives, what we shall call misleading
dichotomies. By this we mean that alternative arguments are seen as
reflecting either one set of factors or an alternative, incompatible set,
even when these alternatives may be seen to be compatible with one
another if analysed more carefully. This tendency to see psychological
explanations as black or white (not as black and white, or shades of
grey) is exemplified by the numerous controversies concerning the
hypothesised effects of hereditary and environmental factors on many
psychological phenomena, the most controversial being, perhaps, intel-
ligence and sex roles (gender). New students of psychology seem to
carry very strong prejudices about the role of nature and nurture.
Perhaps students are reluctant to accept that people are genetically pro-
grammed, because this seems to deny our apparent human autonomy
(an issue considered in Chapter 7).

While the distinction between nature and nurture, or ‘innate’ and
‘learned’ characteristics, may be useful in many contexts, it may also
create a misleadingly crude dichotomy that encourages the over-sim-
plification of important psychological issues. This result is particularly
likely if a further tendency is present — namely, the practice of search-
ing for single, clearly distinguishable causes of a phenomenon when a
complex set of causal factors may be operative. For instance, laypeople,
if not psychologists, often speak of ‘the cause of schizophrenia’ or ‘the
cause of stuttering’ in a manner which suggests that only one factor is
responsible for each of the respective phenomena. Of course, there are
many alternatives to this. For example, it is possible that the complex
patterns of behaviour labelled ‘schizophrenia’ result from a genetically
determined biochemical abnormality alone; or from one of a number
of such abnormalities; or from one or more of these in the presence of
certain traumatic life experiences; or from a complex series of life expe-
riences regardless of any biochemical abnormality. Indeed, each of
these alternatives has been proposed at various times in the history of
research into schizophrenia.

To illustrate the ease with which you may propose questions (and
also interpret explanations) in terms of over-simplifying dichotomies
and single causal factors, we shall discuss an example from a discipline
other than psychology. This case sheds considerable light on some
major psychological issues, however. It concerns the factors responsi-
ble for the height to which humans grow. Let us first consider this in
the light of the ‘genetic’ versus ‘environmental’ factors dichotomy, for
this is an instance where common sense suggests that the dichotomy is
quite valid.
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We usually assume that we inherit either our stature or, at least, the
potential to develop a certain stature. Informal observation shows that
tall parents tend to have tall offspring and shorter parents children of
smaller stature. From this it is generally concluded that a person’s
height is genetically determined. However, height is not determined
solely by genetic factors; nor is the relationship between genetic factors
and non-genetic factors (for example, nutritional intake) at all simple
in respect of their relative or interacting contributions to stature. For
example, quite rapid increases in the average height of a population
may occur when dietary habits are altered, even though it had previ-
ously been assumed that the population was of short stature as a result
of genetic factors. The most dramatic illustration of this is the Japanese
population, whose height has increased noticeably since the Second
World War, possibly, in part, as a result of increased amounts of red
meat in its diet and/or changed exercise patterns (perhaps due to
American influence).

As Hunt pointed out three decades ago, however, Europeans, and
Americans themselves, may have undergone a similar transformation
over the past few hundred years. Discussing the possibility of greatly
increased intellectual development through new forms of early educa-
tion, he stated:

In connection with this possibility of a general increase in intelli-
gence, we should consider also what has happened to the stature
of human beings. It appears to have increased by nearly a foot
without benefit of selective breeding or natural selection. While
visiting Festival Port in Jamestown, Virginia recently, we examined
the reproduction of the ships which brought the settlers from
England. They were astoundingly small. The guide reported that
the average height of those immigrants was less than 5 feet, and
that the still famous Captain John Smith was considered to be
unusually tall at 5 feet 2 inches. The guide’s ‘instruction book’
puts the authority for these statements in the Sween Library at
William and Mary. I have been unable to check the evidence, but
scrutiny of the armour on display in various museums in England
implies that the stature of the aristocrats who wore it must typi-
cally have been about the reported size of those immigrants to
Jamestown. 

Also, the guide for the U.S. Constitution includes in his spiel the
statement that the headroom between decks needed to be no
more than 5 feet and 6 inches because the average stature of
sailors in the War of 1812 was about 5 feet and 2 inches. This
increase in height can occur within a single generation … such evi-
dence of an increase in the average height for human beings, the
reasons for which are still a matter largely of conjecture, should
have some force in increasing the credibility for the genetic poten-
tiality for a general increase in intelligence. (1969, pp 144–45)
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The example of human stature (and its possible analogy with intelli-
gence) indicates the dangers of assuming a simple dichotomy between
hereditary and environmental factors, even in the case of a well-defined
biological trait.

Yet, psychologists and their students continue to make assertions
about causal factors which all too frequently presume a rigid dichoto-
my between such factors. In addition to the debate about the determi-
nants of intelligence, another perennially controversial issue is the
origins of sex roles in young children and therefore of gender identity
in adulthood. In this case, what begins as a difference of emphasis
between proponents of the views that sex roles are substantially bio-
logically ‘given’, and that they are learned, can too easily be reduced to
a debate couched in dogmatically held dichotomies. But in a debate
concerning such complex interacting factors as those responsible for
sexual/gender identity and role development, no exclusive concentra-
tion on innate or environmental factors is likely to do justice to the
range of phenomena to be explained. The subtlety and complexity of
this topic can readily be appreciated by reference to one of the pio-
neering works in the field. Money and Ehrhardt concluded:

The most likely explanation of the origins of homosexuality, bisex-
uality, and heterosexuality of gender identity is that certain sexual-
ly dimorphic traits or dispositions are laid down in the brain before
birth which may facilitate the establishment of either of the three
conditions but are too strongly bivalent to be exclusive and invari-
ant determinants of either homo- or heterosexuality, or of their
shared bisexual state. The primary origins of the three conditions lie
in the developmental period of a child’s life after birth, particularly
during the years of late infancy and early childhood, when gender
identity is being established. The state of knowledge as of the pre-
sent does not permit any hypotheses (many psychodynamic claims
to the contrary) that will predict with certainty which biographical
conditions will ensure that an anatomically normal boy or girl will
become erotically homosexual, bisexual, or heterosexual. Once the
pattern is established in the early development years, however, it is
remarkably tenacious. The hormones of puberty bring it into full
expression. (1972, p 235) 

Clearly, any causal account of such complex behaviour must be
carefully formulated if it is not to imply an over-simplified dichotomi-
sation of alternatives. This conclusion requires some qualification,
however. Frequently, to claim that sex roles are learned, not deter-
mined biologically, is not intended to deny entirely the relevance of
biological factors. Rather, it is meant to suggest that, even given the
range of biological predispositions, environmental factors may be suf-
ficient to override these in the determination of relevant behaviour.
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This claim does not rely so crudely on the nature–nurture dichotomy,
although it also needs to be stated very carefully if it is to avoid that
over-simplifying tendency.

RELATIVE TERMS
We have discussed in Chapter 4 some of the problems involved in
defining psychological concepts. Here we shall consider some further
subtleties of terms that are frequently sources of confusion. We empha-
sise that many psychological terms are capable of definition only in a
relative, rather than an absolute, way, although this is not to say that
such concepts are totally arbitrary. This seems an important issue,
because it is often argued that words such as ‘intelligent’, ‘normal’,
‘introverted’ and ‘masculine’ (and their respective opposites) are inca-
pable of precise definition owing to their being ‘purely relative’
(although what this means is seldom explicated). Such alleged relativi-
ty is then held to imply that each is totally or largely ‘arbitrary’ — that
is, that each is capable of no systematic justification.

Asserting that a term is relative may be merely a rhetorical tactic,
unless it is specified how it is relative. This point requires emphasis
because, in a sense, practically every adjective applicable to behaviour
might be said to be relative. Ordinary terms like ‘quick’, ‘slow’, ‘com-
plex’, ‘simple’, and so on, can be precisely understood only if a certain
context is assumed. Their interpretation is relative to their context in
much the same way as the terms we shall consider in detail in this sec-
tion. Therefore, let us first consider some possible interpretations of
saying that a psychological predicate is ‘relative’. We shall use the
examples of ‘intelligent’ and ‘masculine’, both of which can be argued
to be so in at least three respects. We shall then ask whether these terms
are necessarily ‘arbitrary’ in any significant sense. First, let us clarify a
possible confusion. Rather than speaking of a term or concept as being
‘relative’, it might be more accurate to say that the use of a term, or the
criteria for applying a term or concept, are ‘relative’ — not the concept
itself. However, it is conventional to use the short expression and we
shall follow this practice.

‘INTELLIGENT’

The adjective ‘intelligent’ is a relative term in three important
respects. First, the concept refers to (or, more accurately, evaluates)
dimensions of behaviour along an assumed continuum. It is a graded
notion. Persons are not simply classified as either intelligent or unin-
telligent, but as relatively so — that is, relative to the range of behav-
iour of the population with whom they are compared. Although the
conventional distinction between ‘intelligent’ and ‘unintelligent’
behaviour (or persons) seems to imply a dichotomy rather than a 
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continuum, the potential range of judgments concerning human intel-
ligence is not restricted to two or any other finite number. 

Clearly, there can be no single, precise demarcation of intelligent
from unintelligent behaviour. One practical result of this is the diffi-
culty of classifying degrees of mental subnormality — the criteria
adopted being subject to considerable debate. For instance, the differ-
ences between persons with measured IQs of 65 and 75 (which were
once given the names ‘mentally subnormal’ and ‘borderline’, respec-
tively) may be rather difficult to specify unequivocally. Still greater
uncertainty pertains when one person has an IQ of 69 and another a
score of 71. Here the resulting difference in psychiatric classification
might be seen more as a matter of rigid adherence to a numerical cri-
terion than as a reflection of significant psychological characteristics. In
such circumstances, it would be fair to call the classification (or its deci-
sion point: IQ = 70) an arbitrary one, although that is not to suggest
that it is either meaningless or easily avoided.

The second sense in which ‘intelligent’ is relative is rather more
subtle. It concerns the fact that the continuum of behaviour considered
to exemplify degrees of intelligence is based on a culturally relative
judgment. Although it need not be argued that ‘intelligent’ changes its
meaning when applied to different cultures,1 the criteria for judging
behaviour as intelligent are themselves relative to specific cultural
norms and values, at least to some extent. There are different criteria
to which judgments of intelligence relate in different cultures.
Although it would seem fair to claim, for example, that one ethnic
group lived longer on average than another, without spelling out the
criteria for this judgment (these being uncontroversial), this would not
be so when judgments were made about the comparative intelligence
of two ethnic groups. In this case, criteria to which the comparisons
relate may well be controversial. In particular, it is likely to be argued
that they would be different from one culture to another and hence
quite unlike those on which judgments about relative longevity are
based. If this point is accepted, it may be concluded that judgments
about the relative intelligence of different cultural groups may be dif-
ficult, if not impossible, to make.

Third, ‘intelligent’ is a relative term in a somewhat more technical
sense. When psychologists assess people’s IQs, they assign numerical
values on which are based qualitative description (‘superior intellect’,
‘educationally subnormal’ and so on) by comparing an individual
against the range of scores obtained from a normative population
(called the standardisation population). Hence, if a seven-year-old
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English child has an IQ of 105 points, this is meaningful data only in
the light of the standardisation group with which they are most appro-
priately comparable; in this case a statistically adequate, representative
sample of English seven-year-olds. Statements about a person’s IQ
implicitly compare that person to a set of statistical norms.

Furthermore, to be of maximum value, these quantitative state-
ments also need to specify the exact type of psychological test on which
the assessment is based. Quantitative IQ values as absolute scores are
not as meaningful as their numerical precision might suggest. For
instance, it is possible that an IQ of 115 on one test (relative to speci-
fied norms) may be equivalent to an IQ of 110 or 120 on another test,
owing to peculiarities of standardisation. Although conventional psy-
chometric practice attempts to minimise such anomalies, they are possi-
ble, given the nature of concepts like intelligence and their methods of
assessment.2 (Chapter 8 discusses more of the difficulties encountered
when making psychological statements using numbers.)

‘MASCULINE’

Although psychologists are less concerned to measure and assign num-
bers to people’s ‘masculinity’ (to yield, perhaps, an MQ?), the predi-
cates ‘masculine’ and ‘feminine’ are common in everyday discussion of
psychological topics. The layperson’s lack of knowledge about the sci-
entific validity of the assumed dimension or dimensions of behaviour
labelled as being ‘masculine’, to various degrees, has not reduced the
tendency to judge a diverse range of behaviour according to this con-
cept. Despite this, both the nonspecialist and the expert generally fail
to analyse what ‘masculine’ means, ignoring that, like ‘intelligent’, the
adjective is ‘relative’ in a number of subtle respects.

At the risk of quoting an extreme example, we can illustrate the
conceptual (and ideological) absurdity of rigidly dichotomous discus-
sion of such issues when an author ignores the relativities we have out-
lined. Anthony Storr, a writer on popular psychology, cited Jung in a
1968 book on aggression.

As Jung used to point out, it is characteristic that the woman who
appears in the unrelated man and the man who manifests himself
in the unrelated woman are of inferior quality (to the ‘related’
woman and man). The man whose feminine side does not find
itself projected upon a woman will be subject to unpredictable
moods and an inferior emotionalism which can be pejoratively
termed effeminate. The woman whose masculine aspect is 
not contained in the lover or husband becomes opinionated and
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dogmatic, and shows that insecure assertiveness which men find
tiresome when they have to work for female executives. (p 94, ital-
ics added)

We do not need to be radical feminists to find much to question in this
very dated set of unsubstantiated assertions. But the example is instruc-
tive in the present context. So, let us concentrate on the author’s use
of the predicates which we have italicised. 

The first thing to notice is that Storr both accepts and denies that
the masculinity–femininity dichotomy is an over-simplification which
fails to appreciate the continuous range and continuing variability of
behaviour to which the adjectives might be said to apply. He assumes
(with Jung) that all people have a masculine and a feminine ‘side’ (that
is, that everyone is, to some degree, both masculine and feminine).
However, at the same time, acceptance of both aspects of one’s self is
claimed to produce an inferior man or woman. That is, Storr argues that
a man is normal only when he ‘projects’ his feminine qualities. (Does
this really mean when he rejects those qualities?) Similarly, a woman
must allow her so-called masculine aspects to be ‘contained’ in a lover
or husband. But this seems a peculiar way to speak about the concepts
of masculinity–femininity. What Storr effectively does is to reify the 
concepts by ignoring the relative nature of the masculinity–femininity
continuum (if there is such a continuum). Although he had  stated that
‘... we all have within us potentialities of being both masculine and fem-
inine’, his use of the concrete expressions ‘feminine side’ and ‘masculine
aspect’ suggests that these potentialities are discrete, biological entities,
or at least biologically based characteristics which each person possess-
es. Storr confirms this impression when he later speaks of the male’s
‘fully masculine role’ (which, incidentally, involves ‘dominance’ of
women!) and of females being (potentially at least) ‘fully feminine’. In
other words, there are absolute criteria for calling a person, or their role,
fully (completely) masculine or feminine, despite the fact that we are all
both to some extent.

To see more clearly how Storr is committed to an inconsistent or
absurd interpretation of masculinity, you could ask what sense can be
made of his notion of complete masculinity (or its opposite) by return-
ing to the example of intelligence. It would surely be peculiar to assert
that some people are fully (completely or totally) intelligent, for the
same reason that it would be so to say that someone was, for example,
tall or heavy in any absolute degree. Clearly, everyone is intelligent to
some degree; there is no absolute zero point on such dimensions and
no absolute upper limit. Yet, Storr would have us believe that some
people are fully masculine, although he never really defines this term.
(This is reminiscent of old advertisements which claimed that the
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smoker of a particular brand of cigarettes was ‘all man’. It seems fair to
conclude that some apparently expert argument can be as conceptual-
ly crude as such sexist advertising.)

But surely, it will be objected, the word ‘masculine’ is not meaning-
less, even if people like Storr have used it rather thoughtlessly. Let us
therefore discuss how, as a relative concept, it can be employed in techni-
cally more sophisticated contexts, provided that it is carefully qualified. As
indicated above, the predicate is relative in much the same way as the term
‘intelligent’. First, if it is accepted that there is a continuum of behaviour
ranging from what a particular culture specifies as extremely feminine to
extremely masculine, then there is no absolute criterion for assigning the
word to any specific, invariant type of behaviour. As the italicised qualifi-
cation emphasises, the term ‘masculine’ applies only within the framework
of culturally defined criteria. What 21st-century Westerners call masculine
is not what would be judged in, say, a traditional New Guinea Highland,
or Australian Aboriginal, society. It is well known that within certain cul-
tures, biological males are typically passive, even ‘maternal’ (to Western
eyes). To say that these men are not truly masculine is to impose the val-
ues of our own culture on another culture and to judge, rather than
describe, that culture. This type of reasoning entirely ignores the cultural
relativity of the criteria. Yet this, incidentally, is what Storr did, confusing
biological inevitability with cultural determination by equating masculin-
ity with what males generally do in his own society.

‘MISSING LINKS’
We have illustrated the tendency for psychological debates to rely on
potentially over-simplifying dichotomies — especially when single
causal factors are assumed. Another common weakness to which psy-
chological argument is especially prone consists of outlining in only the
most general terms the causal factors which are hypothetically respon-
sible for a particular type of behaviour, without providing any details of
how such factors might operate to produce the relevant effects. In
other words, there are ‘gaps’ or ‘missing links’ between the explanan-
dum and the generalisation that purports to explain it. There are many
examples of this, because, to some extent, it is inevitable that not all the
mediating steps in causal accounts of complex phenomena will be
known or spelt out at any particular time.

Nevertheless, some putative explanations lack so many details as to
be of very limited value. The most instructive examples of such inade-
quacies are to be found where generalisations are proposed to explain
a range of phenomena but in which neither the generalisation nor the
phenomena being explained are described in precise terms. The vague-
ness of both the explanans and explanandum then serves to camouflage
the insufficient (or non-existent) mediating factors. For example:

1 7 8 •  S O M E C O M M O N W E A K N E S S E S I N P S Y C H O L O G I C A L A R G U M E N T

•Logical Psych final  30/11/00  12:09 PM  Page 178



The general growth in permissiveness in homes, schools, and courts
has led to a significant reduction in the number of conditioning 
contingencies to which children are exposed. It would follow as a
direct consequence that they would grow up with a much weaker
conscience, and consequently that many more children would be
led to engage in criminal and antisocial activities. (Eysenck, in
Laaufer and Day 1983, p 65) 

This kind of generalisation relates two very vague factors: permis-
siveness and antisocial activities, without suggesting mechanisms that
could account for their empirical relationship. Let us illustrate the way
in which explanatory arguments may involve this weakness by dis-
cussing a similar ‘common-sense’ generalisation: that inadequate
maternal care leads to psychological maladjustment, and by developing
this generalisation into more sophisticated versions of the hypothesised
relationship between the two factors.

We will argue that there are two main inadequacies in examples
such as this. We call these: 

• insufficient distinctions in terminology; and
• inadequate accounts of factors mediating between explanans and

explandandum. 

You will see that these are closely related in that the former makes the
latter virtually unavoidable. In the present case, if we do not attempt
to distinguish various types of ‘inadequate maternal care’, and some
precise forms of ‘psychological maladjustment’, then it will be impos-
sible to advance beyond very vague generalisations. Let us, therefore,
turn to a detailed discussion of this example.

In the 1960s and 1970s, a controversy concerning the nature and
duration of the effects of ‘maternal deprivation’ centred on the theo-
retical writings of John Bowlby (for example, Bowlby 1969, 1973) and
research findings from both non-human primates and human infants.
It was a controversy that still has direct relevance to a variety of social
welfare policies, to arguments about the ‘liberation’ of women and to
the changing nature of the Western nuclear family. Unfortunately, pop-
ular discussion of the issue has frequently polarised into support for, or
opposition to, generalisations which assert a simple causal relationship
between ‘maternal deprivation’ (variously defined) and a variety of psy-
chological ‘abnormalities’ (given names like ‘delinquency’ or ‘psy-
chopathy’). Such a polarisation glosses over the complexities of this
area of psychological research in a way that illustrates only too clearly
the lack of detailed analysis behind many psychological generalisations
— especially those concerning the causes of ‘deviant’ behaviour (‘anti-
social’, above) or psychopathology.
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Without discussing the details of research findings in this area, let
us attempt to clarify the questions which fall under the topic of the
generalisation, and itemise some of the possible links in the hypothe-
sised causal chain between a child’s maternal environment and its ado-
lescent or adult personality. To facilitate this discussion, we shall refer
to the monograph by Michael Rutter (1972) entitled Maternal
Deprivation Reassessed, which approached the issue by attempting to
detail precise questions subsidiary to the generalisation we are consid-
ering. Very sensibly, Rutter makes relatively subtle terminological dis-
tinctions and, in the light of these, searches for possible mechanisms
through which various types of deprivation might affect human devel-
opment. Without outlining all these distinctions and possible mecha-
nisms, we shall concentrate on the way Rutter attempted to fill in the
missing links in the argument concerning only the long-term conse-
quences of maternal deprivation (that is, not the immediate short-
term ‘protest’ and ‘despair’ that babies exhibit when separated from
mothers and/or when placed in strange environments under certain
conditions).

Rutter pointed to the need to specify (a) what types of ‘malad-
justment’ are (hypothetically) produced; and (b) what precise aspects
of the child’s social, physical or maternal environment are associated
with each. In relation to (a), at least five possible forms of maladjust-
ment are distinguished: mental retardation, dwarfism, delinquency,
‘affectionless psychopathy’ and possibly ‘depression’ (p 79). Hence,
any argument concerning the relationship between ‘maternal depriva-
tion’ and ‘maladjustment’ must be judged on its ability to specify the
(presumably different) factors involved in each of these outcomes.
The issues then become quite complex. There are many psychological
processes that need to be distinguished under the general heading of
‘maternal deprivation’ if the possible causal mechanisms are to be
described in any detail. Indeed, Rutter distinguished over 10 possible
factors which might be (sometimes inappropriately) included under
the general heading of ‘maternal deprivation’. Associated with each
possible factor is a different conception of the manner by which the
maladjustment(s) is(are) produced. In fact, some of the relevant fac-
tors may not involve deprivation of maternal care as such, at all! This
is possible because the child’s maternal environment may have been
confused (that is, confounded) with other aspects of the social and
physical environment by various authors writing on the subject.
Rutter therefore distinguished the following questions (among oth-
ers). You will notice how subtle some of the alternative interpretations
of the nature of ‘maternal deprivation’ may be. Is the critical factor
essentially the lack of maternal care as such, or is it one or more of the
following?
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1 The disruption of existing (social) bonds or the failure to form
bonds with others generally.

2 The change of environment which might accompany that disrup-
tion (for example, sudden hospitalisation).

3 Sensory privation or general social privation (reduced physical
stimulation, lack of social interactions involving speech, smiling,
and so on).

4 Nutritional privation.
5 Failure to form bonds, specifically with the mother.
6 Distorted relationships generally or with the mother in particular.
7 Imitation of ‘faulty models’ (that is, parents). Or perhaps faulty

imitation of models.
8 Some combination of these and/or other factors (for example,

specific, genetically determined predispositions). 

To relate adequately the independent and dependent variables in
the generalisation, we would need to consider how each or some com-
bination of these could produce each or some combination of the five
‘maladjustments’ referred to previously. We have, therefore, moved a
long way from the original generalisation. The benefit of this type of
analysis, however, cannot be over-estimated. Without making the types
of distinctions Rutter makes, and without analysing all the possible
causal connections between different types of ‘deprivation’ and differ-
ent types of ‘maladjustment’, it would not be possible to propose any
coherent argument on topics as complex as the one we are discussing.
It is, therefore, essential to try to provide details as to how hypotheti-
cal causes actually function to produce their (assumed) effects. Even
given the above analysis of the possible role of various types of envi-
ronmental stress which were indiscriminately lumped together under
the one term in the original generalisation, the precise biological and
psychological processes by which these affect later behaviour have still
to be detailed. 

However, leaving this aside, our example illustrates the importance
of going beyond vague generalisations, even those couched in what
appear to be ‘technical’ terms (such as ‘maternal deprivation’). It illus-
trates the value of asking precisely how the variables are causally relat-
ed, thus allowing us to fill in the ‘missing links’ between the variables
in the original generalisation.

‘ IS’ AND ‘OUGHT’
The last decade has seen renewed controversy about the social respon-
sibility and the environmental impact of the physical sciences and
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resulting technological advances. It has become clear that questions of
cultural value intrude into the study of even the most ‘objective’ sci-
ence. Similar, and in some respects more important, questions of value
and social responsibility and the issue of ethical controls arise in the
behavioural and medical fields. The question which confronts physical
scientists — whether their discoveries are potentially dangerous to
humanity or the environment — is one which is becoming increasing-
ly difficult to separate from the more routine, physical questions stud-
ied. Similarly, psychological knowledge may be used or abused by
social agencies. Furthermore, those questions regarded as warranting
scientific study will be so judged depending on the cultural ethos and
personal values of the individual scientist, be they physicist or psychol-
ogist. The result of this may be that psychological knowledge fre-
quently reflects specific value-orientations through what it assumes as
much as through its explicit formulation. 

When psychological expertise is cited as support for social practices,
such orientations may be obvious only with the advantage of hindsight.
(For example, many feminists have pointed out the sexist biases inher-
ent in much of the literature on personality.) At other times, however,
the question of values is more explicit — especially when theories are
to be ‘applied’ to alter an individual person’s behaviour. Here the ques-
tion of what is the case, and what should be the case, or what behaviour
ought to be exhibited by an individual, is clearly controversial.

For instance, the techniques of behaviour therapy (or ‘modifica-
tion’) based on the principles of classical and operant conditioning
have at times been applied to the control of excessive drinking, to try-
ing to change the sexual preferences and practices of gay men, and to
reducing the expression of aggression. Such psychological techniques
raise (or at least highlight) some important issues. Among these are the
following: What is the relevance of psychological knowledge and tech-
nology to social practice? What is ‘deviant’ or ‘antisocial’ behaviour?
Should such behaviour be subject to psychological ‘therapy’?

These issues are extremely complex, and can neither be summarily
answered nor quickly dismissed. But this much can be said: they are
not questions to which psychological theory can, by itself, provide
answers. Indeed, it can be argued that such questions are essentially
‘political’, ‘social’ or ‘moral’, rather than psychological. Let us expand
on this assertion in order to clarify the nature of the relationship
between facts and values, knowledge and action, empirical statements
and moral statements. 

Briefly, moral statements either involve evaluative terms or else
are imperative in form. They employ expressions like ‘good’ or
‘should’ (or their opposites). They may, of course, involve ‘dis-
guised’ or implicit moral concepts. For example, it might be said
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that ‘Democratic child-rearing practices promote psychologically
healthier children than do authoritarian practices’, or that
‘Behaviour therapy dehumanises the persons on whom it is prac-
tised’. In these cases, it could be argued that the concepts of
‘health’, ‘dehumanisation’ (and, indeed, of ‘democratic’ and
‘authoritarian’ practices) have an evaluative as well as a descriptive
meaning. By labelling them as evaluative, we imply that their con-
ventional use expresses either a positive or a negative value judgment
concerning the phenomena to which they apply. To take a clear
example of this contrast, compare ‘Jones killed Smith’ with ‘Jones
murdered Smith’. Although these two statements may describe the
same event, the second goes beyond the first in conventionally
expressing the judgment that Jones was wrong to kill Smith.
Frequently, of course, there is less unanimity about whether the
terms express positive or negative value judgments. For the term
‘murder’ the situation is clear, but for many terms we need to know
details of the speaker’s values or those of his audience in order to
determine what type of judgment (if any) is being offered. 

A phrase like ‘Fred is obedient’ or ‘Bill is ambitious’ will involve a
positive value judgment when used by some speakers, but will be used
by others to express a negative judgment. Depending on who used the
terms, ‘development’, ‘artistic’, even ‘scientific’ may imply differing
value judgments of the phenomena to which they are taken to apply.
We could say of such terms that they are ‘theory-laden’ (or theory-
dependent) in an even stronger sense than those to which the term was
applied in Chapter 4. Their theoretical bias extends beyond any partic-
ular psychological assumptions and encompasses moral values. 

Some philosophers concerned with the analysis of moral concepts
have long held that arguments which attempt to derive evaluative or
imperative conclusions from purely ‘factual’ premisses must be invalid.
They claim that there can be no logical implication between factual
premisses and imperative or prescriptive conclusions. This is usually
expressed by saying that an ‘is’ can not imply an ‘ought’. Any argument
with a conclusion involving ‘ought’, ‘good’ or similar expression is,
according to this view, invalid unless its premisses include similar eval-
uative or imperative expressions. Supporters of this view might cite the
following example:

Social deprivation retards both the cognitive and emotional deve-
lopment of young children. Therefore, children should be provid-
ed with intense social stimulation. 

Although, at first glance, this might look like a valid argument, it is
not — at least not in the form in which it is presented here. Either the
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argument is incomplete or it is invalid. The conclusion does not follow
from the premiss. If, instead of judging the argument invalid, we take
it to be an enthymeme (incomplete), the missing premiss would seem
to be linked with some judgment concerning the desirability of certain
outcomes. A more complete form of the argument might therefore
read:

Social deprivation retards both the cognitive and emotional devel-
opment of young children. It is desirable that children (should)
develop these capacities as much as possible. Therefore, children
should be provided with intense social stimulation. 

Now, the evaluative premiss, involving the concept of desirability,
seems to make the argument valid. Unlike the first premiss, the addi-
tional statement explicitly expresses a value judgment, although it may
be a judgment that others find questionable.

But even when we thus augment the argument, it remains
invalid. It may be that social deprivation retards both the cognitive
and emotional development of young children, and it may be con-
sidered desirable that children develop these capacities as much as
possible, but it need not follow that children should be provided
with intense social stimulation. For it may be possible that provid-
ing intense social stimulation adequate for the benefits outlined will
also produce such deleterious side-effects that it should be objected
that it cannot be done. There may be such overwhelming reasons
against providing social stimulation sufficiently intense to develop
children cognitively and emotionally that the reasons cited in the
premiss for this course of action are overridden. Hence, to improve
the argument, it would need to be further augmented. For example,
we could interpret the meaning of ‘should’ in the conclusion to
mean, narrowly, ‘should, for these reasons’, or we could add a pre-
miss to the effect that there are no undesirable side-effects of the
recommended policy. (Yet, even with these additions, it would still
be strictly invalid. Why?)

This example suggests that one useful way of interpreting ‘is/ought’
arguments is to regard them as incomplete. They may be seen as
implicitly asserting conditional propositions — that is, as being of the
form ‘If situation X is desirable, good, etc., then facts A, B, C imply
that conditions L, M, N should be implemented’. On this interpreta-
tion, the only psychological content in an evaluative or prescriptive
argument is in the second part of the conditional statement. But if
there is no consensus about the evaluative clause of the conditional,
then there may be no agreement about what the conclusion means
with respect to desirable actions, no matter how voluminous is the psy-
chological evidence that supports the factual premisses.

1 8 4 •  S O M E C O M M O N W E A K N E S S E S I N P S Y C H O L O G I C A L A R G U M E N T

•Logical Psych final  30/11/00  12:09 PM  Page 184



One of the main dangers of using evaluative terms is that they seem
to bridge the gap between factual statements and the policy statements
that may be wrongly thought to follow from them. To return to our 
previous examples, no one is likely to be misled about the evaluative
term ‘murder’, but words such as ‘retard’ and ‘development’, taken
from psychological literature, are usually stipulated to have only a
descriptive meaning. However, there may be a shift back to the evalu-
ative assumptions that are implicit in the non-stipulated everyday use
of the same terms when they are employed in examples such as that
quoted earlier. It is therefore important to avoid covertly changing
from ‘descriptive’ to ‘evaluative’ meanings and also to make explicit
any evaluative assumptions that may be implicit in the use of the terms
you choose.

This point is at the foundation of some very important psycholog-
ical controversies and needs to be recognised. It can be illustrated by
returning to an example discussed previously. Let us again assume, for
the sake of argument, that African-Americans, on the average, perform
below European-Americans on standard tests of intelligence. Let us
further assume that the evidence favours the argument that this differ-
ence is largely genetically determined and not entirely due to environ-
mental influences. It is natural to ask what relation this ‘fact’ would
bear to moral questions. For example, racial discrimination is fre-
quently justified (at least by its proponents) by such arguments as the
‘biological inferiority’ of black-skinned people.

Obviously, that people ought to practise racial discrimination is not
implied by the presence of supposed racial differences in ability. To
argue from these assumed differences to certain courses of action —
either prejudice against, or increased facilities for, African-Americans,
requires an additional premiss. This concerns desirable social out-
comes, and acceptance of it may differ from one person (including one
psychologist) to another. Social values are not determined or changed
by psychological research alone.

Hence, it is possible to accept evidence concerning ‘racial’ differ-
ences in ability, but also to believe that either (a) African-American
children require segregation from the general population from which
they differ as a group; or (b) they should be integrated and treated
identically with other children; or to believe neither of these. It is not
irrational to believe that there are innate racial differences in measured
intelligence, yet to be quite ‘liberal’ politically. Similarly, prejudice is
possible without the support of the ‘evidence’ of the inferiority of the
rejected group. Although prejudiced people seek out (and frequently
distort) evidence concerning the ‘inferiority’ of the groups they wish to
reject, this ‘justification’ for their prejudice does not logically validate
their position. (It is not rationally based.)
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Perhaps a good example which highlights the relationships between
‘facts’, prejudice and actions is the following: identical twins, as a
group, have been shown to score sightly below the average of the gen-
eral population on intelligence tests (Mittler 1971). Yet, no one would
seriously suggest that this evidence implies that twins as a group should
be treated in special ways or denied privileges. Identical twins are not
given special educational attention; they have never been segregated
into their own schools. The ‘is’ of evidence does not imply the ‘ought’
of action! (This example is not intended to offend twins. One of the
authors is a member of this group.)

Therefore, value judgments and imperatives to action might be
seen as examples of rhetorical argument and criticised as such where
appropriate. But students of psychology seldom accept this point, as
the following quotations from their essays indicate:

• Discussing the role of the mass media in encouraging violent
behaviour, one student comments: ‘The chief offender to the con-
tribution of violent acts … is the television set’.

• Discussing whether there is evidence for innate racial differences in
intelligence, one student ended his essay with the essentially irrele-
vant comment: ‘Many less intelligent people are warm and friendly
and therefore make for a much better world than a person who feels
insecure unless he knows he is better than someone else.’

• Another example would be: ‘The practice of aversive conditioning
applied to homosexual behaviour is reprehensible because it makes
the victim “sexless” rather than heterosexual’. Here, although not
fully specified, the evidence does not really imply that the practice
of aversive therapy ought to be eliminated, unless we accept (as we
might) a further unstated premiss which places the value of active
sexuality (including homosexuality) above that of inert sexuality.
So, the evidence could be used to support other points of view. It
might be argued (by puritans, perhaps) that aversive therapy is
good, precisely because it has such a negative effect! 

So, you need to be aware of the distinction between ‘facts’ and ‘val-
ues’ and sensitive to the subtle ways in which these are confused in
psychological debate. This is because a counter-argument aimed at
another person’s political or moral assumptions, rather than at the
substance of their argument, may be quite irrelevant in an academic
context. On the other hand, it is sometimes possible to reject the
alleged basis of various proposals for social action or prejudiced atti-
tudes by pointing to this same distinction. As we have seen, if some-
one attempts to justify, say, racial segregation on the basis of the ‘fact’
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that there are racial differences in intelligence, then a critic can point
out that there is no logical relationship (no implication) between the
evidence cited and the practice advocated. Indeed, the critic need not
even refute the evidence.
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SUMMARY
Let us summarise the various concerns of this chapter: proposing valid
arguments and persuasive explanations in psychology is not to be con-
fused with merely trying to convince by appealing to the authority of a
source, either by claiming that it is a ‘factual’ or an authoritative basis
for your claim. To make these appeals is to overlook the need to evalu-
ate critically the evidence or theoretical propositions at issue. Similarly,
arguing against the person proposing a point of view, rather than their
actual arguments, is illegitimate. (This is called argument ad hominem.)

The discussion of psychological issues is complicated by a number
of subtle (and not-so-subtle) fallacies of which students need to be
aware. Many of these are difficult to classify, for they are not necessar-
ily logical errors in the narrow sense defined in Chapters 1 and 2. They
are more general inadequacies which involve inconsistencies, over-sim-
plifications and conceptual confusions of various kinds. As such, each
of the problems considered in this chapter involves some abuse or
omission of the canons of good argument. Specifically, they concern:

• the use of illegitimate appeals to ‘win’ arguments; 
• the tendency to force opposing explanations into over-simplifying,

mutually exclusive categories;
• arguments in which there is insufficient detail to relate precisely

the proposed explanans to the explanandum; and, finally,
• the failure to distinguish between matters of fact and matters of

evaluation. 

You should also guard against proposing explanations in terms of sim-
plistic, incompatible factors such as ‘heredity’ or ‘environment’, and try
to avoid using concepts like ‘masculine’ versus ‘feminine’ as though
these labels were clearly dichotomous. Such concepts may be thought
of as relative in several respects: they are culturally relative; they may
only be meaningful relative to a continuum of behaviours which need
to be explicitly defined; and they may involve relative (measurement-
based) judgments and comparisons (as with ‘intelligence’).

Generalisations which sound like psychological explanations (we
cited lack of maternal care leading to stress and maladjustment) are
unlikely to be adequate in formal psychological contexts unless what we
called ‘missing links’ are specified. These show the precise mechanisms
that could explain the phenomena which are claimed to be related.

There is no logical relationship between factual claims and moral
prescriptions. So, the issue of what should be done to remedy some psy-
chological problem may need to be argued for on other than a factual
basis. You need to guard against confusing factual claims with evaluative
or judgmental assertions.
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EXERCISES
1 The hypothesis that women, if only given the opportunity and

encouragement, would equal or surpass the creative achievements
of men is hardly defensible: and it is only those who exalt intellec-
tual creativity above all else who are concerned to demonstrate
that women can compete with men in this respect.

It is a sad reflection upon our civilisation that we should ever
be concerned with such a problem, for its existence demonstrates
our alienation from our instinctive roots … Women have no need
to compete with men, for what they alone can do is the more
essential. Love, the bearing of children and the making of a home
are creative activities without which we would perish; and only a
civilisation in which basic values have become distorted would
make these sterile comparisons. (Storr 1968, pp 88–89)

a What rhetorical strategies does Storr employ in this passage?
b How does the passage rely on implicit and explicit value

judgments to argue its case?
c What assumptions (of a ‘factual’ nature) does the passage

make?
d What assumed dichotomies underlie the author’s discussion

of women’s ‘roles’?

2 The myth of early man’s aggressiveness belongs in the same class as
the myth of ‘the beast’, that is, the belief that most, if not all wild ani-
mals are ferocious killers … These myths represent the projection of
our acquired deplorabilities (sic) upon the screen of ‘Nature’. What we
are unwilling to acknowledge as essentially of our own making, the
consequence of our own disordering in the man-made environment,
we saddle upon ‘Nature’, upon ‘phylogenetically programmed’ or
‘innate’ factors. It is very comforting, and if, somehow, one can correct
it all with findings on greylag goslings, studied for their ‘releaser mech-
anisms’, and relate the findings on fish, birds and other animals to
man, it makes everything all the easier to understand and to accept.

What, in fact, such writers do in addition to perpetrating their
wholly erroneous view of human nature, is to divert attention from the
real sources of man’s aggression and destructiveness, namely, the
many false and contradictory values by which, in an overcrowded,
highly competitive, threatening world, he so desperately attempts to
live. It is not man’s nature, but his nurture, in such a world, that
requires our attention. (Montagu 1968, p l6) 
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a What rhetorical devices does Montagu employ in this passage?
b Is his nature–nurture dichotomy sufficiently subtle to allow

rejection of the ‘biological’ arguments he attacks? Why or
why not?

c By adopting explicitly evaluative terminology, does Montagu
strengthen or weaken his argument?

3 The following example is of more than historical interest. It
shows that psychologists sometimes claim knowledge of great
social significance. You may be able to think of more recent
examples of similar claims about ‘ethnic’ or ‘racial’ differences in
scholastic performance or ability (say, in relation to matriculation
scores of different groups of Australians).

... just as there is not one physics for Aryans, and another for Jews,
so there is not one intelligence for whites, another quite different
type for blacks. The ability to reason, to abstract, to educe relations
and correlates, is fundamental to intelligent activity, to educational
progress and to professional competence; the colour of a man’s skin
has nothing to do with the truth or otherwise of these statements.
I.Q. tests, imperfect as they undoubtedly still are, are a first step
towards a better understanding, and a proper measurement, of
these important aspects of human nature. (Eysenck 1971, p 79) 

a Is this passage consistent with the arguments advanced in
Chapter 5 for the relative nature of the concept of intelli-
gence? Why or why not?

b Is the analogy between ‘Aryan physics’ and ‘black intelli-
gence’ an appropriate one to support Eysenck’s views?

c What might be meant by the ‘proper’ measurement of intel-
ligence?

d Compare this passage with that from earlier in Eysenck’s
book quoted in Chapter 4, Exercise 1. Is the approach to
definition in both consistent?

4 Obviously homosexuals are ‘born’ not ‘made’. This must be the case
because frequently only one member of a family exhibits homosex-
uality even though his/her siblings have been raised in the same (or
very similar) home environment. If homosexuality were the result of
one’s interpersonal environment, it would not be expected that such
diversity should exist in the same family. If, on the other hand, sex-
ual role and preference are like the colours of one’s hair and eyes,
genetically determined, such diversity is easily accounted for. 

a What alternatives to being either ‘born as’, or ‘made into’, a
homosexual, could be postulated?

b Is it possible to consider environments as similar, in the
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absence of information about the person who is exposed to
them — that is, might not the one (objectively defined)
environment be psychologically different for 
different people? How relevant is this point to the 
quoted argument?

5 Seigler et al (in Boyers and Orrill 1972, p l05) criticise RD
Laing’s opinions about the medical profession and ‘medical
model’ of psychiatry in the following terms:

On the whole, people feel that the advantages of the medical
model are such that it is worth preserving the social fiction which
is required to sustain it. But not everyone is of this opinion; some
people, for example Christian Scientists, feel that other values take
precedence. As an individual, Laing is free to put forth any view on
these matters that he chooses but as a physician he is not free to
put forth the view that the social fiction called medicine is more
harmful than helpful. 

a Is this an argument?
b What persuasive techniques does the passage employ? Is it

evaluative or does it use argument ad hominem?

6 You express astonishment at the fact that it is so easy to make men
enthusiastic about a war and add your suspicions that there is some-
thing at work in them — an instinct for hatred and destruction —
which goes halfway to meet the efforts of the warmongers … 

I can only express my entire agreement. We believe in the exis-
tence of an instinct for hatred and destruction … According to our
hypothesis human instincts are of only two kinds: Those which seek
to preserve and unite which we call ‘erotic’ … and those which seek
to destroy and kill and which we group together as the aggressive
or destructive instinct ... Neither of these instincts is any less essen-
tial than the other … it seems as though an instinct of the one sort
can scarcely ever operate in isolation; it is always accompanied —
or, as we say alloyed — with a certain quota from the other side,
which modifies its aims, or is, in some cases, what enables it to
achieve that aim … The difficulty of isolating the two classes of
instinct in their actual manifestations is indeed what has so long
prevented us from recognising them. (Freud, writing to Einstein,
1932, quoted in Maple and Matheson 1973, pp 21–22) 

a By dichotomising instincts into two apparently discrete,
opposed classes, Freud seeks to explain human wars. In 
the light of previous discussion of misleading dichotomies
and ‘missing links’, what criticisms can be made of his argu-
ment?

b How could one isolate, by ‘their actual manifestations’, the
roles of such instincts?
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INTRODUCTION
Psychology1 is a very diverse science with many sub-areas and
branches — physiological psychology, learning theory, the psycholo-
gy of perception, ecological psychology, developmental psychology
and evolutionary psychology, among many others. While there is
much general agreement, specialists within differing areas can dis-
agree strongly over the way their science is practised — for example,
what counts as data and what kinds of explanations are permissible.
Some researchers in physiological psychology may have a poor view
of the explanations on offer in cognitive science, rejecting the whole
framework and disparaging them as ‘brainless’ (to use a term from
one critic). 

In this chapter we consider several kinds of explanation that either
did not fit into our discussion of explanation in Chapter 3 or were
treated too briefly there.

Among the many pleasures of studying any science is the discovery
of new facts — information one did not have and the satisfactions of
enhanced understanding — of making sense of things. The satisfac-
tions of enhanced understanding come from providing explanations.
We have already discussed general kinds of explanation in Chapter 3.
In this chapter we consider aspects of other kinds of explanation —
other ways of achieving understanding. 

It is generally agreed that the sciences, in all their diversity, are
about one ‘world’, although they each focus on different parts and
aspects of it. It is also notable that different sciences use different ter-
minology and concepts: they classify and relate things to each other in
different ways, even when they may be talking about the same things.
They have different ‘takes’ on this world. Even within one discipline,
there can be different branches each employing different terms and
concepts.

One aim of this chapter is to consider the place of psychology and
some of its branches within this unity and diversity. What, for example,
is the relation of psychology to physics or to physiology?

Most students come to the study of psychology having had some
experience learning other sciences at high school — perhaps biology,
physics or chemistry. No student starts psychology without a common-
sense view of what makes people work. For example, as young children
we legitimately expect parents to be angry when they find that some-
thing they value has been broken. We are all social creatures, and if we
are in any position to study anything we must have already found our
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Beginning students, if reading through the book, might be advised to read the rest of the book
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way through a variety of interactions with other people and we will
have taken advantage of judgments about what they think and want.
We will have been using this common-sense knowledge of how people
work in our day-to-day lives. So, one aim of this chapter is to consider
what relation psychology has to some of the practical pre-scientific
views we have about people. Is the assumption that people act on the
basis of their beliefs to achieve their goals of the same kind as the view
that the sun goes around the earth?

A unifying theme in this chapter is that despite the diversity of the
sciences and branches of science, the differing disciplines and branches
can be valuable sources of information for each other.

In order to examine the relationships amongst different fields of
explanation relevant to mental and behavioural phenomena, we will
distinguish and label various kinds of potential explanation. The ques-
tion of ‘levels’ of explanation revolves around these relationships. For
example, are evolutionary or genetic explanations more ‘fundamental’
or more ‘basic’ (because more physical/biological) than are social or
folk psychological accounts? We will need to be quite self-conscious
and analytical about what type of explanation is being discussed if we
are to think clearly about these ‘levels’ and the interrelationships
between them.

There are many ways of classifying explanations. Ernest Nagel
began a major work (1961) with the following division: deductive,
probabilistic, functional (or teleological) and genetic. Some classifica-
tions attempt to unify all kinds of explanation and take explanations
from particular sciences as their model. (Indeed, we discuss this in
Chapter3.)

In this chapter, we will consider, if rather too briefly in most cases,
several kinds of explanation that have been taken to be important in the
social and behavioural sciences. We label these: reductionist, folk psy-
chological, dispositional, information processing or representational, com-
ponential, connectionist, functional and evolutionary explanations. The
list is not exhaustive and the kinds of explanation in the list sometimes
overlap, but it does include most of the kinds of explanation psychol-
ogy students will meet that were not covered or do not readily fit into
the discussion in Chapter 3. We give a brief outline of each of these
before looking at them in greater detail. 

Reductionist explanations attempt to connect different (branch-
es of) sciences. The idea is that phenomena identified and possibly
explained by one science (say, psychology) can be given an explanation
in a more ‘fundamental’ science (say, physics). Such explanations may
both come from the same area of science but postulate different levels
of causation: an effect noted in cognitive psychology may be explained
within cognitive neuroscience.
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Folk psychological explanations are the ones we use in our daily
lives; they explain behaviour in terms of beliefs, desires and intentions.
Reason-giving explanations and purposive explanations are part of this
familiar, if prescientific, kind of explanation. When this kind of expla-
nation is applied to non-humans, it is sometimes called an anthropo-
morphising explanation.

Dispositional explanations are also a familiar part of our everyday
repertoire of explanations. They attribute a disposition or tendency to
something in explaining what happens to it. ‘Fragility’ is a disposition-
al concept. We explain why something has broken by referring to its
fragility and the fact that it received a blow. A psychological example
would be ‘irritability’. Someone’s overreaction may be explained by
their irritability and by an experience of a negative kind.

Related to folk psychological explanations are information pro-
cessing or representational explanations. Explanations of this kind
take much of their detailed inspiration from human experience with
computers — concepts needed to understand computer operation are
applied to people.

Componential explanations are an analytic kind of explanation
that explains the capacity of properties of a system in terms of two fac-
tors: the properties and capacities of the parts of the system (its com-
ponents); and their organisation in relation to each other. This is a very
general kind of explanation widely used in understanding complex
(psychological) systems and incorporates many information processing
explanations.

Connectionist explanations are at a lower level than many in for-
mal psychology and work in a more abstract way. Strictly, connection-
ists do not offer psychological explanations — they do not claim to
explain human behaviour or properties. Instead, they give what could
be called explanatory accounts or sketches of the behaviour and capac-
ities of artificial systems (neural nets) of idealised but neuron-like units.
But there has been, and there remains, potential for considerable trans-
fer to the psychological arena of many of the concepts used in explain-
ing these systems.

Functional explanations have as their focus what something does
rather than what it is. Many of the concepts used not only in our
unadorned conceptual schemes, but also in science, identify things by
their causal role or profile — how they are affected by other things and
what effects they have. Below we distinguish two senses of function,
one closely associated with componential explanation and the other
relevant to evolutionary explanations.

Evolutionary explanations are the final kind we consider. These
are one kind of genetic explanation. Genetic explanations place things
in time and are concerned with change. They connect present states
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with their origins, or at least prior states. In developmental terms, once
object constancy is achieved (very early) the question arises for things
— where were they before? When object ‘inconstancy’ develops — this
is the same object as before, but it has changed — the question arises,
what were they like before and how did they come to be the way they
are now? Historical explanations are a special kind of genetic explana-
tion (also so-called narrative explanations). 

Two main sources of genetic explanations within psychology are
developmental psychology and evolutionary psychology (of which
more below). It is worth noting that evolutionary psychology and
developmental psychology interact strongly with other branches of psy-
chology — if one branch of psychology proposes that things are thus
and so, but an advanced developmental psychology provides reason to
think that they could not have developed in that way or if evolutionary
psychology suggests there seems to be no way that homo sapiens could
have evolved to be like that, then there will be tension between these
branches. 

More specifically, the final type of explanation we consider is that
provided by evolutionary psychology. As noted, this is a particular
kind of genetic explanation. Evolutionary psychology offers an account
of how present-day humans may have acquired their characteristics and
capacities through the process of (Darwinian) evolution.

REDUCTIONIST EXPLANATIONS
What relations hold between psychology and other social, biological or
physical sciences? One view is that some sciences are more ‘fundamen-
tal’ than others. This view asserts that physics is the most fundamental,
with chemistry between physics and, say, biology and psychology less
fundamental again. 

These relations can be pictured in the following hierarchy:

psychology
biology
physics

corresponding, loosely speaking, in reverse order to the study of all
matter (physics), living matter (biology) and living ‘minded’ matter
(psychology).

A more detailed picture might include other sciences and subdivide
psychology thus:

social psychology
individual psychology
biology
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biochemistry
chemistry
physics

In this hierarchical view, it is not clear what is meant by the expres-
sion ‘more fundamental’. One possibility is that the more fundamental
science deals with things that are parts of the less fundamental science.
For example, to oversimplify, groups of people consist of people who
consist of cells which consist of organic molecules consisting of atoms
which in turn consist of fundamental particles (cf physics). 

Among many others, one important science left out of this hierar-
chy is what is currently called ‘neuroscience’. People may consist most-
ly of cells, but they are not exclusively neurons. So it does not fit the
simple hierarchy, although a knowledge of the nervous system is par-
ticularly important because of its causal role as part of the various con-
trol systems within people.2

With this hierarchical view in mind, some are tempted to argue that
all ‘psychological’ accounts of behaviour (including both mentalistic
and more behaviouristic formulations) can be replaced ultimately by
explanations in the physical sciences. The promise of this program is
twofold: not only would the inconsistencies and questionable assump-
tions of colloquial language be avoided, the whole range of mentalistic
concepts in psychology would also be precisely and unambiguously
redefined. Often the proposed reduction does not go all the way down
to physics. It is then a call to replace ‘the mind’ and ‘behaviour’ by
neurophysiological or biochemical concepts. Churchland (1988)
exemplifies the appeal of this program:

If materialism,3 in the end, is true, then it is the conceptual frame-
work of a completed neuroscience that will embody the essential
wisdom about our inner nature ...

Suppose we trained our native mechanisms to make a new and
more detailed set of discriminations, a set that corresponded not to
the primitive psychological taxonomy of ordinary language, but to
some more penetrating taxonomy of states drawn from a ‘complet-
ed’ neuroscience. And suppose we trained ourselves to respond to
that reconfigured activity with judgements that were framed, as a
matter of habit, in the appropriate concepts from neuroscience ...

Glucose consumption in the forebrain, dopamine levels in the
thalamus, the coding vectors in neural pathways, resonances in the
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nth level of the peristriatal cortex, and countless other neurophys-
iological niceties could be moved into the objective focus of our
introspective discrimination and conceptual recognition, just as G
min chords and A+9 chords are moved into the objective focus of
trained musicians’ auditory discrimination and conceptual recogni-
tion [emphasis added]. (pp 179–80) 

This radical proposal is known as reductionism. In its most popular
form, it asserts that all scientific information will (or could) ultimately
form a unified body of knowledge encoded in a self-contained language
of the physical sciences. Therefore, psychology is but a transitory disci-
pline which will be ‘reduced to’ physiology (especially neurophysiology)
and biochemistry. These two disciplines will eventually be subsumed
under the laws of microphysics, as is already apparent in some fields of
chemistry. Thus, there is a hierarchy of sciences, all resting ultimately on
physics, and all capable of being replaced by its concepts and laws — at
least at some time in the future. At present, psychology appears to be far
removed from physics, but, according to this view, it will be redefined
within the conceptual domain of this fundamental science. Indeed, it
could be claimed that intermediate stages in this reductionist program
are already evident. For example, both behaviourism and some of the
findings of contemporary neurophysiology seem to provide adequate
explanations of some phenomena without recourse to traditional psy-
chological (or at least mentalistic) concepts.

Using the physical sciences as a model, many argue that the process
of ‘reduction’ is continuously occurring. To support this point of view,
the example of successful reduction of a concept of one science to the
domain of a ‘more general’ or ‘more basic’ discipline, which is fre-
quently cited, is that of ‘temperature’. Long before detailed knowledge
of molecular theory and thermodynamics, regularities (‘laws’) involv-
ing temperature changes in gases had been formulated by Boyle and
Charles. With the development of micro-physical theory, it became evi-
dent that the expression ‘temperature of gas X could be taken to refer
to the mean kinetic energy of the particles of that gas’. That is, the
expressions ‘temperature’ and ‘mean kinetic energy’ were accepted as
contingently identical — they referred to the same phenomenon
despite their initially different meanings.

Or to put this point in the language of Chapter 4, the two expres-
sions, although of different ‘intension’, were shown to have identical
‘extensions’. New theories and more sophisticated measurement pro-
cedures allowed what was previously a useful, well-defined concept to
be subsumed under physical laws having a range of application which
is far broader than the phenomena to which the concept was original-
ly relevant. Although Boyle and Charles were not aware of the actual
details of what nowadays temperature is taken to be, their laws were
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both empirically supported and theoretically viable within the context
for which they were devised. The laws were nonetheless reducible to
instances of more general micro-physical regularities.

It is not surprising that this example is frequently cited to suggest
that psychological concepts will ultimately be reinterpreted in a similar
manner as referring to physico-chemical processes.4 This is despite the
fact that these psychological concepts may appear quite adequate with-
in their current range of application.

For example, Moss (1965) provides a vague suggestion concerning
the possible reduction of ‘hypnosis’ to physiological variables when he
asserts (p 50):

It would be comforting if evidence were available concerning the
physiological concomitants of hypnosis. Because all behavior must
be ultimately reducible to biological processes (and eventually to
Physics and Chemistry) identification of neurophysiological mecha-
nisms involved could constitute a long stride towards alleviating
the array of competing interpretations now in existence on the
molar level of behavioral description. However it must be acknowl-
edged that reduction of hypnotic behavior to physiological events
at the present state in our knowledge would constitute little more
than a substitution of one set of terms for another [emphasis
added]. 

Although there is much that could be objected to in this statement, it
illustrates the tendency to assume that reductionism is both possible
and desirable without offering any detailed justification for this view.
Similar unsupported assertions can also be found which deny the pos-
sibility (and/or desirability) of reductionism.

The issue of reductionism is important in elementary psychology
for precisely this reason. Students all too often assume either that men-
talistic concepts are appropriate and/or essential to psychology (that is,
irreducible) or, on the contrary, that no explanation which is not
behaviouristic or physiological can be regarded as adequate. In either
case, the student may easily overlook important aspects of the explana-
tory adequacy of alternative theories or the value of other concepts. 

Therefore, in the following brief discussion we shall attempt to
spell out some of the difficulties involved in maintaining a consistent
conceptual framework in one’s approach to psychological argument in
the face of assumptions concerning the possibility or impossibility of
reductionism.
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philosophy of science indicate that other reductions or attempted reductions in physics and in
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It is helpful here to draw a number of distinctions and to tease out
what is plausible in the temptation to reductionism. The idea that the
sciences, although different, concern a single world and that physics is
in some way fundamental can be expressed using the concept of super-
venience. A class M of properties — for example, psychological proper-
ties — supervenes on another class P of properties — for example,
physical properties — if no two things can differ in which M properties
apply to them without differing in their P properties. If the M proper-
ties supervene on the P properties, then no one thing can change in any
of its M properties without changing in at least one P property. It is
widely accepted that psychological properties supervene in this sense on
physical properties. If you change your psychological properties — say,
from thinking about Byron to thinking about Shakespeare — then some
of your physical properties will be different. Notice, though, that given
our present ignorance we have no detailed idea what these may be.

It is important to point out, however, that if one science is superve-
nient on another, it does not follow that the first can necessarily be
reduced to the second. One reason for this is that the concepts used in
the first science may not be identifiable with any (combination of) con-
cepts in the second. To use our Byron example, given, among other dif-
ferences, the extraordinarily detailed diversity of brains, there may be no
common set of physical properties possessed by every person, past pre-
sent and future, when they are ‘thinking of Byron’. Such properties or
concepts used in one science are said to be multiply realisable in the
other. A simple example of a multiply realised concept is the everyday
notion of a calculator — there need be no particular physical properties
shared exclusively by every calculator. Every calculator is a physical
object. But although all will be physical, some will be electrical, some
mechanical, some might be chemical — such as DNA devices. Others
will be quantum devices, and so on. No particular combination of phys-
ical properties as such will identify the class of calculators. 

But as well, part of the important work done in any science is to
classify and group various entities (sometimes called natural kinds) and
then to find out what properties they have and what relations they may
have to other classes of entities. These relations may be expressed, for
example, in the form of simple general statements of the kind ‘all Fs are
Gs’. Thus, ‘all mammals are warm-blooded’ claims that a particular
grouping of living creatures has a property — warm-bloodedness.
Progress occurs when classifications can be found in terms of which
useful explanatory and predictive general statements can be made.
Thus, despite their superficial similarity to fish, whales turn out to be
better classed as mammals in these respects. Often as a science pro-
gresses, reclassifications occur, and of course different sciences typical-
ly classify different things and in different ways. There is no guarantee
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that, where it is possible to translate these generalisations into a reduc-
ing theory, the resulting generalisations will be useful and explanatory.

Behaviourism is one form of reductionism that confronts students
very early in their careers.5 As a form of reductionism it seeks to redefine
phenomena treated by a variety of theoretical perspectives into physical,
more directly observable, concepts limited to stimuli and responses. It
might be regarded as an intermediate or transitional stage in the ultimate
rejection of traditional mentalistic concepts in psychology.

Although all psychologists study ‘behaviour’ (broadly defined),
there are great differences between them on the issue of reductionism.
Consider, for the sake of argument, the rather vague concept ‘anxiety’.
In both informal and psycho-analytic language, the word refers to
mental states involving fear, tension or apprehension. Psychoanalysis
even allows ‘unconscious’ anxiety. Indeed, unconscious anxiety con-
cerning sexual and aggressive wishes is hypothesised by Freud to be of
great significance in personality development. Therefore, in psychoan-
alytic literature, anxiety is indicated by a variety of indirect manifesta-
tions — in the ‘symptoms’ of neurosis, the thematic content of dreams
and fantasies, defensive personal reactions, and so on. Reductionists
could assert that anxiety consists only of particular behavioural reac-
tions. Or they may say that the term actually refers to physico-chemi-
cal processes such as cardiovascular, respiratory or muscular conditions
associated with the activity of the sympathetic nervous system. They
might further argue that knowledge of such processes is both necessary
and sufficient to explain the more ‘mentalistic’ aspects of anxiety. By
this they mean that anxiety is nothing more than a set of physiological
reactions. Hence, when our knowledge of physiology is more fully
developed, the reduction of anxiety to some set of physiological reac-
tions will be successfully effected.

This example is superficially analogous to the case of ‘temperature’
which we mentioned previously. Temperature was once indicated only by
changes in the mercury volume of a thermometer and/or by its subjec-
tive psychological effects (whether the substance being measured felt hot
or cold, and so on). But without knowing more precisely ‘what temper-
ature was’, it was nevertheless possible for scientists to discuss it infor-
mally (as it is now for people who know nothing about microphysics)
and also to incorporate the concept into a precise and heuristically 
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5 Two schools of behaviourism are sometimes distinguished:
(a) methodological behaviourism, which does not deny the existence of ‘mental’ phenomena,

but asserts that these are inherently ‘private’ and, therefore, cannot be scientifically studied; 
(b) philosophical or metaphysical behaviourism, which denies the existence of mental phe-

nomena as distinct from physical processes, and therefore focuses on observable ‘behaviour’
(because ‘that is all there is!’). 
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valuable set of ‘laws’. Similarly, not knowing what anxiety ‘really is’, we
can still employ the concept quite fruitfully in psychology or in our day-
to-day affairs. You don’t need to be a neuro-physiologist to understand
what it means to be anxious about your examinations, for instance.
Ultimately, however, psychologists may need to reinterpret the expres-
sion in the light of information from the biological or physical sciences.
Just as we now take ‘water’ to refer to H2O molecules (within a certain
temperature range), and ‘temperature’ applied to gases, to refer to the
mean kinetic energy of the particles of a substance, so we may ultimate-
ly take ‘anxiety’ to refer to specific physiological reactions and to noth-
ing over and above such reactions.

It comes as no surprise to find many arguments being advanced
against both behaviourist and other reductionist programs. However,
because these are usually directed at the materialist or physicalist foun-
dations of reductionism, they raise questions of philosophical analysis
beyond our present scope. Consequently, we will leave this issue open
and proceed to make a number of general, yet important, points which
have direct practical implications for psychological argument. These
should help you to avoid some common conceptual confusions associ-
ated with this issue.

FACILE OR TRIVIAL REDUCTIONS

Reductionism offers deceptively simple solutions to some very complex
problems. It is tempting to try to avoid virtually all explanations
phrased in conventional psychological terms by replacing these with
other more ‘basic’ explanatory terms from physiology, for example.

In previous discussion (Chapter 4) of circularly defined concepts
used to explain behaviour (for example, ‘instinct’, various ‘mental fac-
ulties’, and so on), we saw how easy it was to propose trivial
(non-informative) ‘explanations’ of complex behaviour. Reductionist
accounts of behaviour are also open to this abuse: what appears to be
a reductionist claim may, in fact, be merely a convenient, arbitrary or
post hoc postulate having little or no independent evidence in its support.
That is, apart from the behaviour being explained, there may be no evi-
dence for the particular explanation offered. This is sometimes referred
to as ‘transforming a problem into a postulate’. By this it is meant that
the problem (for example, what is ‘hypnosis’?) is gratuitously convert-
ed into an ‘explanation’ (for example, ‘Hypnosis is a physiological state
which causes people to behave in certain specified ways’). The ex-
planandum is used to explain itself with the help of an unsupported
reductionist assumption. In informal discourse, examples of this are
easy to find. One case is the frequent assertion that being a criminal 
or a homosexual, say, is ‘in one’s blood’ in such a way that all further
discussion of possible causes is superfluous. Such accounts are not
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informative unless some specific hypothesis about the genetic bases for
the relevant behaviours can be advanced on grounds other than the
occurrence of the behaviours in question (criminality, homosexuality).

Genuine reductionist arguments seek to subsume a ‘secondary’ sci-
ence (for example, psychology) within the more generally applicable
concepts and laws of a ‘primary’ science. They are not merely facile
claims that there must be a physiological cause for all behaviour. It is
the details of the reductionist explanation which are crucial in any par-
ticular case.

The important point to emphasise from this discussion is that pre-
cise, informative explanations are preferable to vague or circular postu-
lates whether or not the latter appear to be reductionist and therefore
‘fundamental’ or ‘basic’. Because all explanations are proposed within
particular contexts, as answers to specific questions, it may be impossi-
ble to decide which of two explanations is the more ‘fundamental’.
Certainly, the primary consideration should not be whether or not a
putative explanation is reductionist.

INCONSISTENT TERMINOLOGY

‘Psychoneurobiochemeducation’ is the title of a paper by Krech
(1971). This facetious title suggests that psychology is not an isolated
discipline but is constantly interacting with many other branches of sci-
ence. This view generates the enthusiasm that many psychologists show
for reductionist arguments. But the title also suggests the danger of
indiscriminately adopting parts of the vocabulary of diverse disciplines
for describing the one set of phenomena. This practice may create con-
siderable confusion, whether or not a reductionist argument is, in fact,
appropriate to the phenomena being discussed.

For example, although Krech is speaking only in very general
terms, he sometimes gives the impression that psychological words
such as ‘memory’ are likely to be replaced by physico-chemical expres-
sions. He says, ‘ … for every separate memory in the mind we will
eventually find a differentiated chemical in the brain — “chemical
memory pellets” as it were’ (Krech 1971, p 94). Such futuristic specu-
lations are often quite justifiable and need not raise any serious con-
ceptual issues. However, they do not really demonstrate, in detail, how
the reductionist program is to be effected. For instance, it might be
asked how ‘separate memories’ could be defined in a manner that
would equate them with Krech’s ‘memory pellets’. (Would such a ‘pel-
let’ correspond to ‘thinking of Bryon’, to use our example?) Given that
there is dispute about the best description of ‘what is learned’ or what
aspects of information are stored in memory, and how they are struc-
tured, the assumption that ‘separate memories’ will correspond to dis-
tinct physical structures in a manner analogous to pellets is naive, to say
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the least. Like all pseudo-reductionist speculations, its simplicity is
superficially appealing. But the cost of thinking in such simple terms
may be confusion between psychological descriptions of memory (con-
cerning information encoding, storage and retrieval) and physiological
hypotheses which, although concerned with the same phenomena, do
not necessarily relate to what is known of memory in the psychologi-
cal literature.

Other examples also show that serious conceptual confusions may
result from the premature assumption of reductionism. This is par-
ticularly apparent in students’ written work, where the vocabulary of
one discipline is employed indiscriminately to explain phenomena
more usually described in a different theoretical language. Lacking
any detailed procedures for relating the two sets of concepts, it is all
too easy for authors to create complex theoretical anomalies in their
written arguments. These are generally indicated when authors vacil-
late between theoretical terms from different scientific disciplines,
shifting the argument from one level of explanation to another quite
arbitrarily.

In the example of premature or pseudo-reductionist explanation to
be considered below, criticism is primarily made on the grounds of
explanatory inadequacy rather than pointing to reductionism per se.
We point out that it is not sufficient categorically to reject explanations
simply because they are reductionist, but it is legitimate to evaluate
their explanatory force in the light of the general criteria for adequate
explanation which were outlined in Chapter 3 — especially those con-
cerning circularity.

Most students of elementary psychology are familiar with the
observations and ‘laws’ of perceptual organisation proposed by Gestalt
theorists such as Wertheimer and Kohler. The major tenets of Gestalt
theory might be stated very briefly as:

1 An emphasis on the structured ‘wholeness’ of perception. Visual
experience consists of organised ‘wholes’ rather than discrete, dis-
joint components. The whole is greater than (or more accurately,
qualitatively different from) the sum of its parts.

2 A number of ‘laws’ of perceptual organisation are proposed.
These state that properties such as the similarity, proximity and
closure of elements lead to their perceptual organisation.

3 But such organisation is not intrinsic to the perceived stimuli; it is
‘imposed on’ them by the perceiver.

4 Therefore, a principle of psychoneural isomorphism is proposed to
account for these organisational properties. This asserts a one-to-
one correspondence between ‘brain fields’ and the perceived
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organisation of stimulus configurations. That is, the structural
properties of the brain bear a precise relationship to the aspects of
perceptual experience emphasised in the laws of organisation.6

The Gestaltists are somewhat ambiguous concerning whether this
is a causal relationship between two distinct phenomena, or whether
logical and psychological regularities are two aspects of the same reali-
ty. In either case, the principle is essentially reductionist, for the physi-
ological process would be regarded as ‘basic’ on both interpretations.
Prentice, calling the concept of isomorphism a hypothesis, states: ‘[I]t
comes nearest, perhaps, to what has sometimes been called the “dou-
ble aspect” theory, the view that cortical events and phenomenal facts
are merely two ways of looking at the same natural phenomenon, two
faces of the same coin, as it were’. (Prentice, in Koch 1959, p 435)

Granted that isomorphism is a hypothesis, it is, nevertheless, possi-
ble to employ the language of the hypothetical physiology of percep-
tion to ‘explain’ psychological phenomena in a deceptively simple
manner. The result is a mixture of inconsistent concepts and expres-
sions. For example, Gestalt effects like ‘closure’ can be spoken of as
‘field effects’ in the sensory projection areas of the cortex. These field
effects (which are hypothetical, at best) may be described as ‘forces’,
‘valences’, and so on, in pseudo-physical terminology. Hence, it
becomes difficult to distinguish between ‘field’ or ‘force’ as applied to
some (possible) cortical event and the metaphorical description of psy-
chological (mental) phenomena in similar terms. Rather than being
‘reductionist’, such accounts may not be essentially explanatory at all
and may merely generate considerable confusion due to the vacillation
between ‘physical’ and ‘psychological’ levels of description.

Recall that reductions are effected by establishing the contingent
identity (that is, the identical extension or denotation) of two or more
expressions. However, the arbitrary equation of perceptual effects and
brain-field properties asserts, rather than demonstrates, such an identi-
ty. In fairness to Gestalt theorists, the lack of independent evidence for
such cortical properties has long been acknowledged and the claim of
reductionism is seldom explicitly argued. Nevertheless, the frequent
confusion between the description of perceptual experience and (hypo-
thetical) neurological states renders the theory difficult to evaluate. It
provides the shadow, rather than the substance, of a reductionist expla-
nation — not because it is not reductionist, but because it is not ade-
quately explanatory.
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FOLK PSYCHOLOGICAL EXPLANATIONS
We are all ‘folk psychologists’, proposing explanations with or without
any explicit tuition in the academic field of psychology. Explanations of
this kind are used in our day-to-day dealings with each other, predom-
inantly in explaining behaviour but in other applications as well. A famil-
iar kind of common-sense explanation, they have come to be called folk
psychological explanations. Typically, in these kinds of explanation of
a person’s behaviour, we attribute beliefs and desires to them and take
them to be acting rationally — that is, acting on the basis of their beliefs
to satisfy their desires. Why did Mary swerve her car? She saw (and
hence believed there was) a large truck heading towards her and acted
as she did because she wanted to avoid a collision. Why are there peo-
ple in this lecture theatre right now? They intend to hear Professor X
and believe she will be speaking here very soon. 

Many familiar expressions in natural language are used to express
explanations of this kind. We speak of the reason someone had for act-
ing, what their purpose was, what they intended, and so on. As we have
seen for explanations generally, when other parts of a full explanation
can be taken for granted we only mention the salient parts. For exam-
ple, in explaining someone’s action we may only refer to what they
wanted to achieve (desire), because it is taken for granted that they
believe doing what they did would achieve that result. Similarly, we can
explain someone’s taking a back route home by saying they thought it
would be quicker (belief), taking the relevant desire(s) for granted. 

It is worth reminding ourselves how effective explanations like this
can be and what a powerful tool this account of people’s behaviour is,
‘pre-scientific’ though it may be. To adapt an example from Jerry
Fodor: Professor X (from the paragraph before last) may have agreed to
give her talk three months ago, from across the country. After her
acceptance, her name was included in the list of speakers and two weeks
before the event a return air ticket arrived in the mail. Now, having
adjusted her behaviour in myriad ways — to mention only two — pack-
ing her bag the night before and cutting short a conversation with a col-
league that otherwise would have led to her missing the plane, there she
is only five minutes’ walk from the lecture theatre. Viewing her body
merely as a lump of matter buffeted by physical forces is no way to pre-
dict its presence on this side of the country so close to this venue at this
time. Her presence is obviously to be explained in psychological ways.

Psychologists commonly view folk psychological explanations like
this as unsatisfactory from a scientific point of view. Sometimes the
source of this view is scruples about the quality of the evidence justify-
ing the attributions of belief and desire in particular cases. For practi-
cal purposes, however, it seems clear there is no doing without them in
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understanding our fellows. Some writers, however, have suggested that
the need for explanations of this kind merely reflects the undeveloped
stage of our science. In the quote earlier in this chapter, Churchland
refers to the ‘primitive psychological taxonomy of ordinary language’.
He has, in fact, advocated eliminating this kind of explanation entirely
and replacing it with a more scientific kind — for example, as provid-
ed by neuroscience. The view he expressed is not that both kinds of
explanation have their place; rather, the neuroscientific kind should
supplant the folk psychological. This is clearly a radical position that is
sometimes given the clumsy label ‘eliminativism’, although it is a ver-
sion of what we have called reductionism. 

Before leaving the topic of folk psychology, we should note that
social psychology frequently supplies a very different content for every-
day explanations, related instead to concepts such as ‘dispositions’. Von
Eckardt (1997, p 31) points out that:

Social psychologists have been studying folk psychology for nearly
50 years under the labels ‘self-perception’, ‘person perception’, (or
‘social perception’) and, more recently, ‘social cognition’.

People routinely explain behaviour by attributing traits or psychologi-
cal dispositions to each other (for example, ‘greediness’), and then
identify related triggering circumstances (for example, the perceived
availability of food). These have been called trait-trigger explanations.
Explanations of these kinds clearly fit into the category of disposi-
tional explanations, but like intentional and reason-giving explanations
are part of our common-sense repertoire. In assessing such explana-
tions our standard question about the quality and independence of the
evidence for the claimed trait or disposition remains important. (Recall
the discussion in Chapter 3.)

INFORMATION PROCESSING/REPRESENTATIONAL 
EXPLANATIONS
One of the major influences on information processing explanations in
psychology has been the invention of the computer. The computer has
been an extraordinarily valuable tool for use in the sciences, but the
body of theory and expertise developed in constructing, operating and
understanding them has also been seen as a valuable model for psy-
chological theorising. This is sometimes expressed in the very strong
view that the mind is a computer. A weaker view is that thinking is a
form of computation.

What this claim comes to will depend on what we take a computer
to be. Everyone reading this book is almost certainly familiar with
some kind of computer, probably a personal computer, and will have
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used one for word-processing, graphics or game playing. Yet, if this is
what a computer is, it seems far-fetched to claim that the mind is like
such a machine in significant respects. We need to know how to think
about or how to analyse computers if the claim is to be at all plausible.

Remarkably, in the history of ideas, there was a quite precise theo-
retical account of computation before there were any general-purpose
computers operating. In the mid-1930s the British mathematician Alan
Turing developed the idea of a device with only a finite number of
internal states that could read and write discrete symbols on to a tape.
He was able to show that these devices could perform many symbol
manipulation tasks. For example, if (sequences of) the symbols were
systematically interpreted as representing pairs of numbers, a device
could be specified to read any pair of the symbols and write strings of
symbols interpretable as their sum; or another device could deliver
their product or the value of the first number raised to the power of
the second, and so on. These examples are numerical but need not be.
More remarkably still, he was able to show that a single machine of the
same general kind of design, now called a Universal Turing Machine,
could do everything that any of the special-purpose devices could do.
He had developed the idea of a general-purpose programmable com-
puter. A device which, although clearly physical — a kind of machine
— had extraordinary flexibility and plasticity.

Many possible definitions of computation have been advanced.
Brian Cantwell Smith considers no fewer than six in The Age of
Significance, (Smith, forthcoming, vol 1), noting that no pair of defin-
itions is equivalent and no single definition is adequate. A succinct one
for our purposes is that computers are information processors — com-
putation is a special case of information processing. In the growing sub-
field of cognitive science (which crosses the disciplinary boundaries
amongst mathematics, psychology, neuroscience and computer sci-
ences), a more informative widely used one is that computers process
information by manipulating symbols. Symbols are in turn defined as the
physical representations of information. This view is sometimes taken to
characterise them as formal symbol manipulators — devices that manip-
ulate symbols or representations solely on the basis of the physical char-
acteristics of the symbols — independently of what, in normal contexts,
would be called the meanings of the symbols.7

This is the kind of view of computation that has captured the imag-
ination of psychological theorists. The great attraction is that these
flexible devices could be programmed to manipulate representations in
a way that reflected their meanings — much the way, as we noted
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above, pairs of strings of symbols interpretable as standing for numbers
could be manipulated by a computer to produce a string of symbols
standing for their product. Under the appropriate interpretation, for-
mal symbol manipulation could be seen as multiplication. A key appli-
cation for cognitive psychologists was that these devices could be
programmed to take pairs of strings of symbols representing, for exam-
ple, two premisses — two pieces of information — and manipulate them
to produce a string of symbols that represented a conclusion which in
fact followed from those premisses. Under this interpretation, the sym-
bol manipulation could be seen as logical deduction. Interpreted in the
right way, symbol manipulation delivers the same result as logical
thought — an important cognitive capacity.

The information processing approach takes the mind to be a com-
puter, or more specifically, various cognitive processes are taken to be
kinds of computation. Since there are many kinds of computers and
computational processes, the question that arises in explaining cognitive
capacities is what kind of computational processes underlie human cog-
nitive processing. If ‘thinking’ is only formal symbol manipulation, what
are the symbols and what are the basic processes of symbol manipulation?
It is well known from computer science that many different computa-
tions are input–output equivalent. Although they achieve the result in
different ways, they pair the same inputs and outputs. On this view, it is
a matter of some importance if a process of computation is proposed to
generate the correct pairings that there be independent evidence to sup-
port the claim that this particular computational process is the one peo-
ple actually use. Unfortunately, the available evidence frequently fails to
rule out many possible processes, so that arguments for specific propos-
als as to how the processing occurs frequently remain inconclusive. 

Below, in the section on componential explanation, we provide a
general framework into which information processing explanations fit.

THREE LEVELS OF EXPLANATION OF COMPLEX SYSTEMS
We have just briefly considered two kinds of explanation — folk psy-
chological and information processing. A number of authors have
made these the ‘top’ two levels in a framework of three levels of expla-
nation argued to be especially appropriate for cognitive psychology.
They have taken this framework from an influential general analysis by
David Marr (1982) of levels of explanation for complex systems which
was proposed in his work on a computational theory of vision. He dis-
tinguished three levels, which he called: the computational, the algo-
rithmic and the physical.

The ‘computational’ level, rather misleadingly named, describes the
task the system carries out in terms of its end-points — on a simple
input–output view, the pairings of output with input. Notice that output
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need not be thought of as behaviour. Marr himself took the output end-
point of the visual system to be an interpretation of the world as coloured
three-dimensional objects. This level identifies what is done and perhaps
(see below) should not be counted as explanatory at all.

The algorithmic level specifies in terms of computational proce-
dures how the system produces the pairings specified at the above level.
This is an information processing level.

The physical or implementational level shows how the system works
in terms of the physical mechanism of the brain or the computer hard-
ware, for example. 

Some thinkers have adapted this framework to systematise under-
standing the behaviour of all complex systems by locating folk psycho-
logical and information processing explanations in relation to
lower-level explanations in Marr’s scheme. 

Starting at the top, folk psychological explanations are taken to
belong to a level of explanation (or organisation, when it is attributed
to the system being explained) which has been called the knowledge
level (Newell et al 1989, p 96), the semantic level (Pylyshyn 1989, p
57) and the intentional stance (Dennett 1998, p 253). This top level is
the one with the poorest fit to Marr’s hierarchy.

Dennett’s hierarchy is a hierarchy of stances we can take in explain-
ing or predicting the behaviour of complex systems. At the top is the
intentional stance — here we explain/predict the behaviour of a sys-
tem by attributing beliefs and desires and assuming it will act rational-
ly. Any system susceptible to explanation by the intentional stance is
called an intentional system. As we have observed, it is part of our
everyday experience to use this stance in our dealings with fellow
humans, but its proponents argue that it can usefully be applied much
more widely through the animal (and even the plant) kingdom as well
as to artefacts like computers. 

Within the intentional stance, Dennett distinguishes further levels
as certain special cases. He identifies classes of intentional stances in
which the attributed beliefs and desires can be complex — for exam-
ple, a second-order intentional stance attributes beliefs or desires about
other simple beliefs or desires. Contrast attributing to Jo the belief that
it is raining with attributing to her the belief that Chris thinks (or
believes) it is late. In the first case, a simple belief is attributed. In the
latter case, a second-order belief — a belief about a belief — is attrib-
uted. Creatures characterised as having second-order beliefs or desires
are said to have a theory of mind. Some researchers claim that this dis-
tinction marks the difference between humans and other animals —
only humans warrant treatment as second-order intentional systems.8
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The second level is the design stance. Here we take the system to
be designed to work in a certain way and predict its behaviour on the
basis that it will work as designed. We assume it will not malfunction.
Many of us, for example, find it most natural to adopt this stance in our
dealings with alarm clocks. But more significantly, this can be seen as
the level at which information processing psychology supplies explana-
tions. Dennett has also called this the algorithmic level (1998, p 253),
while Pylyshyn and Newell have called a special case of this level the
symbol level. Their name for this level reflects an extra commitment on
their part to the claim that the information processing at this level is
carried out by formal symbol manipulation. 

The third level is the physical stance, most frequently adopted in
the physical sciences. Here we appeal to our knowledge of the initial
physical state of the system and laws of nature to predict its behaviour.
For example, think of predicting an eclipse of the sun, based on the
positions of the sun, earth and moon and the laws of their motions.
Pylyshyn calls this the physical or biological level. Unfortunately, for
practical purposes when explaining the behaviour of complex systems
(like computers or brains), our ignorance, among other things, of the
needed details of the (initial) physical state typically precludes taking
this stance (which, of course, is what is at stake in reductionism).

Having identified three levels at which explanations can be given,
we need to ask how the levels are related to each other. What bearing
should explanations at the intentional or knowledge level (for example,
folk psychological explanations) have on those of researchers propos-
ing information processing models of cognition at the design or algo-
rithmic level? Dennett suggests the relation is similar to that between
arithmetic and hand calculators — the intentional stance constrains the
design stance by providing a normative theory that the design should
match as well as possible. We have already distinguished what is done
from how it is done. The contrast being drawn here is between what
ought to be done and what is done. Dennett says the intentional stance
‘reminds the designer or design-interpreter of what the system is sup-
posed to do’ (Dennett 1998, p 316).

Some psychologists reject all explanations from the top level as
inadequate. A necessary condition for the upper level of explanation to
be appropriate has recently been explored by Elliott Sober (1998),
which we mentioned briefly in Chapter 5. His idea is that if experi-
mental work does not justify inferring an intervening variable or causal
factor, then it cannot support hypotheses about such things as inten-
tional states taken as beliefs and desires, for these are just special kinds
of intervening variables. He looks at some experimental work done
with chimpanzees designed to test the hypothesis that they have a the-
ory of mind — that they think other chimps think, and asks: Does this
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experiment even justify the claim that there is an intervening causal fac-
tor or variable of any kind operating? He finds that the answer is ‘no’,
and so no case has been made for attributing a theory of mind.

Sober concludes: 

There is more to mentalistic hypotheses than the postulation of
intervening variables. Attributions of beliefs and desires not only
claim that intervening variables exist, but assign them a semantic
content ... There presently exists a very large gap in our under-
standing of how attributions of mental states should be evaluated.
Nonetheless the argument of the present paper suggests a kind of
baseline: if an intervening variable model cannot be justified,
it is questionable whether one should spend time arguing
about exactly what semantic content those supposed inter-
vening variables possess. (pp 494–95).

COMPONENTIAL EXPLANATIONS
In this section we present a useful framework that incorporates each of
the preceding three levels of explanation while focusing on the second
— variously called, as we have seen, the algorithmic level, the informa-
tion processing level, the symbol level, and the level at which one
adopts the design stance.

By way of easy introduction, consider how one can explain one spe-
cific cognitive ability: the ability to perform the following mental arith-
metic task: Multiply together two numbers expressed as roman numerals
and give the answer as a roman numeral. For example, multiply togeth-
er XXV and XL to get M. A combination of familiar abilities or capac-
ities can explain this. The ability to convert roman numerals to the
familiar decimal arabic numerals, combined with the ability to multiply
numbers expressed in that notation and then to convert back from ara-
bic to roman numerals, could be the explanation of this ability for
many people.9

Not all explanation consists of explanation of changes, showing
how some effect is caused, or explaining why a system changed from
one state to another — an area where the D-N model (of Chapter 3)
is readily applied. Explaining the properties or capacities of systems is
another important explanatory achievement of science. It has been
called componential explanation (by Clark 1997), and more general-
ly property explanation or explanation by analysis by Robert Cummins
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(1983). It is a kind of explanation directed to showing what it is about
a system that gives it certain properties, characteristics or capacities. An
example from the physical sciences would be the explanation of a sub-
stance’s flexibility in terms of its chemical structure.

The general idea is that we can explain how a system has certain
properties or capacities by showing how these emerge from the prop-
erties or capacities of its parts (or components) and their organisation.
In chemistry, the atomic theory of matter provides a nice example.
Here, various properties and capacities of substances are explained in
terms of the properties of their components and their organisation (or
structure). Where the system’s property or capacity is something it
exhibits as the result of some process through time, the explanation can
be thought of as explaining how a particular result is achieved.

Of course, a logically prior notion to how a result is achieved is
what is done. Without some idea of what is done, there will in general
be no way to check proposals as to how it is done. But as Cummins
(1983, pp 141–42) says, 

[C]apacities are not explained by specifying them, be it oh-so-care-
fully-and-mathematically. They are explained by analysing them
and ultimately by exhibiting their instantiations in the systems that
have them. Specification of a capacity can be a fascinating and
challenging scientific problem, but it is not explanation. 

The explanation of a capacity will have three steps:

1 Specification: identifying what the capacity achieves.
2 Analysis: breaking it into its parts.
3 Instantiation: showing how it is realised physically.

Note the close parallel of these three steps to the three levels identified
in the preceding section.

We have just considered specification (step 1). The process of
identifying the components of a system and their relationship to each
other is called system analysis (step 2). Artefacts are a good example
where it can be relatively easy to identify components and their organ-
isation. An illustration is an electrical circuit diagram showing how
capacitors, resistors, and so on, are connected to each other. Some-
times, however, the capacity of a system to do something is analysed
not in terms of the its components, but via the organised cooperation
of a number of more basic capacities. Where the capacity itself is
analysed into other capacities, this is called functional analysis. These
may not even be capacities of specific components of the system, but
capacities of the system as a whole. In the example above, a person’s

L E V E L S O F E X P L A N A T I O N •  2 1 3

•Logical Psych final  30/11/00  12:09 PM  Page 213



capacity to multiply together two numbers represented by roman
numerals and give the product in roman numerals may be analysed
into: the capacity to convert them into decimal notation; their capac-
ity to multiply two decimally represented numbers together; and their
capacity to convert back from decimal to roman numerals. In a case
like this, the more basic capacities still seem to be capacities of the
whole system.

As Cummins (1983, p 30) points out: 

The explanatory interest of functional analysis is roughly propor-
tional to (i) the extent to which the analysing capacities are less
sophisticated than the analysed capacities, (ii) the extent to which
the analysing capacities are different in kind from the analysed
capacities, and (iii) the relative sophistication of the program
appealed to — i.e. the relative complexity of the organisation of
the component parts/processes that is attributed to the system. (iii)
is correlative with (i) and (ii): the greater the gap in sophistication
and kind between analysing capacities and the analysed capacity,
the more sophisticated the program must be to close the gap. 

The third step, then, is to show how the capacity is instantiated in a
particular system (or kind of system). Sometimes, as in much cognitive
psychology, there is no obvious association of functions with compo-
nents of the system. Yet, without some such association, we will not
have shown how the capacity we have analysed is instantiated in the
particular system which exhibits it. This part of the explanation will
typically be guided by constraints from other sciences, such as biology
or neuroscience. But, of course, it will frequently be the case that pos-
sible instantiations are very speculative indeed.

Many psychological capacities studied in cognitive psychology are
specified in terms of some logical or semantic relationship between the
input to the system and its output. A capacity to do mental arithmetic,
say simple addition, can be specified as taking representations of two
numbers as input and producing a representation of their sum as out-
put. Here, the capacity is specified by interpreting its input and output
as symbols representing numbers. A system that can have some of its
physical states so interpreted can be viewed as an information process-
ing system and we call its analysis interpretive analysis.

An important class of capacities for cognitive psychology are those
specified (under interpretation) by some kind of inferential relation
between their inputs and outputs. The output can be inferred from the
inputs. Inputs and outputs can be treated as sentence-like and inter-
preted as propositions expressed by those structures. An obvious exam-
ple, which we have already remarked on, is a human’s capacity to draw
a conclusion from a pair of premisses. We call a capacity that can be
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specified in this way an inferentially characterisable capacity. The
explanatory task will be to show how a system manages to get the right
output.

As in this example, inputs and outputs can sometimes be taken to
be strings of symbols — or sentence-like structures. An expert system
in artificial intelligence is a non-biological system that can be inferen-
tially characterised. Given strings of symbols (interpreted as) describing
some situation (perhaps medical symptoms), it can combine these with
symbols stored in a ‘knowledge base’ and output a string of symbols
which can be interpreted as expressing the proposition that the patient
has a particular disease. 

We will use an example of Cummins where a visual illusion is to be
explained. If an after-image is seen as being a spot on a reasonably close
wall, then when the subject moves towards the wall the spot appears to
shrink. This capacity to shrink after-images is explained informally by
Cummins (1983, p 83) as follows: 

If there were a real spot on the wall, its image on the retina would
expand on approach, unless the spot were itself shrinking. A real
spot, shrinking at the right rate (i.e. as the square of the distance
to the retina) would produce a retinal image of constant size. Since
the retinal ‘(after-) image’ remains constant in size the subject sees
a shrinking spot on approach. 

As Cummins notes, this capacity to shrink after-images is an inferen-
tially characterised capacity — the conclusion that the spot is shrinking
is inferred from the premisses that the retinal image is not shrinking
and the distance to the spot is decreasing. This inference is not a con-
scious inference, because the subject knows there is actually no spot
there. The suggestion is that the subject’s visual system treats the spot
as though it were on the wall despite considerable evidence the subject
has to the contrary. In doing so, the shrinking capacity is then taken to
be normal functioning.

Cummins sees the explanation as requiring two phases, but our
interest is only in phase one, which involves inferential characterisation.
In this phase the visual system delivers the information that the after-
image is shrinking.
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Here is a flow-chart diagram of the explanation of the capacity to
shrink after-images.

The ‘pay-off’ for distinguishing different types and different levels
of analysis and explanation is to empower the student to criticise and
evaluate the kinds of explanations found in the psychological literature.
How are you to evaluate analytic or componential explanations? 

A crucial part of explanation by analysis is the claim that anything
with the identified components organised as they are will have the
property being analysed. It is therefore important, when possible, to
show that this is so on the basis of properties of the components (and their
organisation) and to show that the analysing properties are obtainable
from the properties of the components of the system.

2 1 6 •  L E V E L S O F E X P L A N A T I O N
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A related requirement is that there should be independent evidence
for the sub-capacities of the system or the properties and organisation
of the components. If the claim is that the system has a particular prop-
erty in virtue of being analysable in a certain way, then we don’t want
the claimed analysis to be the only source of evidence that the sub-
capacities exist, or that the components have the properties claimed, or
that they are organised in the specified way. Sometimes we can see that
if the property had a certain analysis, then everything would work nice-
ly and this can tempt us to think it must have that analysis (failing any
other account). But this requirement demands independent evidence
for the detailed account to be acceptable.

A final requirement is that the analysis not be circular — that the
property being analysed should not appear illegitimately among the
analysing properties. This is clearly desirable for non-graded properties.
Where the property to be analysed is a graded10 one (as intelligence,
for example, is often taken to be), a consequence of this requirement
is, at least, that any components that do have this property should have
it to a lesser degree. 

This last requirement is very important if we are to avoid explana-
tions that commit the homunculus fallacy. This is the mistake of
appealing (possibly covertly) in our explanation of a certain ability or
capacity to the very ability we are trying to explain. We would make
this mistake in giving a symbol-manipulation account of language com-
prehension if we postulated an agent that was required to ‘understand’
the symbols it was processing. The name refers to the picture of a lit-
tle man, or homunculus — often taken to be an intelligent agent —
‘inside the head’ exercising the very ability he is called on to explain.
The problem is one of a potentially infinite regress (that is, inside the
homunculus would be another, and inside him another, and so on infi-
nitely). Must the homunculus himself have his own homunculus, and
so on?

It can be very tempting to use a kind of communicational model in
cognitive psychology, and mistakenly to treat internal symbols or rep-
resentations as we might the external symbols we use for communica-
tion. My ability to follow a recipe (external symbols), for example, may
be a legitimate explanation of my cake-making ability. I read, under-
stand and obey the instructions, and the cake is made. But if someone
appeals to internal representations (symbols) to explain some cognitive
ability, we should be wary that they are not illegitimately requiring
that, for example, they be understood. 
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CONNECTIONISM
In this section we look at explanatory models that operate closer to the
physical or biological level than do many of the psychological explana-
tions we have just been considering. What sorts of capacities and
behaviour are possible with networks of idealised neuron-like units?
And what of psychological interest can be learned from them?

Connectionist systems, also called neural nets and parallel distri-
buted processors, consist of interconnected processing units, or nodes.
Some of these are distinguished as input units and some as output
units. Any remaining ones are called ‘hidden’ units. Units are typically
arranged in layers, so that units in the same layer are not directly con-
nected to each other. A common configuration would consist of an
input layer, zero or more hidden layers, and an output layer. The fol-
lowing diagram shows a simple ‘feed-forward’ neural net with one hid-
den layer.

The individual connections between units are uni-directional: output
from one unit is (part of) the input to any unit it is connected to.

Each connection carries a weight or strength which reflects the
degree and kind of influence the unit whose output it is connected to
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can have on the unit it leads to. What is affected in this way is called
the state of activation of the unit. A connection can have an excitatory
or an inhibitory effect on the level of activation of the unit it feeds into,
and the magnitude of this effect is determined in part by the weight or
strength of the connection. In the above diagram, the differing thick-
nesses of the connection lines reflect their differing weights. Units
adjust their state of activation depending on their total inputs, and
their current state according to an activation rule. The overall input to
a unit is the weighted sum of all its inputs — that is, the sum for each
of its inputs of the product of the strength of that connection and the
magnitude of that input, the latter being typically identical to the out-
put of the unit from which it is sent. Activation rules can be quite
diverse, but an example of a simple rule would be one which deter-
mines that the new activation of the unit is, say, 1 if the net input
exceeds a certain threshold and 0 otherwise. Notice that in this partic-
ularly simple case, the prior level of activation of the unit plays no part
in determining its new level.

This new state of activation determines the new output along each
of the connections leading from it. In simple cases, the new output
might just be equal to the state of activation. 

So, there are two main kinds of components to a neural net — the
units, which can be of three kinds (input, hidden and output), and the
connections. The units are characterised by two features — their
thresholds and their level of activation. The connections are charac-
terised by their direction and weightings. (Negative weightings will
correspond to inhibitory connections.)

With the appropriate weightings between units, a neural net can
map patterns of input activations on to patterns of output activations
in sophisticated ways. Given appropriate interpretations of these input
and output activations, nets can be seen to perform many useful and
complex tasks, including tasks normally taken to require cognition
when performed by humans. 

An important feature of neural nets is that they can be ‘taught’ or
trained to adjust their output to patterns of input. In training mode, it
is possible to successively adjust the weights of the connections so that
mismatches between the pattern of activations at the output layer and
the correct pattern for an input are reduced. There are many ways this
can be done.11

L E V E L S O F E X P L A N A T I O N •  2 1 9

11 An early influential example of a neural net was Sejnowski and Rosenberg’s NETtalk — a sim-
ulated text to speech ‘reader’. To allow for the irregularities of English orthography, the input to
NETtalk was a seven letter window, giving three letters of context either side of a single letter.
The network has 203 (= 7 x 29) input units, 80 hidden units and 26 output units, coding
phonemes. 
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It is worth emphasising something that is often taken for granted.
Typically, what makes an output correct or not is its interpretation in
relation to the interpretation of its input nodes. To make this specific,
consider a simplified net in which the input and output nodes have only
two levels of activation, say 0 or 1. For a particular task — say, classify-
ing an object on the basis of its properties — take each input node acti-
vation to represent which one of several properties an object has, and a
single output node to represent whether or not it is an object of a spe-
cific kind. With this interpretation, the output will be correct if its acti-
vation level is 1 precisely when an object with the properties represented
by active input nodes (activation level 1) and none of the properties rep-
resented by inactive input nodes (0) is an object of that specific kind. At
one level, the neural net can be described as mapping patterns of input
activation into patterns of output activation. When these levels of acti-
vation are interpreted in the way we have just suggested, it is seen to be
classifying objects on the basis of their properties.

There are two general kinds of representation in connectionist sys-
tems — localist, like the example just given, and distributed. Where the
representation is localist, levels of activation of individual units do the
representing. In the example, levels of activation of individual input
units represent the presence or absence of particular properties. In dis-
tributed representation, it is patterns of activation in groups of units
(two or more) that representations are assigned to. 

Neural nets have a number of important features. We identify just
three here — learning, generalisation and graceful degradation. We
have already discussed learning. After the weights have been automat-
ically adjusted on a training set of input–output pairs, what is particu-
larly impressive is how the weights of the resulting net can deliver the
correct output patterns on new input patterns — ones they were not
trained on. This ability is sometimes described as generalisation.
Unfortunately, this does not always happen. It may require some
experimental variation of the number of units — for example, hidden
units. For example, if there are too many hidden units the net can
adjust itself so that it can give the right answers for the training pairs of
input and output without needing to compromise the weightings over-
all to get the best fit. If this happens, then the net may have in effect
only learned the finite number of pairings it was trained on and will not
generalise well. 

Graceful degradation is contrasted with catastrophic failure. Simply
put, a system has the property of graceful degradation if it fails gradu-
ally rather than abruptly. As conditions for the input or the system itself
gradually change from being ones in which it works well, its perfor-
mance deteriorates gradually. For example, the malfunction of only a
small number of units in a neural net may lead to an indiscernible drop
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off in its performance. By contrast, in many classical systems, malfunc-
tions in part of the system may knock out the whole system.

The capacity of neural nets to fit training sets of input–output pairs
can be very useful where the theorist has limited information. For
many domains, there is no known function connecting input to output
— think of any of the abilities we have for which we have no account
of a systematic connection. In this case, we do not have a specification
of the ability. We can only manifest it. Suppose identifying adult faces
as male or female is such an ability. A system, after training to match
output to input over a finite number of cases, may generalise very well.
If this happens, it can turn out that an examination of the system —
the details of its weightings, and which units have high or low activa-
tion for particular inputs — may provide the researcher with clues to
help formulate a theoretical account of how the task is done. For exam-
ple, in the face–gender case, it could turn out that an examination of
input and the structure of the neural net reveals that the systems is
‘paying attention to’ nose length. This may provide a clue for what
properties to include in a theoretical account. 

On the other hand, such an examination (even with the help of
sophisticated mathematical techniques) may only reveal a bewildering
array of weightings and activations which mysteriously seems to get the
job done but is theoretically unhelpful. Yet, even in this case, there can
be benefits. First, if your aims are practical and not theoretical, devel-
oping a system that works successfully on a task can in itself be quite an
achievement. A reliable face–gender system could, for example, be a
useful part of a face recognition system — reducing the number of pos-
sible candidates for classification by that system. Second, such a system
may be useful retrospectively when a theory of how the task is done has
been or is being developed. Guided by the theory, a re-examination of
the system may reveal that this system, too, performs the task using fea-
tures or features of features (and so on) that the theory identifies.

FUNCTIONAL EXPLANATIONS
Explanations in terms of functions are widespread in both technical
contexts and less formal ones. Simply put, a function of something is
what it is for, something it does, some role it plays in a system, or some
effect it has or should have. Notice that not every effect something has
is one of its functions. A function of the heart is to pump blood and
this is one of its effects, but it also makes a noise, which is not, of
course, ‘what it is for’. 

There are two fruitful ways of connecting functions to explanation.
On one view, the function of something is the particular effect it has
that explains why it is there. The noise hearts make does not explain
why animals have them. But their blood pumping effects do. We will
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see more of this kind of function next when we discuss adaptations in
evolutionary explanation by natural selection. 

Another view of function is closely connected with componential
explanations that we discuss above. On this view, the function of some-
thing that is part of a system (that is, a component) is the dispositions
it has which contribute to the componential explanation of some
capacity or characteristics of the containing system. As Godfrey-Smith
says (1995, p 187), ‘They explain how something is done, not why some-
thing is there’ (italics added). 

The former view, that the function of something is the particular
effect it has that explains why it is there, is central in many evolution-
ary explanations, which are the topic of the last section of this chapter.

EVOLUTIONARY EXPLANATIONS
An increasingly influential kind of explanation in psychology not
included in the above classification scheme, but importantly related to
the genetic, functional and purposive explanations as well as Dennett’s
‘design stance’, is evolutionary explanation. A recent body of work
incorporating this kind of explanation has come to be called evolu-
tionary psychology. We turn now to discuss some of the assumptions
and limitations of this kind of explanatory scheme.

The central ideas of the theory of evolution seem remarkably sim-
ple and are widely known, as is the general structure of many evolu-
tionary explanations. But it is surprising how easy it is to reason badly
with some of these ideas, so we draw attention to some distinctions it
is useful to keep in mind and to some of the pitfalls in assessing the ade-
quacy of explanations like these, especially as they are applied to human
behaviour and human capacities.12

Simply put, a characteristic in a particular biological species evolves
if it changes through time. For example, at some time the members of
that species lack that characteristic and at a later time they exhibit it. The
question arises as to what causes this change. Of the many explanatory
possibilities, the most frequently cited is likely to be ‘natural selection’.

The fundamental idea of evolution by natural selection is roughly,
but usefully, captured in the phrase ‘survival of the fittest’. Individuals
have come to have certain characteristics because the possession of
these characteristics by their ancestors enabled them to survive and
reproduce. An example familiar to many is the recent evolution of dark
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12 Many evolutionary explanations in psychology relate to social behaviour, such as territoriality
or courtship rituals. But in this chapter we will continue to examine cognitive capacities as exem-
plars of evolutionary arguments. Chapters 5 and 6 include discussions of the most common pit-
falls of evolutionary accounts of complex social behaviour in humans based on human–animal
analogies.
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colouration in the peppered moth in parts of the north of England
where soot-covered trees made the lighter ones easier for predators to
see (Sober 1984, p 204). 

Three key components inform the general idea of evolution by nat-
ural selection. 

1 There is a population of units which vary in having (or having
various degrees of) or lacking a particular characteristic. 

2 Variations in this characteristic are inherited, 
3 The presence (of degrees of) or absence of this characteristic

affects the (degrees of) ability of the units to survive and repro-
duce (that is fitness). (Sober and Wilson 1998) 

Notice that the key notion of fitness is taken to be the ability of the
units to survive and reproduce in a particular environment. An adap-
tation is a characteristic (or trait) that can be explained by natural
selection, and can be contrasted with adaptiveness, which is a measure
of a characteristic’s current effect on a unit’s reproductive fitness. It is
important to notice that although frequently related, neither is neces-
sary or sufficient for the other. 

The ability to read is adaptive without being an adaptation. Literacy
is highly adaptive in most modern human societies, as the disad-
vantages suffered by most dyslexic people testify. But the ability to
read is probably a side effect of other, more ancient cognitive abil-
ities. (Sterelney and Griffiths 1999, p 218)

Since one of our major concerns in this section is the adequacy of
explanations by natural selection, it is useful to have criteria for judg-
ing the force of such explanations. Ron Amundson provides the fol-
lowing conditions for an explanation by natural selection. He calls
them ‘central conditions’:

1 Richness of variation: The domain (of behaviour or biological 
morphology) shows variation which is:
a spontaneous;
b persistent (that is, biologically heritable);
c abundant; and
d small and continuous (or nearly so) in its effects.

2 Nondirectedness of variation: The variation is nondirected (or, as
we sometimes say, random) with respect to the environmental
needs of the organism.
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3 Nonpurposive sorting mechanism: There is an environmental sort-
ing (or ‘selecting’) mechanism which results in the preferential
persistence of those variations which happen to be suited to the
environmental needs of the organism or species — and (most
importantly) this sorting mechanism is itself nonpurposive.
(Amundson 1989, p 417)

He notes that these conditions may be met to differing degrees and are
criteria for the force of a selectionist explanation of a trait or charac-
teristic — ‘the explanatory significance of selection as opposed to any
alternative mechanism with respect to the particular character being
explained’ (p 416). His conditions provide a checklist of other possible
explanations for the existence of the trait. As a quick look at the list will
confirm, if any one of these is not met there will be an alternative pos-
sible explanation. If, for example, condition 1 is not met and there has
not been richness of variation, then, as Amundson says, ‘... one will
tend to say that it is the mechanism of variation (its restrictiveness) that
explains the evolved character state, simply because the environment
has very little variation from which to select’ (p 418). The central con-
ditions can contribute to evaluating how well supported the claim is
that a trait or characteristic is an adaptation.

Evolutionary psychology proposes evolutionary selectionist
explanations for psychological characteristics. It is a blend of evolu-
tionary theory and cognitive psychology. As Griffiths (1999) says,
‘Evolutionary psychology claims that the human mind is a bundle of
cognitive adaptations. It does not claim that these adaptations are cur-
rently adaptive.’ The claim is that the mind was shaped by our ances-
tors’ two million years as Pleistocene hunter-gatherers, not by recent
conditions’ (Barkow et al 1992, p 5).

Determining whether or not a characteristic is, in fact, an adapta-
tion is a central problem for evolutionary psychology. Evolutionary
biologists have had to confront the same problem and have proposed
a number of criteria. These include, most generally, evidence of special
design. More specifically, they include complexity, efficiency, reliability
and specialisation. The first of these is particularly important. Pinker
and Bloom (1992, pp 454–5) claim that natural selection is the only
scientific explanation of adaptive complexity in living organisms.
‘”Adaptive complexity” describes any system composed of many inter-
acting parts where the parts’ structure and arrangement suggest design
to fulfil some function.’

The problem we used in Chapter 2 to illustrate difficulties that peo-
ple have in reasoning well with conditionals will serve us here as the
foundation for an illustration of an evolutionary hypothesis to account
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for a psychological characteristic. We noted there that people perform
the following task badly:

When presented with the following four cards:

E          K 4           7

each of which has a number on one side and a letter on the other, and
asked which card or cards (if any) they need to turn over to test the fol-
lowing statement:

If a card has an even number on one side, then it has a vowel on
the other 

surprisingly, while most people do not get the right answer for this
problem — viz. 4 and K — they do much better on the following for-
mally analogous problem: You are a bouncer in a Boston bar and will
lose your job unless you enforce the following law:

If a person is drinking beer, then he must be over 20 years old.

There are four cards with information about what a person is drinking
on one side and their age on the other:

drinking beer    drinking Coke  25 years old     16 years old  

Indicate only those card(s) you definitely need to turn over to see if any
of these people are breaking the law (Cosmides and Tooby 1992, 
p 182). 

The problem is to explain why people (even the same people) do
well at the second problem and so poorly at the first. The difference in
performance on problems like this is called a content effect — since the
two problems are formally analogous, the difference in performance is
thought to be due to differences in content. Research on the selection
task has shown a wide variety of content effects, and the more general
problem is to explain these. 

Cosmides and Tooby argue from these differences, and other evi-
dence, that ‘people have inference procedures specialised for detecting
cheaters: individuals who have illicitly taken benefits’ (p 199). The easy
problems are ones, as with the Boston bar bouncer above, where the
content involves checking for cheating. 

So far, of course, this is not an evolutionary hypothesis. The claim
they make is that humans have developed a specialised cognitive abili-
ty. The evolutionary hypothesis is the further claim that this ability is
an adaptation. That is, it is an ability that in turn can be explained by
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a process of natural selection. Here, among other things, the argument
involves showing the benefits in hunter-gatherer communities of
cheater detection mechanisms. 

Notice in the preceding paragraph we said that this specialised abil-
ity could be explained by a process of natural selection. It is worth
remarking on what kind of explanation this is or would be if accepted
as true. It is a genetic explanation — an account of a way that modern
humans could have come to possess such an ability. Such an account,
if successful, will at least show that the possession of this ability is con-
sistent with our evolution. It is an ability we could have evolved to pos-
sess. This will be one way of integrating psychological knowledge with
other aspects of our knowledge of the natural world. One way an evo-
lutionary explanation might do significantly more than this is to show
that the ability in question is likely to have evolved. But, of course,
showing this is a much taller order.

Given the time-scale of individual evolutionary processes in humans
and the lack of direct evidence in historical time — among other con-
siderations, cognitive adaptations do not leave fossils — much of the
theorising about the way present cognitive abilities may have evolved is
very speculative. We have emphasised in parts of this book that an
important feature of much scientific inference is that it is inference to
the best explanation. So, an important part of justifying inferences to an
explanation is by showing that it is better than alternative explanations,
possibly by eliminating them. This is often not an easy task. Daniel
Dennett (1995, p 487) writes:

The very considerations that in other parts of the biosphere count
for an explanation in terms of natural selection of an adaptation
— manifest utility, obvious value, undeniable reasonableness of
design — count against the need for any such explanation in the
case of human behaviour. If a trick is that good then it will be rou-
tinely rediscovered by every culture without need for either genet-
ic descent or cultural transmission of the particulars. 

A little earlier, he wrote:

Even in the case of non-human animals the inference from adap-
tation to genetic basis is risky when the adaptation in question is
not an anatomical feature but a behavioral pattern which is an
obviously Good Trick. For then there is another possible explana-
tion: the general non-stupidity of the species. (p 485) 

We might add that, even for anatomical features, one must be wary.
One difficulty, then, for evaluating evolutionary hypotheses is that

in many circumstances it is not difficult to formulate other competing
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ones of roughly comparable plausibility — so called just-so stories. One
source of the difficulty is that we do not know in sufficient detail what
conditions were like during the proposed period of natural selection,
what might be called the ‘environment of adaptation’. So, we take a
current characteristic of humans and reconstruct what conditions
might have been like for it to have been advantageous. But we usually
have little independent evidence for their existence. 

One feature of our ignorance of the ‘environment of adaptation’ is
an assumption of natural selection, which is not always made explicit,
that the environment presents a lasting problem. The third of
Amundson’s central conditions for natural selection listed above was
that ‘There is an environmental sorting (or “selecting”) mechanism
which results in the preferential persistence of those variations which
happen to be suited to the environmental needs of the organism or
species ...’ The ‘preferential persistence’ of variations will typically
require persistence of their suitability ‘to the environmental needs of the
organism or species’. But when the environmental problem is social or
cultural, the effect of variation can be to dramatically change these
needs. As Sterelney and Griffiths (1999, p 331) put it:

The problems that confronted our ancestors did not stay the same,
and the regularities in the world on which their solution depended
were apt to change. Traits are sometimes adaptations to an inde-
pendent impervious environment. But when evolution is driven by
features of the social structure of the evolving species, evolution
transforms the environment of the evolving organism. The evolu-
tion of language, of tool use and of indirect reciprocity are not
solutions to pre-existing problems posed to the organism. There
are no stable problems in these domains to which natural selection
can grind out a solution.13

As a case study, to illustrate some of these general problems we pre-
sent some criticism of the research just mentioned — the role of evolu-
tionary arguments in the case for cheater detectors as an explanation for
one aspect of the content effect in the selection task. This research has
recently been criticised by Elizabeth Lloyd (1999). Lloyd presents a
number of criticisms of this work (done predominantly by Cosmides).14
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13 They mention, as an example, the ‘Machiavellian intelligence hypothesis’ of cognitive evolu-
tion. ‘According to this hypothesis our mental capacities evolved in an arms race within human
populations. Their evolution was driven, perhaps, by the hope of exploiting others but certainly
by the need to avoid exploitation by them’ (p 328).
14 In passing, a criticism that is tangential to the role of evolutionary reasoning is that Lloyd
argues that Cosmides illegitimately takes her experimental work as providing a crucial experiment
distinguishing her proposed explanation of the content effect from its main rival — she claimed
to be providing evidence that not only supported her hypothesis but refuted its rival. 
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The central question is whether or not a characteristic is an adapta-
tion. The characteristic under consideration here is the possession of a
cheater detection mechanism, something taken to be necessary for
social cooperation. Lloyd observes that ‘... as evolutionary theorists,
since Darwin, have recognised, evolution involves more than the
process of natural selection. Other evolutionary processes — involving
chance genetic sampling, various kinds of constraints on variation and
development and phylogenetic history are ever present and may be
even more powerful than natural selection in the production of a given
evolutionary outcome of interest’ (Lloyd 1999, p 223). But not ‘every
trait — or even most traits — are evolutionary adaptations’ (p 223).

She raises the worry, noted above by Dennett, concerning the pos-
sibility of learning.

The problem of whether a characteristic is or is not an evolutionary
adaptation is even worse in cases of behavioural traits involving
learning or higher level cognitive functions ... While it is clear that
capacities for learning patterns of reasoning may have evolved
under natural selection ... it is always difficult to disentangle how
much of a given pattern of responses is a part of the biological
capacity and how much is the result of the interaction of that
capacity with the organism’s environment during its growth and
development. (p 224)

But she also raises the problem of the warrant for inferring an ‘organ’
or ‘module’ behind the pattern:

... it is not scientifically acceptable within evolutionary biology to
conclude that because a given pattern of responses contributes to
evolutionary success then there is some ‘organ’ (or part of the
brain) producing such a pattern ... This is because the organ or
module may not actually exist as a biologically real trait and even if
it does its current function may not be the same as its past func-
tion. (p 224)

Here is the standard used by Cosmides and Tooby to evaluate
whether a trait is an adaptation:

To show that an aspect of the phenotype is an adaptation to per-
form a particular function one must show that it is particularly well
designed for performing that function, and that it cannot be bet-
ter explained as a by-product of some other adaptation or physical
law. (1995, p 90)

And then Lloyd notes:

But their experiments were not designed to answer evolutionary
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questions at all: they did not examine whether the ‘aspect of the
phenotype’ was in fact a well-defined biological trait; they did not
examine whether variants of the phenotype were correlated with
variants of fitness: and they did not demonstrate whether that
aspect of the phenotype was better explained as an adaptation or
otherwise. (1999, p 226)

This is effective criticism. Perhaps Cosmides would reply that there is
generally evidence of special design — the central feature of adapta-
tions in the thought of evolutionary psychologists. But Lloyd’s point
could be put by saying that evidence of special design is only prima
facie evidence of an adaptation. There is much more work to be done.

As elsewhere in this chapter, bringing in other sources of informa-
tion can help the research. Within evolutionary theory, comparative
methods can be very informative. But as Sterelney (reported by
Griffiths 1997, p 113) has pointed out, there are limitations on com-
parative evolutionary methods for studying human cognition because
‘Human cognitive adaptations are supposed to have evolved after the
separation of hominids from other primates. Homo sapiens is the only
living representative of the lineage involved. It is therefore not possible
[to] test hypotheses about these adaptations by looking at the distrib-
ution of homologous traits in related taxa.’15

Interestingly, Lloyd in her criticism of Cosmides and Tooby thinks
this method can be used here. She argues that there is evidence of
social exchange in our nearest living relatives — chimpanzees and
bonobos — in their sophisticated social intelligence and she speculates
that they, too, may have needed such specialised modules. 
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15 Taxa are groups of organisms in biological classification. Homologous traits are ones that mem-
bers of taxa have by inheritance from shared ancestors.
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SUMMARY 
In this chapter we have examined a number of special kinds of explanations. 

Reductionist explanations attempt to use one science to provide
explanations for another. We have warned against simply assuming this
is possible, and we have distinguished reduction from supervenience.

Folk psychological explanations are the familiar belief/desire/
intention explanations of daily life.

Informational explanations are usually based on computer models
of cognitive processing.

Other types of explanations or putative explanations are consid-
ered, and it is emphasised that independent evidence for the explanans
is necessary for explanatory adequacy.

In proposing to explain psychological phenomena, many philoso-
phers of science have distinguished various ‘levels’ of analysis: Dennett,
for instance, distinguishes the ‘intentional’, the ‘design’ and the ‘phys-
ical’ stance.

The postulation of unnecessary ‘internal agents’ (humunculi) as
explanatory fictions is discussed, as is the problem of inferring adapta-
tions in retrospective evolutionary explanations.
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EXERCISES
1   (i) Unless, as scientists, we are to allow non-material ‘sub-

stances’ to intrude into the domain of psychology, we must
use the word ‘dreaming’ to refer to certain patterns of elec-
tro-physiological activity in people’s brains. Only then can
scientists study the phenomenon without recourse to the
mentalistic speculations of the Freudians and similar groups.
Science, being concerned with what dreams are (not with
what they mean) must accept this step if it is to explain
dreaming in relation to other activities of the brain

(ii) It would not matter whether dreaming occurred in one’s
‘brain’ or one’s toenail — if it is experienced as a series of
images and sounds which make sense (to varying degrees), then
it cannot be ‘reduced’ to non-mental phenomena. It is an
essentially psychological event, although of course it does ‘take
place in the brain’. Psychological explanation is concerned with
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