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Att i tudes as Accessibi l i ty Bias: Dissociat ing
Automatic and Controlled Processes

B. Keith Poyne, Lorry L. Jocoby, ond Alan J' Lambert

ln February 1999, four New York Police Department officers ordered west

African immigrant Amadou Diallo to freeze as he stood in his apartment's

darkened alcove. Diallo raised his wallet in the air' and 41 bullets later' he

was dead. Somewhere bebween the time Diailo pulled out his wallet and the

first officer drew his gun, one of the offi.cers made a judgment that their lives

were in danger. The incident caused local protests and national controversy'

as the public and the courts debated whether tbat judgment depended on the

fact that Amadou Diallo was Black'

we wiu not speculate on what actually took place in the Diallo case-a

question that is unlikely ever to be answered definitively' But tbe incident

provides a compellin gway g6 flam€ some broader psycbological questions we

have been studying. For example, can racial prejudice influence the decisions

people make in such hrigh-pressure situations? If so, what is the mechanism

by which 1[i5 influence occurs?

We highlight an important distinction that has been made in social cogni-

..tion research befween autoF.atic or implicit attitudes and more controlled'

expiicit processes as distinct influences on judgmentl"We describe an experi-

ment in. this hadition in which we used separate direct and indirect tests to

measure how explicit and implicit attitudes contribute to a social judgment'

N e x t , w e d e s c r i b e a p r o c e s s d i s s o c i a t i o n a p p r o a c h ( J a c o b y , 1 9 9 1 ) t h a t

treats implicit attitudes as a source of "guessing" or "accessibility bias." our

emphasis on accessibility effects builds on the "New look" movement in per-

ception (e.g., Bruner, 1957; Greenwald lgg2' along with accompanying

commentaries). The New Look movement held that perception is strongly

influenced by expectancies, values, attitudes, and needs' According to Bruner'

perception involves categorization, as do other cognitive activities' and thus

reflects diJlerences in the accessibiliff of categories. As we discuss, subsequent



resetlrch questioned whether such accessibility effects reflect an influsnce on
people's abilty to discriminate real-world, objective dilferences or, instead,
have their eflect through an influence on bias, reflected by people's guesses.

Lo the Diallo case, the question is whether prejudice resulted in a lessened
abiJiby to discriminate between the visual features of a gun versus a wallet
or, alternatively, had its ellect through an automatic influence on guessing.
By the latter alternative, prejudice did not change "b:ue" perception but,
rather, because of an inability to distinguish between a 

'gun 
and a wallet,

police relied on their "guess," which may have been, perhaps unconsciously,
inlluenced by Diallo's race. In this chapter, we separately measure the contri-
butions of controlled and automatic processes within a task (e.g., judging
whether a gun was present) and treat a measure of accessibility bias as re-
flecting an automatic, implicit attitude, Note that the contrast we draw be-
tween contolled and automatic uses of information is not befween explicit
versus implicit attihrdes. Rather, we identify cognitive control with the ability
to respond in a manner consistent with a goal (e.g., task instructions) based
on appropriate information in the task at hand.(e.g., distinguishing betweeg
a gul and a wallet). We end by showing the generality of our approach as a
rneans of analyzing a wide range of accessibility ellects of the sort that have
been prominent in social psychology.

Automatic and Control led Processes in Social Cognit ion

One of the important findings to emerge from the contemporary social cogni-
tion literature is that the use of category-based knowledge can be guided by
both automatic and conholled processes (e.g., Devine, 1989). Noticing a per-
son's race, for slample, has the potential to trigger both a spontaneous ste-
reobype and eflorts to control that stereotype (e.g., Dunton & Fazio, 1997). rn
their efforts to study how automatic and c.ontrolled processes guide beha.,'ior,
researchers have developed several innovative techniques to isolate the two
types of processes. One popular approach in recent social cognition research
identifies automatic processes with performance on indirect tests, and con-
trolled processes with perform€Lnce on direct tests.

Lnplicit attitude studies.lHld o*.,l4nlieit,negg{I.studiqq,,,in, which indi-
rect tests have been used to measure the Cllects of past experience in the
absence of conscious memory for an event (e.g., Jacoby & Dallas, 1981; Roe-
diger & McDermott, 1993). Memory researchers have used tasks such as
word fragment and stem completion, lexical decision, and other indirect tests
as measures of automatic memory influences. Direct tests, zuch as recafl and
recognition, are used to assess explicit memory.

Evidence to support the distinction befween implicit (automatic) and con-
kolled (expticit) uses of memory has been gained by showing dissociations
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lissociations

betweenper fo rmancesonthe tworypesof tes t .Asanexample ,amnes iacs

show srii<ing memory dissociatio.,,. B.,"ose of neurological damage, tlrese

patients show severe iefrcits on direct memory tests and may claim no coll-

sc iousmemory formater ia l theyhaves tud ied .However ,o f l ind i rec t tes ts
suchaswordstemcompletions,amnesiacpatientsperformverasimilartothe

neurologicallyhealthy(seesbirnamuru'rg86)'Similardissociationsbetween

directandindirect testperformancehavebeenshownbypeoplewithnor-

mal lyfunct ioningmemory(forareview'seeRoediger&McDemott ,1993).

Finding situations in which direct and indirect,test performance can be disso-

ciated provides evidence that processes underlying the tvvo types of test are

distinct.
Socialpsychologistshaveusedindirectmethodsincludingwordcomple-

tions (Gilbert & Hixo.,, 1991), priming tasks (Devine, 1989; Fazio' jackson'

Dunton, & Wi'i;s, 1995), and implicit association tasks (Greenwald' Mc-

Ghee,&Schwartz,1998)to,o," ,*eautomat ic inf luencesofstereo|ypesand

att i tudes(seeBargh&Chartrand,2000).Sel f - reportscaleshavebeenusedto

measure explicit ln *drr. correlational studies have sometimes shown that

direct testperformanceisdissociatedfrom(uncorrelatedwith) indirect test
per fo rmance(e .g . ,Dev ine ,1989;Faz ioe ta l . ,1995) .However ,o thers tud ies

have show.rx ttra-t airect and indirect measrues of stereotypes or attitudes co-

varywi thoneanother (Lepore&Brown, |997;Wi t tenbr ink ,Judd,&Park ,
I 9 g 7 ) . l n t h e n e x t s e c t i o n , W S d e s c r i b e a n e x p e r i m e n t i n w h i c h w e u s e d

separatetaskstomeasureexpl ic i tand. imp] ic i t l t t l tudes.Weshowthateven
whentheyareuncorrelatedwitheachother, impl ic i tandexp} ic i tat t i tudes

can have independent roles in predicting prejudiced responses to stereotyped

peoPle.

tdentifYing Processes With Tosks

Tbe contrasting of direct and indirect nreasures has led to important theoreti-

cal advan.r, il, models o[ stereotyping and prejudice' social cognition re-

searchershavefocused inpa, tonc leve lop ing ind i rec t tes tsasmeasuresof

. individual dilferences in uotorruti' Oioc.illn8'^ y *tt way' automatic and

controlled nro.* are identifiecl with different tasks' whicb relate to diffe!'':

entbehaviors.Thequest ionaddressedbythisapproachiswhether,andun-

der what conditions, each kind of process is active in guiding people's overt

responses. A pioneering srudy ut i""r *u:lt:"gues (1995) showed that

expl ic i t racia]at t i tudes-asmeasuredbyatradi t ionalat t i tudesca. le_pre-

dictedblatant lyrace.relatedjudgmentssuchassat isfact ionwiththeverdict

inthecaseofRodneyKing.This judgmentwasc.onsideredeasi lyconhol lable

and clearly related to race. rrrpi"itlcial attitu.des' as nreasured by an indi-

rec tp r im ing tas lc .d idnotcor re la tewi thop in lonsabout theRodneyKing
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verdict. However, indirect test performance predicted subtler behavior, zuch

as participants' friendliness during an interaction with an African American

experimenter (for a similar conceptual and methodological approach, see Dovi-

dio, Kawakami, Johnson, Johnson, & Howard. 1997')'

However, it would be a mistake to generalize from these unambiguous

sxamples to all social behaviors. Both automatic and conholled processes si- 
-

multaneously contribute to nrost social behaviors, although it may be easier

to detect one in some situations than others (see also Wilson, Lindsey, &

Schooler, 2000). A study in our laboratory provides a case in point (Lambert,

payne, Ramsey, & Shalfer, in press). In this research, we investigated the

joint contribution of implicit and explicit racial attitudes to impressions of a

single individual. Participants' explicit racial attitudes were assessed using a

number of seff-report measures (e.g., the Modern Racism Scale $lRS]; McCo-

nahay, Hardee, & Batts, 1981). Implicit attitudes were neasured using a lexi-

cal decision task as an indirect measure. The direct and indirect measures

were used to predict participants' subsequent judgments of the target person.

In the indirect measwe, participants decided whether various letter strings

were words after being primed (200 ms duration) with either the words

Whites or Blacks or a row of Xs used as a control prime. The words in this

study included personality adjectives that varied in whether they were favor-

able and whetber they were related to the Black or White stereotype. The

interval befween primes and target words (stimulus onset asynchrony' SOA)

in this task was 200 ms, weU within the range typically used to prevent

participants from intentional control of their responses (cf. Fazio et al., 1995;

Neely, I1TT). As the dependent variable, participants read a short story

about a character whose behaviors were ambiguous. They could be interpre-

ted as high or low in hostility and in intelligence. Information participants

received was identical except for the race of the target person (Black or

White). Although participants' evaluations were subject to strategic control,

the race of the target was manipulated subtly, in the context of other demo-

graphic information. As a result, there was no clear nonn for the appropriate

or socially desirable response.

Results showed that. while the indirect (lexical decision performance) and

-- *-.r,.::direct {A{RS) attitude measrues were uncorrelated wilb gqe,anglher' elch

measure independently predicted impressions of the Black target' ln other

words, participants' overall impressions.of the Black target appeared to be

driven by two distinct lypes of attitudes: one measured by the indirect test

and the other by the direct test. Neither measwe predicted judgments of the

White target. These data are provocative in that they suggest a somewhat

different view of e:rplicit versus implicit measures compared to that offered by

Fazio et al. (f995) and Dovidio et al. (1997). That research suggests that

explicit and implicit tasks should be predictive of di-fferent classes of behaviors'

ln contrast, our findings suggest that any given judgment (e'g', the extent to
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which a Black person is perceived to be intelligent) can be influenced by both

explicit and implicit processes.

However, the contrasting of direct and indirect measures has limltations.

When a dissociation between direct and indirect tests is found, questions can

arise about whetler the lack of a relationship reflects diflerences in the pro-

cesses they are intended to measure, or low reliabiliry in the indirect meastue

(Cunningham, Preacher, & Banaji, 2001; Kawakami & Dovidio, 2001). Sec-

ond, neither indirect nor direct tests are likely to represent a process-pwe

measure. On one hand, controlled processes may "contaminate" performance

on indirect tests, so that people's strategies can distort the measurement of

the memories, attitudes, or stereolypes that researchers are trying to capture.

For example, a word completion task may require participants to complete a

stem with whatever first comes to mind. If nothing springs to mind, a partici-

pant may intentionally search for a word to use from memory. On the other

hand, automatic processes may bias responses to seU-report measures (Ja-

coby, 1991). If participants do not know how to respond to a question. they

may answer with whatever comes to rnind most readily, which can reflect

their implicit attifude.

Finally, using different tests to measure separate processes leaves the un-

derlying process confounded with the properties of the test used to measure

it. For example, if the results of a self-report measure are sensitive to a manip-

ulation while the results of a word completion task ale not, does that dissocia-

tion reflect a difference in explicit versus implicit processes, or does it reflect

a dillerence in the sensitivity of the measures?

Attitudes as Accessibil i ty Bias

A complementary approach to teasing apart automatic and controlled pro-

cesses is to arrange experimental conditions such that the contributions of

the'two lypes of processes citn be estimated within the same task. Our ap-

proach does this by measuring automaticily as a systematic bias in the way

people respond. We treat bias or guessing as reflecting attitudes. To illustrate

bow guessing patterns can be informative about implicit processes, consider

the folloylgg example of an early indirect atdtude test. ..:j-

Hammond 09a4: Guessing os o Meosure
of lmplicit Attitudes

Guessing, by deflnition, does not fully reflect judgments that are based on

objective knowledge about the world. Nevertheless, systematic biases in

guessing can be a rich source of information about the ways that people

think, as well as the ways they respond. In a classic work, Sherif (i935)

Anitudes as Accessibi l i ty Bias 397
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noted that there are cases in which "objective determination is lacking, thus

allowing internal factors such as attitudes, subjective norms, and values to

play the dominant role in organization of the perceptual field" (p. 60).

An early and clever study by Hammond (1948) showed how a systematic

bias in guesses can reveal those internal factors. This article anticipated so

closely issues currently being debated in social cognition research that it is

worth considering in some detail. Hammond was concerned with measuring

rrnintentional effects of attitudes, even label.ing the technique an indirect test.

Much like our focus, his method aimed at dissociating the unintentional in-

fluence of attitudes from other bases for responding to questions. Finally,

Hammond was concerned with the reliability of indirect tests compared to

direct tests of attitudes, foreshadowing present efforts to measure and correct

for the reliabilify of indirect measures (Cunningham et al.' 2001; Kawa-

kami & Dovidio, 2001).

Fascinated with projective tests such as the Rorschach (19+2) inkblot be-

ing used to diagnose personality disorders, social psychologists had begun

searching for indirect methods for measuring attitudes that could penetrate

people's concerns with seU-presentation. But being disenchanted with the in-

terpretability of projective tests, Hammond designed a bogus "information

test" to reveal unexpressed attitudes. "Much of the difficully with present

methods of attitude measurement," wrote Hammond (1948, p' 38), "lies in

the trouble authors have in deciding just what it is they are trying to mea-

sure."
In one test, questions about Russia and organized labor were used to mea-

sure attitudes toward Communism. In these questions, there was either no

factual answer (e.g., "Russia'S removal of heavy industry from Auskia was

(a) legal ft) illegal") or the alternatives were both incorrect (e.g., "Man-days

lost because of strikes fromJanuary to June, 1946, were (a) 35 million (b)

99 million"). In tbe latter example, the true answer is 67 milllsa days, mid-

way between the two alternatives provided. The response alternatives pro-

vided one favorable choice and one choice unfavorable toward socialist poli-

cies (e.g., making union activity appear very costly)'

By making no answer factually correct, Hammond attempted to sliminate

objective knowledge as a basis for respond.ing, so participants had to guess.

Those guesses were not random, but were informed by participants' attihrdes

toward sociglist-policies..'.Hammond compared thq..r-qsPqgfes of.Anerican

business owners with the responses of union worheis. During that historical

period, businesspeople were strongly opposed to organized labor and collectiv-

ist policies because they feared that such policies would undermine the free

market system on which they depended. Union workers were, understand-

ably, expected to be more sympathetic toward collectivist policies. The busi-

nesspeople tended to choose antilabor test alternatives to a greater extent

than did union members (557o versus 9olo). Not only were responses systemat-
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Hammond's article is striking in the extent to which it anticipated many

of the theoretical and methodological guestions that psychologists are grap-

pling with today. He was interested in the contrast between direct and indi-

rect measrues of attitudes and the dilferent processes they revealed. Although

1{ammond's work is an excellent example of how guesses can reflect impli-

cit processes, we €ue now in a position to go far beyond the possibilities raised

by this early indirect method. We use Hammond's test as aD example to illus-

trate how distinct bases for responding can be measured within the same

task.

Separating Knowledge 0nd Attitude

A weakness of the apprbach introduced by Hammond is that it does not allow

for the possibiiity that some subjects in his experiments knew the correct

answer to his questions. As an slample, Suppose that someone knew how

many man-days were lost because of strikes. How would such knowledge

influence responding? Differences in knowledge could be measured by adding

a condition in which one of the alternatives was the correct one. The impor-

tance of separating these two sources of information is evidenced by the dif-

ferent kinds of reactions people have to decisions based on each. When people

are concerned with fairness and social iustice, responses stemming from prej-

udice rather than from knowledge trigger outrage. That outrage is based on

the assumption that prejud.ice (attitudes) and knowledge serve as alternative

bases for responding. How can the contribution of the two bases for respond-

ing be separated?

To do this, suppose we conshucted two lypes of test items. Each test item

includes the correct response paired with an incorrect response that is either

larger or smaller than the correct response. First, we bave an itena in which

the alternatives arc 67 million (correct) versus 3 5 million (incorrect)' From

the perspective of the businessperson, the correct alternative cajl be chosen

,.*r;,either becAuse of knowled.ge or, in the absence of lgowledge, bpcause of prej-
' 

udice (it is the alternative least favorable toward socialism). In the other forui

of the question, the alternatives might be 67 million (correct) versus 99 mil-

lion. For the businessperson, the larger, incorrect answer will be chosen be-

cause of his or her attitude in the absence of lcnowledge. In this case, knowl-

edge opposes Prejudice.
To illustrate how knowledge and prejudice can be disentangled' we present

some ideatized data from a fictional test in which businesspeople and union

members from 1948 have answered questions of the sort we just described'

Anti-Comm.unist [tems are those on which the correct answer is the anti-
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Qsmmurist answer. Pro-Communist items are those on which the correct

answer is pro-Communist. Table 15.1 shows the hypothetical data.

Look first at the column of pro-Communist items (second colurnn). Notice
that the businesspeople made more errors than the union members, showing

a tendency to err on the side against Comrnunism, just as Hamrnond (1948)

found. However, these overall perforrrance measures do not allow us to sepa-
rate knowledge from bias. To do so, consider the processes by which these

errors could be made. An anti-Communist error will be made if a person does

not know the answer (1 - K), and relies on anti-Comrnunist attitudes (A).

The probability of an error in the pro-Communist condition can be written as
p(error I pro-Communist item) = A(1 - K).

Next look at the column of anti-Communist items. Both knowledge and

anti-Communist attitudes would lead to a correct answer on these items. For

these items, the probability of scoring a correct answer can be writteu as the
probability of using knowledge (K) plus the probability of using attitudes (A)

in the absence of knowledge (1 - K). So, p(correct I anti-Communist item) =

K + A ( 1  - K ) .

With these two equations, we can estimate knowledge and attitudes by

solving for K and A algebraically. Knowledge can be solved as p(correct I
anti-Communist item) - p(error I pro-Communist item). That amounts to this

simple "proof" equation: K=K+A(1 -A')-A(1 -CI. Consulting our table,

we see that for the businesspeople, K=.90 -.40=.50. For the union work-

ers, K=.60 -.10 =.50. This shows that the businesspeople and union mem-

bers lsrow the same amount about the facts in question.

To measure the respondents' attitude-based biases, we begin with the er-

rors in the pro-Communist condition. Recall that the probability of producing

an error here is p(error I pro-Communist item)= A(1 - K). To solve for A, we

need to divide the term A(1 - K) by (1 - K). Because we have solved for I(

already, we know that (1 - K) for both the businesspeople and tbe union

members is 1 - .50 = .50. Consulting table 15.1, we see that the attitude bias

for businesspeople is .40 + .50 = .80. The attitude bias for union members is

.10 + .50 = .20. A bias value of .50 represents unbiased responding, whereas

scores greater than .50 represent an antiCommunist bias, and scores below

Table 15.1 Hypothetical Responses to an Adap_te{ Version of Hammond's
_.Indiflet AttitUde TeSt ".,: 

: - '.r",::: ', -.i'-' ::. -'-'1'.,::',.:. :

Correct on
6rgi_esmmr:nist

Items
Soc ia lGroup K+A(1  -K)

Errors on
Pro-Cornmunist

Items
A ( 1  - R

.Estimates

Knowledge Attitude

Businesspeople
Union

.90

.60
.40
. 1 0

.50

.50
.80
.20
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that point represent pro-Commrrni5f bias. The businesspeople have a much
sfronger bias against Commuuism than the union members, who acfuallv
have a pro-Communist bias.

Use of our equations shows that the businesspeople and union workers
dilfered not in their knowledge but in their biases. Sorne readers will have
recognized the above equation for measuring knowledge as being the same
equations commonly used to "correct for guessing" on a multiple-choice test.
lnterest has typically been ir. "true" scores, with guessing freated as being
largely random and of little interest. In contrast, our approach treats guesses
as revealing unintended inlluences of memory, attitudes, needs, and so on.
Our example thus far has shown how guessing bias can reflect attitudes, and
how bias can be separated from knowledge. However, there is nothing in
what we have done to guarantee that the attitude bias is automatic or that
the use of knowledge is controiled. Next, we consider how our approach de-
fines automaticily and control, and how these assumptions are tested.

Defining Automoticity: processes versus Tosks

Automatic processing has typically been defined as unintentional, uncon-
scious, uncontollable, and highly efficient, in the sense that an automatic
process operates rapidly and does not demand attentional effort (Shi{frin &
Schneider,lgTT). Several theorists have algued that no task meets all the
criteria to be considered automatic in an unqualifisd way (Bargh, 19g9; Lo_
gan & Cowan, 1984). We agree that tasks do not meet the criteria of automa-
ticity. However, our interest is in processes, not tasks. we hold that some
processes or components of task performance are automatic.

What about the automatic versus strategic qualities in our measure of
attitude toward communism defined as bias? In our approach, we make the
qualities traditionally associated with automatic processing independent vari-
ables and predict dissociations between the fwo processes. For instance, by
placing intentional and unintentional processes both in opposition to one an-
other and in concert with one another, we demonstrate one process that is
sensitive to intentions, and one that is invariant with respect to intentions.
By manipulations such as divided attention and speeded respondi.rg, we show

*,r.rl.ll..qJ,t9l!I9-,k+$o,g$,A.s_Jqgg_q.e-.at!E$ion, and automatic processes op'r?r€.
with little attention.

In the case of Hammond's ind-irect attitude test, we could test whether the
attitude bias was automatic by manipulating factors traditionally associated
with automaticity and predicting dissociations. If responses based on con-
scious hrowledge were controlled but prejudice were automatic, then manip-
ulations of fast responding or divided attention would influence knowledge
but not bias.
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Discriminabil i ty and Accessibi l i ty Bias in Perception

The above thought experiment serves to introduce the process dissociation

procedure (Jacoby, 1991). In this section, we begin by further illushating

that procedure by describing its use to examine effects of expectancy on word

identi-fication. Next, we return to the Diallo gxample and use the process dis-

sociation procedure to analyze how prejudice has its effects.

The words of Sherif (1935) quoted earlier reflect the Gestalt emphasis on

internal factors that help consEuct people's perceptions. Later those ideas

were incorporated into the New Look movement (Bruner, 1957), which em-

phasized the role of expectations in perceptions. Much of the research done

to support the New Look movement showed that expectations serve to resolve

ambiguily in ways relied upon when projective tests are used. The notion of

perceptual defense (McGinnes, 1949) serves as an example. In that research,

it.was claimed was that the perceptual system protects against noxious stim-

uli such as obscene words. Ambiguity was created by flashing words for a

duration that was so short as to not reliably allow their full identification.

Results showed that words that were obscene had to be flashed for a longer

duration to be identified than did words that were not obscene,'and this dis-

advantage of obscene words was said to refl,ect perceptual defense. However,

later research sought to explain such "defense" in' more mundane ways by

appealing to eflects of factors such as frequency in the language. It was noted

that obscene words occur less frequently in the vwitten language than do

words that are siroilar but not obscene, and the poor perception of obscene

words was explained as produced by their low frequency (for a review, see

Erdelyi, I974).

How do erpectations that reflect frequency in a person's prior experience

have their effect? One possibility is that erpectations based on experience

serve to truly influence what is perceived so that reality is constructed. Alter-

natively, such expectations might serve as a source of accessibitify bias. For

example, suppose that rvhen a four-letter word was flashed, only three of its

four letters were identified (e.g., sh-t). The partial information does not aiiow

the word to be identiEed, so the viewer must guess. The ambiguous stimulus

might be interpreted as the word that fits the fragment and is most readily

accessible due to prior experience. An experiment by Jacoby (reported by Ja-

coby, McEIree, & Trainham, 1999) examined eflects gf gxpectations in identi-
' ' q n i L { + . i l " r . !  _  ! ^ ' _ i

. .  . . :  . .  ;  I  : _  . a ,  _  
- . i r j j . . r n  

:  _ .  , :

fying ambiguous woids.

In Jacoby's experiment, expectations were created by means of training.

During training, participants were presented with context cues paired with

word fragments that could be plausibly completed in two ways (e'g', knee-

b " ). participants guessed the completion, and then were given feedback

from the computer as to the '.'correct" completion. In one condition, a typical

cornpletion (e.g., bend) was created by presenting that completion on two
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thirds of the trials, and an atypical response (e.9., bone) on the remaining

one third of the nials. This training phase created expectancies of dillerent

shength for how the ambigUous stimulus, the word fragment, would be com-

pleted. Frequent and recent pairings befween the cue and certain targets

rnade those fypical targets highly accessible completions for the fragnent.

Following training, participants were agai.n asked to complete fragments.

However, this time they were asked to complete the fragments with a masked

word that was flashed briefly just before the fragment was shown. The dura-

tion of the flash was either 20 or 40 ms. Those trials in which the lypical

word from training was also the flashed word can be considered congruent

trials, because both the typical, accessible response from training and percep-

tion of the flashed word wou-ld lead to the same correct response. On incon-

gruent trials, the alypical word from training was flasbed. On those trials,

perception of the flashed word would lead to a correct response, but relying

on the accessible response from trai.'ing would cause an error.

On congruent triais, the correct response night be given either by percep-

tudly identifying the flashed word (P) or by relying on accessibility bias (A),

created during training, in the absence of perceptual identification (1 - P),

Thus, the probabilify of a hit in the congruent condition is P + A(1 - P). On

incongruent trials, accessibility bias is pitted against perception, so that par-

ticipants are expected to make errors when they rely on accessible informa-

tion in the absence of perception. If a participant successfirlly perceives the

word completion based on the objective information flashed, then the accessi-

bility of a habitual response is not expected to in-fluence responses. The proba-

bility of a false alarm in the incongruent condition is A(1 - P), reflecting that

a false alarm is likely to the e,xtent that accessibiLity bias is active (A) but

percepbion is not (1 - P).

Perceptual identification can be estimated by sublracting hits in the con-

gruent condition from false alarms in the incongruent condition: P = p(Ilit I
congruent) - p(FA I incongruent). Mathematically, this can be' seen- by the

fact that subtracting the term A(1 - P) from the term P + A(l - P) yields P.

Given an estimate of perception, accessibility bias can be estimated as A =

p(FA I incongruent)/(1 - P), It should be noted that this estimation procedure

is the sarne as illustrated in our thought experiment based on Hammond's

(1948) study.
'"" i.r;-:"titJiilili-hor"ll"i-6iiy's 

experiment (rable ls.2) show that flash duration

influenced perception but had no influence on estimated accessibilily bias.

That is, accessibi[ly bias was nearly identical in the short and long flash-

duration conditions. This is important in showing that dillerences in percep-

tion did not influence accessibilty bias ("guessing") but, rather, only influ-

enced the opportunity for guessing to drive responses. Again, consider the

equation for correct responses in the congruent condition: P + A(l - P). By

that equation, A has an eflect only when perception fails, which happens
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Table 15.2 Probability of Fragment Completions on Congruent
and Incongruent Trials with Estimates of Perception and Habit Discrimino

in StereotY
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Deadline
No deadline

Sortrc'c: Fron:

Correct on
Congruent

Duration Trials
( m s )  P + A ( 1  - P )

Errors on
Incongnrent

Trials
A(1 -  P)

Estimates

Perception Habit

.60

.35
20
40

.60

.78
.01
.44

.60

.62

Nolc Data from Jacoby. McElree, asd TraiBham (1999).

more often in the short-duration condition. We emphasize this point because

we later ilgue that it is an important one for theories about bow prejudice

has its effects.

The dissociation d.isplayed in table 15.2 shows 4n influence on perception

with accessibil.ity bias left unchanged, whereas the dissociation in table 15.1

shows an influence on accessibility bias with knowledge left unchanged. We

have found dissociations of both sorts in memory aud perception experiments.

htimates of accessibitity bias can be influenced by manipulating e:rpectancies

or fypicality in h'aining. Doing so produced diflerences in estirnated accessibil-

ity bias that approximated the difrerende in training probabilities (i.e., proba-

bility matching), but left the estinated contribution of controlled processing

(recollection in their experiments) unchanged (e.9., Hay & |acoby, 1996).

Note tbat in the erperiment described above, the estimate of accessibilily bias

is near the training probabilily (.61 vs. .67). Jacoby and colleagues have

found probabilify matching of this sort in several experiments (e.g., Hay &

]acoby, 1996). Manipulating the amount of time allowed for responding re-

duced controlled processing but left estimated accessibility bias unchanged,

just as would be expected if accessibiliby bias was a more automatic basis for

responding. Results from these and other experiments (e.g.,Jacoby, Debner' &

Hay, 2001) justify treating accessibility bias as an automatic basis for re-

sponding.

One of the assumptions underlying the process dissociation procedure is

that the processes of discrimination and bias are independent of one another.

This assumption has generated some controversy (see Hintzman & Curran,

?*",,1!tuBBtiPPs)'19 9 7 : I3ggby, BeEs, & Toth, 19 9 7, fo1, a,.$ipg-q9.i.ggSt#€*r,,1!!u,m.Ftiqqs).
Finding variables zuch as those reported htiFe that seTectiv-ely affect the esti-

mated contribution of the two types of processes provides support for the

validity of the independence assumption. For example, findings that presenta-

tion duration and amount of time requirdd for responding selectively influ-

enceperceptficnwhilepriore:rpectationsselectivelyinflugpceaccessibilitybias

suggest tbat the two bases for responding operate independently.
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3nt
bit Discriminobility o nd Accessibility Bios

i n StereotYPico I I nfe rences

Tbe experiments described above showed &at expectations can bias percep-

rual judgments and that the inlluence of expectations can be separated from

perception itself. We have been concerned with stereotypes as one source of

expectations that may create a similar accessibitily bias. Consider tbe case

atluded to earlier, of a police olficer in a confrontation with a suspect who is

holding an object. The judgment of whether that object is a weapon is urgent,

and it must be made quickly. Unfortunately, such a fast decision is the fype

that is most likely to be influenced by the social category of the suspect (Mac-

rae, Milne, & Bodenhausen, 1994).

Specifically, the fact that African Americans are stereotypically erpected

to be more violent and criminal than White Americans creates the worry that

people might let their stereolypical expectations influence their perceptual

identfication of weapons. Can race affect people to the point that they claim

to see guns where there are none? Under some conditions, it can. Payne
(2001) conducted a study with the aim of dissociating automatic bias and

controlled responding when racial prejudice influences perceptual judgments.

Participants saw pictures of handguns and hand tools on a computer moni-

tor. Their task was to classify each item as either a gun or a tool. Immediately

before each target itern, faces of White and Black men were flashed briefly,

but visibly (200 ms). Some participants were required to respond quickly (in

under 500 ms), while others were alloWed to respond at their own pace.

Participants under time pressure showed a stereotypical pattern of errors.

In addition to malcing more errors overall, participants mistaken-ly classified
a tool as a gun more often when it was paired with a Black face than when
paired with a White face. There was no actual correlation between the color

of the face and the identity of the target within the experiment. However,

because of people's preexisting stereotypes, a Black face paired randomly with

an object was sufficient to cause that object to be misclassified as a gun.

As table 15,3 shows, participants' performance was separated into esti-
mates of accessibility bias and discriminability using the process dissociation

equations. Congruent conditions were those in which a Black face preceded

'rubte 'ti.5:l''fioces-i'Ebtirnates iit Each Prime and Deadline Condition

Accessibilty Bias Discriminability

Black Prime White Prime Black Prime White Prime

i labit

. 60

.62

int because
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ryeriments.
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Source: From Payoe (2001).
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a gun, or a White face preceded a tool. The Black-tool and White-gun pairs
provided the incongruent conditions. Accessibility bias was coded so that
higher scores indicate a tendency to respond "g,ln." Process estimates showed
that requiring participants to respond quickly cut their discriminability by
more than half, but left their bias estimate unchanged. In contrast, the race
of the fsss influenced the accessibility bias estimate, but did not change dis_
criminabiliry. Black faces led to a greater bias toward classifying an object as
a gun, compared to the White faces.

We regard the accessibifify bias as an automatic influsnce for several rear-
sons. First, the bias occurred whether or not it was consistent with the goals
required for the task. The instructions were to respond "gun" if and only if ar
gun is present; respond "tool" if and only if a tool is present. The face primes
influenced performance regardless of which response was appropriate to the
task goal. second, the bias took place within a very short time period tuoo
ms SOA), and the response deadline did not allect it. The magnitude of partic-
ipants' accessibilily bias was the same whether or not their processing tinre
was restricted. Together, this evidence suggests that the racial bias causecl b_v
the faces of different races may, under some circumstances, be au uninten-
tional and efficient use of information akin to implicit memory.

In addition to showing a double dissociation befween accessibility bias ancl
discriminability within the priming task, we tested the relationship between
this automatic bias and participants' racial attitudes as measured by a clirect
test. We measured participants'racial attitudes with the MRS (McConahay et
al., 1981) and the Motivation to control prejudice scale (MCp; Dunron c\
Fazio, 1997). The MCP measures the extent to which people are wiUing to
express any negative attifudes toward other racial groups. We found a posi-
tive conrelation between the automatic bias estimate and attitudes expresserl
via the IVIRS (p=*.51), but only for participants who were unmotivated to
avoid racial prejudice, as measured by the MCP scale. For those who fourrcl it
inappropriate to express unfavorable attitudes about Blacks, the bias estimatc
did not correlate with IvIRS scores (F = -.23, nonsignificant). These finctings
converge with other research using different procedures that shows partici-
n a n f  s t  a t r f n r n e f i r  h i o o o o  a n n o l q l a A  n a o i f i " o l , ,  , . ; + L  + L ^ : -  J : - - - r t - -  -  )  t  t .e .suve vv^rvrqruu Pvrr l rvurJ YvrLr l  L l rELt  u[ t ruLry t rxp l t r$sgu atu-

tudes only when they were not motivated to appear unprejudiced (Fazio et
a l . ,  1995) .

To summarize, in the studies reviewed here, stereotypes and habits createcl
an accessibility bias. Several lines of research suggest that accessibility biases
and discriminability'often opqrfie:simultatnotxly,:ardfritfeFndeatlt€o joinrl.v
determine people's actions. The experiments described above show why pro-
cess dissociation is useful for breaking down complex effects into separate,
quantifiable processes. Those processes can each then be studied individually.
When factors haditionally identified with automatic processing are either
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built into an experimental design (e.g" using the logic of opposition) or ma-

nipulated, it is possible to draw conclusions about underlying processes'

Consciousness and Control

In many of the domains we have described, cognitive control as modeled by

discriminabilify estimates is closely related to conscious subjective experi-

ences. In an explicit test of the relationships befween objectively estimated

memory processes and subjective erperience, Jacoby et al' (2001) had partici-

pants describe the phenomenology of each response on a memory test as

something they consciously "remembered," just "kgew," or "guessed'" Those

experiments showed a very skong association between estimates of memory

flj5sliminability (recollection) and the conscious experience of remembering'

Some provocative work has been interested in the possibility of nonconscious

control (chapters 7 and 8, this volume; Moskowiu, Gollwitzer, Wasal' & Shaal'

lggg). As our approach shows, we see the relationship between conscious-

ness and cognitive conhol as an empirical question. Having a means for esti-

mating cognitive control independent of participants' reports allows the two

to be empiricallY comPared.

Just as the consciousness of control mechanisms may be put to direct test,

so can the relationsbips between consciousness and accessibiliby biases of dif-

ferent sorts. In some situations, for example, people may be able to become

aware of a process that is initially unconscious. As suggested by the psycho-

dynamie hadition, achieving awareness of a mental process can provide a

basis for conholling it. An experiment has shown that people can harness

their biases strategically if they are made aware of them.

Dolan and Jacoby (2000) conducted a memory stucly in which the colors

of words carried biasing information. During a recognition test, words were

tested in either red or green. Two thirds of the old words were tested in green,

and one third of the old words were tested in red. Thus, iI a word was tested

in green, it was more likely to be old than new. Results showed that partici-

pants had learned this pattern, in that they made more hits and false alarms

for green words than for red words. That is, they were more likely to respond

...s,y.*ioldli,to.rgleg4,:,:Word.s,whgth"f .!hgy were actually studied or not' Hgwgler'

postexperiment questioning revealed that participants were not aware that

there was a relationship between color and the status of the word'

A second experiment avoided relying on participants' self-reports of aware-

ness. In ttris experiment, participants were either allowed to remain unaware

of the color relationship or they were forced to notice it. The unaware condi-

tion was the same as described above. In the aware condition, however, par-

ticipants had to use different response keys, depending on the color of the
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word, This arrangement forced participants to attend to the word color. In

this experiment, participants were allowed to respond both at their own pace

and at a speeded pace in a separate phase of the experiment.

Results showed that neither the color of the words nor awareness o[ the

color relationship aflected discriminability. The speeded response condition,

in contrast, did reduce discriminability. Expectancies based on word colors

alfected the bias estimate-participants were biased toward calling green

words ,,old." When participants responded at their own pace' ihe color bia.s

was the seme for aware and unaware conditions. Critically, when they u'ere

required to respond rapidly, participants who were aware of the color rela-

tionship relied on it heavily, creating a color bias much larger than that of

the unaware participants. The point to note is that the bias was in place irr

all cond.itions, but awareness of the bias allowed participants to use it sttate-

gically. Under dilncult speeded conditions. aware participants informed tlreir

judgments with the bias, using it to accomplish the task goal. unaware par-

ticipants had no such flexible control over their biases. In the next sectiotr.

we describe additional subtle and even Aonic effects that may arise from bi-

ases created by accessible attitudes'

A New Look at Some Old Constructs:
Habits and Dominant ResPonses

The construct of habit is one of the oldest in experimental psychology, as il'

lies at the core of many classic theories of motivation and learning (e.g.. Htrll.

1951; Spence, 1955), More recently, the importance of habit emerged in thc

context of the social facilitation literature. Habitual behaviors (or "donrinatrt

responses" as they are called in this area) may become more lilcely whett

organisms perform a task with, or while being observed by, members o[ tftc

same species (Zajonc,1965). The notions of "habit" and "dominant respotrse"

have historically been construed in behavioral terrrs. The well-learned rc-

sponse typically includes some behavior that the organism (be it a rtrt ot:

a college sophonore) has acquired through repetition' such as successl'trll-v

negotiatin g amaze or solving an anagram. However, there is no reasotr why

such constructs could not be usefully extended to domains more faniliar ttr

ifrt$ ieportctl

here is that certain stimuli (or situations) may stimulate well-learned. hatril-

ual bases for respond.ing. These habits may be fairly mundane' such tts thc

tendency to automatically think of bend when presented with the word kttrt"

Other habits carry more immediate consequences, such as tbe tendency lirr

rnere presentation of a Black face to automatically activate images of gltns trr

other stereotypical associations. This raises the more general point that Ihc'
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i.|' ,onr*.t of attitudes (perhaps the most ubiquitous construct in social psy-

i. .fr"f"rr) frts quite well within the habit framework, in that attitudes are often

i Irn"J as a well-learned association befween an object and one's positive or

negative appraisal of it (Fazio' 1986)'

bt oo. hand, flaming attifudes as habits e1 dsminant responses does not

represent a startling theoretical advance per Se' Nevertheless if this conceptu-

altanon is used to make new connections between recent social-cognitive

work on attitudes and a long tradition of investigating dominant or habitual

i ,rrpooses, then the notion may prove quite useful. In particular, research in

, tn. social facilitation literature has shown that the presence of other people

t facilitates dominant responses, while interfering with subordinate responses

(Zajonc, 1965: see also Spence, 1956) '

Somewhat surprisingly, our review of this literature shows that research-

ers have focused almost exclusively on the elfects of audiences on perfor-

mance. Although we are not aware of any previous ellorts to make this con-

nection, it seems reasonable that attitudes, lil<e other well-learned responses'

may be facilitated by the presence of an aud.ience. If attitudes are construed

fil as doroin.nt evaluative responses, then one would expect the relationship

l* between people's attitudes on one hand and their iudgments and behaviors

on the other to be strengthened when they are in the presence of others' or

are generally aroused.

When applied to racial attifudes, this rationale makes an extremely coun-

terinfuitive prediction. Both research and intuition suggest that people are

motivated to appear unprejudiced in public settings (e'g', Gaertner & Dovidio'

1986: Plant & Devine, 1998). Thus, it would seem natural that evaluations

, of stereofired individuals would be more positive in public than in private

', ,.ttings, and that such evaluations would be urore consistent with the per-

i ceiver's attitudes in private settings. However, if attitudes are understood as

resu l ts :4Ssumingtha tmostpeop lehavesomeleve lo fp re jud ice , th is f rame.
work suggests that evaluations of a stereotyped person should be more nega-

tive and more closely related to racial attitudes in public settings. [n fact, this

is exactly what was found in a series of experiments reported by Lambert'

,, ,...'3:1 L-"CFqgeF, Chastea*l a!.d tickel (1996)' These researchers fou.nd ttlat 
lbgT 

w:s

greater "attifude-behavior consistency" in public compared to d private set-

ting, insofar as participants' stereotypical attitudes toward Blacks (as mea-

sured by an explicit measure prior to the main study) were more strongly

related to judgments of a single Black individual in the former compared to

the latter condition.

one ambiguty of these frndings is that they can be interpreted in one of

Ewo ways. On one hand, the "public expression effect" could reflect height-

ened accessibility bias. This interpretation is more or less consistent with a

Hullian/Zajonc model of social facilitation, which emphasizes the energizing
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or drivelike eflects of audiences on habifual responses. Another interpretation,
however, is that the findings by Lambert et al, (1996) reflect reduced cogni-
tive control, an interpretation that migbt be predicted by attentional conflict
models of social facilitation (Groft, Baron, & Moore, 1993). one way of distin_
guishing befween these 6sssunf5 is that they presume either that sonrething
is being added (increased stereotlpical bias) or that something is being taken
away (control). [t is worth emphasizing that this amliguity applies not only
to the Lam!s11 et al. (1996) investigation but to the social facilitation area
as a whole, as theorists in this area have not yet resolved whether drive-
based versus conffol-based accounts provide viable s6ssrrnfs of social facilita-
tion. Nor has a methodology been proposed that can successfully tease these
models apart.

We have gained some important leverage in these matters (Lambert et al..
2003). In one study, we followed up on the findings reported by Larnbert
et al. (1996), showing that the public expression elfect was moderated by
dispositional levels of anxiety. Highly a:rxious participants showed strong fa-
cilitation of racial aftitudes in publ.ic compared to private, whereas less anx-
ious participants did not. (Low-anxiety participants showed a nonsignilicant
reversal of this pattern.) These data are useful insofar as they further demon-
shate the important parallelism between our line of work and the social facili-
tation area, which typically shows these sorts of moderation effects as well.

Even more irnportant, a second study was able to provide a direct test ol'
the two theoretical accounts described above. In this study, participants were
randomiy assigned to perform the gun versus tool identification task used by
Payne (2001) in either a private or anticipated public context. Results re-
vealed siguificantly more stereotypical errors in public compared to private-
especially among participants experiencing high levels of anxiety-conceptLr-
ally replicating and extending our earlier work in the impression-formation
domain. Moreover, use of the process dissociation procedure offered strong
leverage in testing the viabilily of a drive-based account (which would preclict
h g i g h t e n e d  h i a s )  r t p r c r r e  a  n n n l - r n l - h z c a A  c n a a ' n f  / t , ' f  i a l '  ' . ' ^ . , 1 J  - - ^ J : - r  t - . . . . . . -i  v rege g vvt r !^vr  vqewu qvvvl r l - r r  \vyLuut l  wuu, l | . l  prgulut  luwcl

discriminabilify). Results showed much stronger support for tbe latter, as the
increase in stereolypical errors was due entirely to lower discriminability in
the public condition. These and other current efforts in ou laboratory may
thus hold potential for clarifying issues in both the stereotyping and the social
facilitation ar.eas.

perc

relat
mal<
inp
rece
the

Mat
beel

fron
s

situ

bigt
ma(
une

trol
thel

the
eith

uol
we

suc

obt
bili

( 1 9

For

dis,

an(
rnc

en(
CIT\
JIJ

AIT

pr(

tiv

dis

tio

t\{,

le l

Br

tel

sa

be

Toward Choosing Among Models:
The Tyranny of Automalicity?

Social psychologists have explained a broad rErnge
the accessibilily of mental categories. For example,
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of judgmental biases b1,
Bruner (19 57) described
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nake it more accessible and therefore more likely to be used when forming an

impression of a new person (Higgins, Rholes, & Jones, 1977). Even without a

T""rrrpriming, chronically used attitudes and rait categories can influence

the way that social information is processed (Fazio' 1986; Higgins' King' &

Mavin, 1982; Wyer & Srull, 1989)' Sueh accessibilisy e{fects have typically

been reveaied by using ambiguous stimuli or by showing elrors that result

from reliance on accessibilitY'

studies of social perception have placed a heavy emphasis on ambiguous

sihrations (e.g., Higgins et al., 1977).The conclusions of research using am-

biguous situations are applicable to the extent that everyday judgments are

made under ambiguity. No doubt, situations can be ambiguous' However'

unambiguous information is fi'equently available to use as a basis for con-

trolled respond.ing. A problem with using truly ambiguous stimuli' in which

there is no "correct" response, is that ambiguous stimuli tell us little about

the basis for accessibiuty eflects. In those cases, accessibility effects could arise

either from an influence on perception or from accessibilify bias' with ambig-

uous materials, it is impossible to choose between mecbanisms' [n contrast'

we use situations in which there is a "correct" answer and alTange conditions

such that bias is either congruent or incongruent with tbe objective basis for

obtaining that correct answer. By doing so, we can separate effects of accessi-

bility on perception and bias'

In some ways, our approach is similar to that of Banaji and Greenwald

(1995). As did we, they used a measwe of bias to index implicit attitudes'

For example, they used signal'detection theory (SDT) to separate effects of

discriminabiliby and bias in people's ability to distinguish between famous

and nonfamous names. Finding a bias against iudging female names as fa-

mous was used as a measure of implicit sexism. However' an important diJfer-

ence between their approach and or:rs is the neaning of the term bias' By

SDT, a single-pro."ss .od.l, bias relers to a quantitative dillerence in the

amount of information needed to make a decision' In conhast' by our dual-

process model, accessibility bias reflects a basis for judgments that is qualita-

tively dillerent from that used for a consciously controued judgment (e'g"

, r'-r''"ar.;fuliiiaung between atool and a.€,un) with rega;:d to the type of informa-

tion used. Jacoby, McElree, and Trainham (1999) discuss tbe relation be-

tween single- and dual-process models of bias eflects (see also Jacoby' Kel-

ley, & McElree, 1999)'

Several models of stereolyping talce the form of dual-process models (e'g"

Brewer, 1988; Devine, f 989; Fiske & Neuberg' 1990)' However' research

testing these models does not typically measLue both processes within the

sarne task. As a result, the operation of each process and the relationships

betweeaprocesses cannot be directly examined' Separate estimates of control
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and accessibility bias provide a means to test the relationships between pro-

cesses, and so provide a basis for choosing between competing models.

This ability represents an important strength, because as Gilbert (1999)

noted, dual-process models can take many forms, with separate processes

combining in any number of ways to determine behavior. A productive way

to proceed is to identify plausible competing theories and test them.against

one another (Popper, Igg+).In the next section, we describe an approach

we have taken that erploits the estimates derived from our approach to test

which of two plausible dual-process models best accounts for the data we

gathered in the weapon identification experiment described earlier.

A Test of Two Models: Accessibility Bias
or Att i tude Inhibit ion?

The basic process dissociation model spells out how controlled and automatic

processes interact, with automatic processing, accessibility bias, serving as a

basis for responses only in the event that conhol fails. Controlled processes

have clear priority, constraining the likelihood that a bias will have the op-

portunity to affect behavior. This arrangement contrasts with "inhibition"

models that are common in current social psychology research. These models

assume that when people enter into a social situation, automatic processing

constitutes a fust stage, which must then be suppressed s1 inhibited for a

person to malce a controlled response (Bodenhausen & Macrae, 1998;Devine,

1989; Wegner, 1994).

Lindsay and Jacoby (199a) found that an inhibition model of this sort

provides a good description of performance in the Skoop task. In the Stroop

task, participants are asked to name the color of the pigment in which words

are printed. The critical words are the names of colors themselves. The typical

finding is that people have more Cifficulty naming the cclor in which a',vo:'d

is printed if the word is the name of some other color. It is believed that in

this task, word reading is an automatic process that operates so readily that

it must be suppressed if one is to perform well by naming the color of the

word rather than the word itself.
' Are'stereotlpes tbe sort of thrugS;that:-lqep;p,lrtj4-'q{,-Ln4t,hrsuch:force that

we must struggle to inhibit them if we are to relate objectively to another

person? Is ogr hypothetical ofEcer likely to "read" an object in the hand of a

Black person as a gun as spontaneously as one reads words for meaning? Or

do stereotlryes operate more subtly, so that they have an opportunity to shape

judgments primarily when more conholled processes fail?

We have used a multinomial processing tree (MPT) approach to empiri-

cally test which kind of model best fits the data generated in or:r weapon

identification paradigp (see Batchelder & Riefer, L999, for a discussion ol'
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MpT modeling). In an MPT model, mental processes are represented as a

series of branches, Figure 15.1 sbows the tree diagrams for an accessibilily

bias (top panel) and an inhibition model (bottom panel)' As witb a traditional

flowchart, a process can operate or not operate at each step' What distin-

guishes this approach frorn a Ead'itional flowchart is that the likelihood that

each process is active is represented by a probabitify' On the right hand side

of the figure are the rcsponses expected as a result of each processing path'

The number of correct and incorrect responses in each condition from an

experinent can be used to test whether each model fits the pattern of actual

data.
Look first at the accessibility bias model. This model represents the same

equations used in the process dissociation procedure described throughout'

In this model, controlled discriminability of the target either succeeds with

probability c, or it fails with probability (1 - c). If conh'ol fails' then an acces-

sibility bias may occur with probability A, or fail to occur with probability

Figure 15.1 A comparison of two models of the relationships between con-

trolled and automatic processes. Note that the order of processes depicted does

not refer to temporJ ,iug.r, but to the relative dominance of each process' [n

the event that both pro.irr., occur, the process in the first position determines

tbe response.

Correct Correct

Correct Error

Error

Conect

Chance
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(1 - A). Rather than operating only when able 6 inhibit an automatic re-
sponse, controlled processing begins very early. However, it may take longer
to complete tbau automatic processing. Psychologrcally, this sequence would
describe a process in which an ofEcer encountering a suspect attempb to
discern whether the object is a gun or not, based on the physical characteris-
tics of the object. If controlled processing is successful, then racial stereorypes
do not influence the weapon identification.

In contrast, when control is impaired (e.g., by rushed responding due'to
the intense presswe of the situation), the automatic processing of the sus-
pect's race may cause a stereotypical judgment to be made. This is a case
of an accessibiliry bias left unopposed by controlled processing. To see the
relationship between the equations used in the process dissociation procedure
and the probabilities represented in the diagram, notice the paths denoted by
the arrows. As shown in figure 15.1, a respondent can give a correct aoswer
in the congruent condition either by control of the reqponse (C) or by an
accessibility bias in the absence of conhol: A(1 - C). The fact that accessibility
bias can only drive responses when control fails amounts to the equation
used in process dissociation, where an error in the incongruent condition
occurs when accessibility bias operates in the absence of conkol: A(1 - C).

The altemative inhibition model reverses the positions of these processes
(and so changes the equations used). The influence of attitude (A) is given
priority, and controlled discrimination is allowed only when the attitude is
inhibited, with probability (1 - A). By this account, an officer encountering a
suspect erperiences an autornatic effect of affitude that drives the response
unless the officer is able to inhibit that impulse. Reliance on attitude ex-
pressed as a stereotype will produce correct responding only in the congruent
condition, just as relying on accessibility bias produces correct responding for
the congruent condition. The primary dillerence between the bwo models is
that in the fi.rst model, accessibility bias can only drive responses if control
fails. In the inhibition model, one can exert control only if the ellect of atti-
tude is inhibited,

Note that the order depicted in this model refers to logical priority, not
temporal ordering, The model is not sequential. We assume both processes
begin at the same time and can proceed simultaneously and independently.
The priority of one process over the other meens that the second process can
drive the bqhavior only_*i+.,1!'9.-agg11..cgp,,t_i!.$g,,.q.IFl,f:L.fSb-qtb,.p-rpces$gs occur,
then the first one dominates and determines the response. In eflect, the prior-
ity of one process over the other expresses which one "wios" when both
processes are active.

Once the branches of the multinomial tree model are filled out using equa-
tions based on the probabilities just described, the model can be statistically
tested against experimental data. Rather than solving for the estimates alge-
braically, the conhol and accessibilily parameters are estimated using a
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solver algorithm. The data from Payne (2001) were used to test the models.

Tbe pattern of errors and correct responses predicted by the different models

was compared to experimental data, and a statistical goodness-of-fit test was

used. In testing the fit of multinomial models, a Gr statistic is used, which is

similar to a chi-square statistic. For this particular model, with a significance

level of .01, the critical value for Gris 13.28. Values below that limit are

considered au acceptable fit, and values above that limit indicate that the

model is rejected.

The accessibility bias model fit the data well (Gt = 3.64), but the inhibition

model did not (G'= 27.231. The estimates flelded by the accessibility bias

model converged nicely with the process dissociation estimates calculated

originally on this data set. The contfolled parameter was held constant across

both prime races, and was di-fferent for short (C = .42) and long (C = .8 7)

response deadlines. The accessibilify bias parameter was held constent across

deadlines, and varied between the Blaclc (A = ,59) and White (A = .53) prime

conditions. Our results suggest that participants were not "llinded" by race

so that they could only discriminate between weapons and tools when they

inhibited the race bias. Instead, the actual objects and racial bias sewed as

separate bases for responding, with decisions based on percepfual discrimina-

tion requiring cognitive control. When that control failed, the automatic race

bias had its effect.

Talcen in combination, these findings emerging from our laboratora chal-

lenge contemporary models of stereotyping in several ways. First, most mod-

els assume a two-stage mechanism in which tbe automatic activation of the

stereotype can be subsequently overridden by controlled processes, but only

if perceivers have the motivation and ability to do so (e.g., Devine, 1989; see

also Bodenhausen & Macrae, 1998; Gilbert & Hixon, 1991). Second, the fact

that stereotypes have greater impact on social judgment under cognitive

load-or other manipulations that compromise careful processing-is typi-

cally interpreted as a consequence of "knocking out" perceivers' ability to

implement the secondary correction process. The research on weapon mis-

identifications discussed above suggests that these rarely tested assumptions

may not always be correct. Particularly important is the idea that constraints

on controlled processing affect discriminabilify but not accessibility bias.
'Thus, 

the notion that prejudice plays a greater role in social perception under
' 

situatirjiiil d,rrrrr-sfi.h 
"r 

might have occurred in the Diallo case-may re-

flect compromised ability to respond based on objective properties rather than

a failure to successfully override the stereolype.

Our argument is not that inhibition models are never applicable. As al-

luded to earlier, Lindsay and Jacoby Q994) found that a similar model was

a good description of the way that interference occurs in the Stroop task.

However, dillerent models are useful to describe d.ifferent psychological eflects.

It is important to have a means of choosing befween different models of the
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processes underlying different kinds of behaviors. The choice of models used
to explain the effects of prejudice has important consequences for attempts to
control prejudice.

An inhibition model suggests that if objective information is to guide judg-
ments, automatic impulses must be inhibited. If they are not, then the more
controlled basis for responding does not matter. Inhibition-relate.d asstrmp-
tions lead to an emphasis on suppressing prejudiced reactions. Research has
focused on attempts to suppress stereotypical thoughts from initially entering
consciousness (Wegner, 1994), to replace stereotypical thoughts with egali-
tarian ones (Monteith, 1993), and to adjust judgments once stereofypical
thoughts have already come to mind (wilson & Brelcke, 1994).

Attempts to reduce prejudice by these routes have left some theorists pessi-
mistic' It is argued that in order to correct stereotlryical thinking by "thinkipg
twice," people must be aware of their bias as well as being motivated and
able to override it (Bargh, 1999; wilson & Brekke, 1gg4). They uray not be
aware of the bias because it has operated automatically, and thus it may be
unconscious. This pessimism is supported by studies showing that attempts
to suppress stereotypes sometimes fail, causing an ironic increase in stereo-
type use (Macrae, Bodenhausen, Milne, & ]etten, 1994; Monteith, Spicer, &
Toomen, 1998; Palme, Lambert, & Jacoby, zoo2).In addition, the demands
of constantly second-guessing oneself may be overwhelming.

An alternative approach suggested by ttre accessibilify bias model empha-
sizes maximizing cognitive control rather than overriding the elfect of accessi-
ble information. By this approach, it is not necessary to be aweue of any bias,
and there is no need to suppress automatic thoughts so long as objective
grounds provide a basis for responding. According to this model, accessibility
bias only influences responses when controlled processes fail. As an example,
consider the word-perception experiments described earlier. The habirual re-
sponse only influenced behavior when perception failed. If the situation had
been structured to maximize perception, then even the sftongest accessibility
bias would have no impact on responses.

'  
7 -  f ^  - |  l L : -  a -  - - -  - : -  - r - -  - . - t -  -  r  r  -  r  .ir iacr, Etris is preciseiy what happened in Payne's (200i) weapon icienti-

fication study. When participants were allowed unlimited time to responcl,
t]:eir accessibility bias was just as strong as in the speeded condition. How-
ever, this accessibility bias only tanslated into significantly more stereotypi-
cal errors in the speeded condition. When participants were allowed cognitive

-:.1-,',control"by respunding"slowlt${h$e&essi$,i{ity_.biaj was:uialt€ ,tUtrir:ie ac-
tual errors. Situations structured so that people can use objective information
as a basis for control reduce the consequences of accessible information. Ancl
they do so without (often futile) attempts to suppress automatic thoughts.
The choice between theoretical models can inform choices about interven-
tions. Thus, we believe the approach described here is as relevant to pragmat-
ics as it is to processes.
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