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DIALOGUE

The central executive: A concept and
some misconceptions

ALAN BADDELEY

Department of Experimental Psychology, University of Bristol, Bristol, U.K.
(RECEIVED July 1, 1997;AccepTED February 23, 1998)

Abstract

Parkin’s criticisms of the central executive are based on a series of misconceptions. The central executive is not an
organ that might or might not exist, but a scientific concept. Part of its function is to separate the analysis of
executive processes from the question of their anatomical location. Like other components of working memory, it is
fractionable into subsystems. How the subsystems interrelate and how they map onto the anatomical substrate are
empirical questions under active current investigatidiNg 1998,4, 523-526.)
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INTRODUCTION type criticized, they differentiate no fewer than eight exec-

utive sub-processes.

S Parkin’s criticism rests on his assumption that the central
executive reflects a modular system that is coterminous with
) ) . . the frontal lobes. His criticism focuses on the assumption

ory into a multicomponent working memory. lt. remained of a unitary system whose validity depends upon the capac-
an undeveloped component of the model until B‘fj‘ddme)fty to map it onto a single anatomical location. | agree that

(1986) suggested that it might be useful to conceptualiz?hese are implausible assumptions, and have in fact spent a

the executive i.n terms of the SAS model develloped by Nor'good deal of time over the last decade attacking them (Bad-
man and Shallice (1986). Despite the complexity of the pmb'deley, 1996a; Baddeley & Wilson, 1988). | suggest that a

lem of executive control, the model has proved fruitful and | | o - o« important misconceptions underlie Parkin’s crit-

is continuing to show considerable development. It 'Stherej’cisms, misconceptions that are likely to present problems

fore unfortunate that Parkin has chosen to create and Crit'ror any approach to executive function. For that reason |
cize an amalgam of the worklng memory and SAS model elieve they are worth spelling out in greater detail. They
as they were 10 years ago. It is, however, clear from many. o cern

discussions that such misinterpretations are by no means un-
common, and | therefore welcome the opportunity of at- ) S ) ) )
tempting to correct them. My comments will be confined to 1- the basic scientific philosophy underlying Parkin’s ap-
discussion of the concept of working memory, but | suspect Proach;

that Shallice would share my concern about several of th%
misconceptions implicit in Parkin’s critique and would like ="
to refer the reader to a recent paper (Shallice & Burgess,
1996) in which, far from proposing a unitary module of the 3.

As Parkin points out, the concept of a central executive wa
proposed by Baddeley and Hitch (1974) as part of their ex
pansion of the earlier concept of a unitary short-term mem

the tendency to assume that a coherent functional con-
cept must have a unitary anatomical location;

the assumption that, because a system functions as a
whole, it is therefore modular and nonfractionable; and
finally,

Reprint requests to: Alan Baddeley, FRS, University of Bristol, De- 4 th . h ith h | lik
partment of Experimental Psychology, 8 Woodland Road, Bristol BS8 1TN, - e as;umptlon thata S_ySt.em wit omunculus-iike prop-
U.K. E-mail: Alan.Baddeley@bristol.ac.uk erties is likely to be scientifically sterile.
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| conclude by briefly outlining some evidence for the value THE CENTRAL EXECUTIVE AS A
of the working memory approach to executive control inUNITARY SYSTEM

terms of what it has so far achieved. ) )
As Parkin observes, the central executive was represented

in the original model as a large unfilled ovoid. The reason
SOME PRETHEORETICAL that it was unfilled was that we knew virtually nothing about
ASSUMPTIONS its functions. My own theoretical style is to allow the model

As a scientist, | assume that my task is to develop concepttg be constrained by the data, not to postulate complex hy-

. . . othetical mechanisms that in the absence of constraining
and theories that give an economical account of what we . . . ) .
. - L evidence will almost certainly be wrong. Given the way in
already know, in ways that facilitate the acquisition of fur-

ther knowledge. Like any other concept, | assume that th em(;hrfg\?e&fr:]a%lg;r?gge réo!ggc‘;ljSggn\q/'sou::ftiugés\:?gi%z}_
central executive should be judged by its usefuiness in acs:tood them further (Baddeley, 1996b) ﬁseems inconceivable
counting for what we know and facilitating further re- that the central executive w)i/I,I not als1o fractionate into sub-
search. | donot regard it as a hypothesis that requires a

P . systems. Over the last decade we have therefore been grad-
yes/no answer if it is to be useful, nor do | regard it as an

internal organ whose existence depends upon an exact maually attempting to find ways of breaking the system up into

ping of function to precise anatomical location. Hence, togomponents, beginning with the study of dual task perfor-

. S .. _mance (Baddeley et al., 1986) and subsequently postulating
deny the existence of the central executive is to commit a . . . .

i . other executive processes involving the focusing of atten-
category error; the concept of the central executive cer:

tainly does exist. The important scientific issue is whether“on’ attention switching together with a system concerned

with the control of long-term memory (Baddeley, 1996a).

it is ausefulconcept. Note that to be useful, a concept doesSuch an aporoach does not of course vield a simple empir-
not have to be in any absolute sense “true” or “correct.” The bp y P P

concept in physics of the atom as an irreducible unit of mat-ICaIIy testab!e ye/s_qo hyp_oth_eS|s, bu_t rather represents a way
f progressively investigating an important but extremely

ter has been superseded by fractionation into progressivefe)/om lex set of processes. Having establishedma facie
more detailed components, but that does not invalidate thé P P ' 9 P

. . . case for a particular function, it then makes sense to at-

earlier usefulness of the concept in forwarding the develop: o .

ment of physics. .tempt to localize it anatoml_cally, as was done successfully
in the case of the capacity for dual task performance

(D’Esposito et al., 1995). Such an approach leaves open the

FUNCTION AND ANATOMY question of whether the resulting executive processes will

bB[ove to operate in a hierarchical way with one particular

Jrocess being of overwhelming importance, or whether the
central executive system may be better considered as an al-
liance amongst processes of approximate equal weight.

P This might be a good point to correct the impression given
by Parkin that the BADS (Wilson et al., 1996) was devel-
oped on the assumption that it was measuring a single uni-
tary executive. The test was influenced by the concept of a
B. thefrontal _Iobes representa large and mglti-fa_ceted are@ysexecutive syndrome, in proposing to separate the exec-

of the brain, which is unlikely to be unitary in func- tjve functions from the question of their anatomical local-
tion; ization, but was not specifically associated with the working

C. executive processes are likely to involve links betweermemory model; it certainly did not assume a single unitary

different parts of the brain and hence are unlikely to beexecutive system (B.A. Wilson, personal communication,
exclusively associated with a frontal location; 1997). The whole purpose of including a range of different

D. consequently patients may conceivably have execul®Sts, qriginating from different theo.retical traqitions, was

tive deficits without clear evidence of frontal damage; to maximize the likelihood of detectlng executive deficits
and of any kind. In short, the aims of the BADS test were clin-
ical and pragmatic, and its theoretical background eclectic.

The study of executive processes has in the past been
deviled by the tendency to conflate the study of executiv
deficits with their hypothetical location within the frontal
lobes. Baddeley and Wilson (1988) argued against this a
proach on the grounds that

A. executive processes need not be unitary;

E. patients with frontal lesions will not always show ex-
ecutive deficits.

) . » WHEN A HOMUNCULUS IS HELPFUL
The concept of a “dysexecutive syndrome” was pro-

posed explicitly to allow the discussion of function to be As Parkin points out, the central executive in the original
separated from the question of the anatomical location ofvorking memory model is little more than a homunculus,
such functions. It is therefore somewhat ironic to find Par-a little man who takes all the decisions that are beyond
kin using the absence of a simple mapping of executive functhe capacity of the slave systems. Viewed as a testable hy-
tion onto anatomy as an argument against the concept of gothesis, a homunculus is clearly a thoroughly bad thing.
central executive. However, as a way of partitioning a complex area, even a
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homunculus can be useful. In the first instance, the homunef a functional term rather than the anatomically based term
culus allowed us to concentrate on the simpler and moréfrontal syndrome” does not of course mean that data con-
tractable slave systems, while still acknowledging that theycerning the anatomical localization of executive processes
are capable of being influenced by more complex strategiare unimportant. But it does imply that it is pragmatically
factors. By labeling such additional factors as the centraliseful to be able to separate the analysis of function from
executive, we implied a commitment to investigate them, a&he question of anatomical localization.
commitment on which we are now busily engaged (Badde- Having identified potential executive processes and hav-
ley, 1996a; Baddeley et al., 1997). ing tested them across a range of different tasks and mate-
But how should one deal with a homunculus? The firstrial, anatomical localization can then be used as a possible
task is to specify the jobs that it performs. In the case of thesource of further evidence for a distinct and separable pro-
central executive we have already suggested the need feess. It is important to bear in mind, however, that specify-
several executive functions, including dual task perfor-ing a function and investigating its characteristics is not
mance, attentional focusing, attention switching, and interdependent on that function having a unitary anatomical lo-
facing with LTM. Such executive processes can then bealization.
tackled one at a time, with more detailed analysis being fol-
lowed by a stage in which the separability of the specified
executive subprocesses is tested and their interrelationsh ONCLUSION
explored. One hopes eventually to reach a point at whiclThe central executive certainly exists, but as a concept—
each of the homunculus’ tasks has understood, making theot as a modular organ coterminous with the frontal lobes.
homunculus redundant (see Baddeley, 1996a; Baddeley &s in the case of other components of working memory, it

Della Sala, 1996, for further discussion). is proving to fractionate into subcomponents and, in doing
so, provides a useful basis for studying the complexities of

HOW USEFUL IS THE CONCEPT OF A executive control and identifying subprocesses, which may

CENTRAL EXECUTIVE? then be mapped on to their anatomical substrate.
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