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I cannot totally grasp all that I am. . .. For that
darkness is lamentable in which the possibilities in me
are hidden from myself: so that my mind, questioning
itself upon its own powers, feels that it cannot rightly
trust its own report.

—5T. AUGUSTINE, Confessions

In his influential Confessions, St Augusting lamented the
evasiveness of full self-understanding, questioning the reliability of
our intuitions about our own minds. Although introspection and
self-report formed the foundation of the earliest approaches to study-
g psychology, the development of psychological research over the
course of the 20th century led social psychologists steadily back to
the view espoused by St. Augustine in the early 5th century. In partic-
ular, demonstrations of respondents’ lack of introspective access to
the causes of their own judgments and behavior (see, e.g., Nisbert &
Wilson, 1977} forever shattered the illusion that self-reports would
be a sufficient means for illuminating the workings of the mind. Al-
ternatives to self-report began to be formulated, and at the dawn of
the 21st century an explosion of research is exploring the nsefulness
of these new, implicit measures of mental contents and processes (see,
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266 CRIT'CAL PERSPECTIVES
c.o. Lanc, Banaji, Nosck, & Greenwald, Chaper 3? this \.'(Jl‘U.'l'llL‘;
Wictenbrink, Chapter 2, this volume, While nndcmnbly exciting,
this plethora of new technigues for peering into our mner rueital
lives raises a nwber of important guestions that will have to be
tharoughty researched and satistactorily ;1115\&«1;}'@(! m'rardgr for the
promise of these new measuyes 1o be i’ully';‘t:allzcd, What 15 Lhc: ap-
propriare theoretical construct corresponding to C:&c:h measurc? Do
these measures really provide access to unconscious mental pro-
cosses? What do the different measures have in common, and what is
unique 1o cach particular messure? How are the differem measures
related 1o phvsiological correlares? 1t is toward these questions that
we Lurn our attention,

CONCEPTUAL CLARITY

The initial cntbusiasm for implicit measures scemed to be accompasied
by relatiecly loose and shifting conceptuahizations of shor meaning.
Pare of the confusion tndorbtedly arises from more fundamental
ambiguitics and debates abaut the meaning of relevant theoretical con
stevers, For example, much of the work en implicit. measures ill.as
focused on the asscssment of attitudes. However, tundmn_unuﬂ chis-
agreements sl exist concerning the appropriate c,(m'ccpruﬂIu.al‘lc,m Qf
“atrirude.” Some theorists view attimdes as enduring structures 1m
long-term memory (e, Fazia, 19935, whereas others view them as
momentarily constructed evaluations that integrate current contesal
{nformation with selective subsets of long-torm memaory {e.g., Sck‘zwarz
& Bolmer, 20011, Whereas the tormer approach conceives ol attitudes
as pelatively static and defined by fixed structural properties, the l:a'r{cr
<—.‘m;aimsizu_~§ a dynamic process with rainimal seructaral ASSUIMPLIONS.
Vhearists from these different camps might very well make dll‘fé,’!’(:!]{ as-
sumptions ahout what an implicit heasure nf atritudes is capruring—
the strength of a stable associarion i long-term memary on oue 'imncl.
or the cmergent ner cvaluative implications of m‘mrﬁxuul_lg ;mu;varud
inowledge and sitwationally availabic input on che other. Lhus, label-
ing something as an “attitude measure” daes nmhmg to ‘c_lgrlf}’ the
matrer, because the term attissde means different things 1o ditferent re-
searchers. T is an open question whether il icit measures tap well
om to a particutar conceptualization of © attiruds,_ " a guestion that must
be addressed by systematic empirical investgation. ‘
The importance of this issuc becomes even more apparent in th_e
context of early theorizing that implicit attitade measures provide di-
et access Lo stahle evaluative representations that have their roots
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in fong-term socialization experiences (see, e.o., Dovidio, Kawakami,
& Beach, 2001; Greenwald & Banaji, 1995; Rudman, 2004; Wilson,
Landsey, & Schooler, 20000, This assumption has been challenged
over the Tast few years by accumulanng evidence that implicit mea
sures of arritudes are highly susceptible ro contextual nfluences ifor
a review, see Blair 2002). However, even though such findings may
e interpreted as evidence Tor the attitudes as-constructions aveount
(Sehwars & Bohner, 20010, 1t 1 not entizely clear how implicit auwi-
rude measures are influenced by rhe context, Does the contexr lead o
a shift in the measurement of an otherwise stable atticude, or doces
the context influence how the atcirude itself is constructed on the
spot? Apam, the specific answer o these questions depends on the
preferred conceprualization of atitudes as momentary constructions
(Sehwarz & HBohner, 2001) or siable evaluative represcotations
(Fazio, 1395), Novwichsanding these ambiguities, the fact that
implici attitude measures show a strong susceptibility ro contextual
influcnces poses a serious challenge to the original expectanon that
thase measures provide dircer and unbiased access to srable cval-
UATIVE TUPrCsenLAtions in menmory.

Another fundamental confusion, noted by several scholars (see os-
pecially De Tlouwer, 2006}, concerns the meaning ol the term mreasire,
which can be used to refer to a measurcment procedire or o the out-
comte of a measurement procedure. As De Tlonwer {2006 noted, a
measurement procedure can be direct or indircer, whereas the teem s
plicit s meaningful ooly with regard ro the outcome of 4 mcasurement
procedure, Conversely, it does not make sense o call the owtcome of
measureent procedure direct or indivec, just as it does nor make
sense te label a measurement procedure expheit or inplicit, A impor-
rant consideranon is that whereas rhe direes versus indirect natare of a
mcasutement procedure can be determined a prior by the objective
properiics of the task, the explicit versas implicit narure of the ontcome
of a measurement procedure needs ro e established empicically.

In this context, De Houwer (2006) ponted out another, related
problem in the way the term implicit 15 used. In particular, be argued
that rescarchers often tail to specify in what sense a particular mea-
sure shonld be regarded as implicse, As onginally used 15 the memory
filerature on paticnss with amnesia (see, e, Warringron & Weiskrantz,
1968), “implicit™ mental processes referred specitically to processes
thar operated in the absence of conscious awareness. Implicit wem-
ory thus was evident in task performance reflecting the residue of
previous expersence, in the absence of any explicit memary for thar
experience. [n keeping wich this precedent, it seems to be commaonly
the case n the socsai psychology lirerature that whenever something
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is called “implicit,” it is assumed to be cansgiously inaccessible. Bug
as De Hovwwer {2006} noted, this is an empirical assumption, and it is
usually an untested one.

Besides the interpretation of the term anplicit as “unconscious,”
implicit arritude measures are sometimes assumed to reflect “anto-
matic” actitudes. Bargh {1994) idensified four separate senses in
which information processing can be considered automatic, and lack
of awareness is but one of these “four horsemen” of automaticity.
Many so-called automaric processes happen with awareness {Moors
& De Houwwer, 2006). At the level of implicit atrirude measures, it 15
thus important to specify which aspect{s) of automaticity one capital-
izes on. It may be chat awareness covaries with mceasures, such that
for some measures, respondents are consciously aware of the as-
sessed atritude. The same holds for ather aspects of automatiaey (Le.,
controllability, spontaneity, and resource dependency]. We argue that
it is important to understand how these issues map onto the features
of a particalar task and whether they remain invariant across ditfer-
ent content domains ar interact with content. It may be, for example,
that the controllability of respenses varies across different tasks,
across content domains, or as a funcrion of motivation and practice
ar cantrolling particular kinds of responses. It s incumbent upon re-
searchers to understand the scope of what they can claim about the
implicitness of their measures and to railor thew theoretical conclu-
sions accardingly.

Another major lesson for researchers that will lead to grearer
conceptual clarity is the loss of innocence regarding our aspiration to
create “process-pure” measures. A process-pure measure would be
ane that cleanly and anambiguously indexes a single construct of in-
terest. Many peoplc using the Implicit Association Test (IAT), for ex-
ample, functionally regard it as a process-pure measure of the
strength of a mental association {or, more accurately, a pair of associ-
ations). However, performance on the 1AT is clearly influenced by
manv other factors, some of which are theoretically uninteresting
and potentially controfiable {e.g., gencral perceptual-motor skills}
and others of which are highly interesting in thetr own right. The
appitcation of process-dissociation techniques (Conrey, Sherman,
Gawronski, Hugenberg, 8 Groam, 2003; Payne, 2001) provides a
way of systematically decomposing these theoretically relevant com-
ponents of performance, and it represents one of the most promising
and important directions for research employing implicst attitude
measures, For example, Conrey and colleagues (20053, in their
Quad-Model, have shown that performance on the 1AT {acd many
other measures) reflects not only the automauc associative hias that
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has been the focus of most IAT users, but also on several other pro-
cesses, such as the discriminability of the stinlus, success ar over-
coming bias, and gencral guessing biases. Of the other processes in
the Quad-Model, the theorctically most relevant is the process of
overcoming bias. Multinomial modeling of IAT data has confirmed
thar the morsivationfahility ro overcome the automaric associative
bias also influences TAT performance systematically. By applving a
process-dissociation methodology to the TAT {among other mea-
sures), it becames possible 1o obtain much more finely tuned esti-
mares of the automatic associative bias by pulling out separate pro-
cesses that influence overall performance. The important generai
lesson here is that no measure is process pure, and a major path to-
ward clarity lies i the application of new techniques for decormipos-
g task performance into more specific, conceptually meaningful
subcomponents. By defining our terms and specifying our constructs
as precisely as possible, rapid progress will be greatly facilitated.

INTROSPECTION AND CONSCIQUSNESS

Daes the outcome of an indirect measurement procedure necessarily
reflect an implicit artitude in the sense that it is unavailable ro intro-
spection or self-report? Not necessarily, As noted by De Houwer
120061, whether or not the construct assessed by a g}'vém task Is “im-
plicit™ {or unconscious} needs to be established en{pirically. Indeed,
attitudes assessed with indirect measures are sometimes highly corre-
lated with selt-reported atritudes {e.g., Banse, Seise, & Zerbes, 2001,
Devidio, Kawakan, Johnson, Johnson, & Howard, 1997; Teach-
man, Gregg, & Woody, 2001). Op one hand, these findings may indi-
cate that the attitude reflected in the implicit measure is available to
introspection. On the other hand, however, one could object that
there might be a separate, implicit aspect to the attitude that just
happens to coincide with the explicis aspect 1n the case of some atti-
tudes. Notwithstanding these two possible interpretations, it seems
more parsimenious to assume that the atritude in such cases is avail-
able to introspection; vet it may nevertheless imfluence some other
automagic aspects of informanion processing thar are picked up via
implicie attitude measures. Someone wha detests spiders mav be well
aware of that fact and may show a rapid, involuntary avoidance
response to spiders on an indirect measure of attitudes. Should that
response be labeled an “implicit™ attitude that is wnavailable to
tintrospection, or is it best viewed as a spontaneous, unintentional
consequence of a given atéitude?
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In a similar way, one could ask \»\-‘hcthc‘r Lo Fnr;‘dﬁtiom be
tween self-reported and ndireetly assessed attstudes llmlu_';uc thnt the
indirect]y assessed attitude s “implivit™ or uncenscious. Again, th.('
answer Lo this question is, not necessarily, Correlations berween self-
reported and indirecthy assessed attitudes would naturally _hc (:xpectt’.d
ro be low if the indirectdy assessed atritude 15 unconscious (unless
there is reason to asswne a spurious relariond. However, low f:orrclan‘
Hons berween the two kinds of measures can arise for a muiut_ud(: o
Feasons other than a lack of introspective access (Gawronski, Hot-
mann, & Withur, 2006). In fact, there 5 now a large .I)Ud}' ‘0\1?
evidence showing that multple factors determine whether ‘_‘u"nphcu.‘
atritudes assessed with indirect measures are relared to scl_t-repm_mcl
“explicic™ attitudes. It these facrors are -;:nmrolied, ;txpl'u:lt and |r1‘1~
plicit arntude measures typically show quite au_hslamml correlations.

First, it is often assumed that indirvect athitude measures are less
affected by individoals” deliberate attemprs 1o contral their responses
than self-report measures. Such mmivati(_)qally driven infhences arc
particularly pronounced m socially sn:nsmve‘cln_mams where 50::.‘1;1
desitability may aftect selfreported, but not indirectly assessed acti-
mdes, Consistent with chis assumption, several studics have denwen
strated thar self-repored and indirectly assessed -fmi_m‘dc‘a ?t)\,}::._ll‘d
racial minority proups are highly correlated when individual differ
ences in the motivation 1o conerof prejudiced reactions are '”‘.”.HTI;QHCE
i, Akrami & Flkehammer, 200357 Banse & (‘“’W‘rfm.mw‘ /—Q?-}-‘_L
Dunton & Faso, 1997: Fasio, lackson, Punton, & Wl.llmms, 1995
Crawronskt, Goeschike, & Banse, 2003; Hofmann, Gschwendoer, &
Schimite, 2005). Ina similar vein, Nier {2{){‘)5) demonsirated that ma
relations between seH-reparted and indirectly assessed ;u'l".u?d'n:s to-
ward African Americans were significantly gher when participaats
helicved rhat inawceurate sel-veporrs could be detected by means of a
lie detecto o

Second, correlations berween selt-reported and 11'1(111‘(‘;.}t!}f as-
sessed artitudes have been shown ta depend on the degree of cogni-
tive deliheration. Consistent with this assumption, Flozack, fu«;x}rablf;g
and Bless {2001) demonstrared that individuals with a serong dispost-
tanal nrm‘lenc}; to engage in cogmitive deliberation (ie., high need for
cognition; see Cacioppo, eity, Penstein, & _]‘;11‘.\!15,. 19961 Sh{mf.cd
fower correlanions hetween self-reported aud lndn'ectl}f ;1556;359(1
attitndes than individuals with a low tendeney o engage in ci{rlth:;'a‘-
tion. In a similar vein, a meta-analysis by H(}f.nmrm,‘(j;mfrém;lu,
Crsehwendner, Lo, and Schmite (20053 found thas corvelations between
setf-reported and mdivectly assessed attitudes generally increase as a
function of the sponsaneity of self-reports.
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Third, sclf-reports may or may not correspond to indirect mea-
sures with regard o the specific aspect of the atitude that is heing as-
sessed. As such, correlations between the two are sometimes reduced
simply because ol such underlying conceptual differences. Panse and
colleagues {20010, tor example, demonstrated rhar indirectly assessed
atutudes toward homosexuals show higher correlations with seH-
reported atntudes when the later involve self-reparts en affective re
sponses (e, L feel uncomtfortable nearby two men kissing cach
other™l than when they involve seli-reparts on normative belicls
{e.0., “Gay men should not work with children or adolescents®™s.
These results wore corroborated in Hofmann, Gawronski, and col-
leagues® (20051 meta analysis, showing thar artitndes assesscd with
the TAT show higher correlations with atective as compared to cog-
nitve scli-report measures, In addicion, Hofmann ¢ al, foumd thac
fow correlations can also be due to mismarches in dimensionality {see
also Nosek, 2005). The 1AT, for example, generally involves a com-
parison between two arnirude objects, thus representing relarive
rather than absolute evaluations. "I'hus, it is not very surprising, that
correlations between the TAT and explicit self-reports are generally
higher when the latter involve the same relative rather than absolute
evaluations.

Finally, imiphair attitnde measuwres often exhibir low internal con-
sistencies (e, Banse, 1999 Bosson, Swann, & Fennehaker, 2000,
1025 Olson & Fazio, 2003}, Thus, their correlations ro
selt-reporeed artirudes are often reduced by measuretment error, Con-
sistent wwith this assumprion, Cunningham, Preacher, and Banaji
2001 found substantial correlations between self-reported and indi-
rectly assessed arritudes when the ispact of measurement error was
controlled weth Tarent variable analvses {see also Gawronski, 2002,
Hotmann, Gawronski, et al., 20083,

Taken together, these resules sugpest that indirectly assessed and
sell-reported atntudes show substantial correlations under corrain
condinons. ¥f the relevant factors are controlled, the 1wo kinds of ar
ttude measures typically show quite substantial correlations. From
this perspective, it scems upwarranted to caim that “implicit” auti-
tudes assessed with indirect measnres reflect unconscious ateitudes
that are unavailable to introspecoion. To be sure, indirect artirnde
measures usaally do not require introspection for the assessment of
an attitude, However, thar does not imply that the assessed attitude is
unavailable to introspection.

In adduion to the assumpsion that indircctly assessed arritudes
themselves are unconscious, there is another interpretation of the
term nconscions that bas been proposed i the context of smphci

Crawronsla, 21
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attitude measures (Greenwald & Banaji, 1995). Rather than refer-
ring to the attitude itseli, the term unconscious could alse refer to the
influence an attitude has on orher mental processes. In other words,
indirectly assessed attitudes may be consciously accessible, but they
mav influence other psychological processes outside of conscious
awareness {see Nishert & Wilson, 19773, Even though research on
this question is rather limited, there seems to be at least some evi-
dence for this assumption. For example, Gawronski and colleagues
{2003) demonstrated that people are sometimes unaware of how in-
directly assessed attitudes influence thelr interpretation of ambiguous
information. In this study, German participants were asked to form
an impression of either a German or a Turkish individual on the basis
ot evaluatively ambiguous behavior. Consistent with previous re-
search (e.g., Darley & Gross, 1983; Duncas, 1976; Dunning &
Sherman, 1997; Kunda & Sherman-Williams, 1993; Sagar & Schofield,
19803, German participants evaluated the behavior more negatively
when the target was Turkish than when he was German. However,
this effect was moderated by indirectly assessed attitudes, such that
the target’s category membership influenced the nterpretation of
ambiguous bebavior only for participants with negative attitudes to-
ward Turkish people and not for those with neutral attitudes {(see
also Hugenberg & Bodenhausen, 20031, More impaortant, the influ-
ence of indirectly assessed attitudes on the interpretation of ambigu-
ous behavior was nat moderated by participants’ motivation to con-
trol prejudiced reactions. Instead, motivation to controt prejudice
affecred only the relation between self-reported and indirectly as-
sessed attitudes toward Turkish people, such that self-reported and
indirectly assessed attitudes were highly correlated for participants
low in motivation, but not for those high i motivation o countrol
prejudice (see also Akrami & Fkehammer, 2005; Banse & Gawronski,
2003; Dunton & Fazio, 1997; Fazio et al., 1995; FHofmann, (schwend-
ner, & Schmitt, 2005). Self-reported attitudes had no impact on the
interpretation of ambiguous behavior. Thus, given that participants
were generally able to control the influence of indirectly assessed at-
tudes on their interpretation of ambiguous behavior (ie., partict-
pants were not under time pressure or otherwise cognitively de-
pleted), these results are consistent with the assumption that people
are sometimes unaware of the impact of “implicit” attizudes on the
interpretation of ambiguous behavior. In other words, whereas indi-
rectly assessed artitudes seem to be conscious in the sense that they
are introspectively accessible to self-report, they still seem o invelve
an unconscious component, such rthat they can intluence other men-
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t_al processes outside of conscious awarencss, Notwithstanding this
finding, much more research is needed to clarify which particuh;'
processes are intluenced by indirectly assessed at:citudes. and whi:‘H
of these influences do or do not occur outside people’s conscious
awareness, '

COMMONALITIES AND DIFFERENCES
BETWEEN IMPLICIT MEASURES

Originally it was a matter of some vexation when two ditferent indi-
rect measures of a particular attitude {c.g., IAT and sequcntiﬁ] prim-
g measures O.f racial attitudes) were found not ro correlaté ],)ét:ricu~
Z;‘.u'lry strongi;« sor even not at all). After all, it is not uscommon to
f}nd that a Likert scale and a semantic differential scale measuring at-
_tltu_des toward the same attitude object correlate extremely srrong‘lv
If different self-report measures of attitudes correfate in this lﬁanﬁ-f:r'
why Sh()}l]d indirect measures not likewise correspond? If the startii;é
assumption is that there is some fixed entity called an “implicit atti-
tude” that can be measured in a variety of different wavs, rch it
wopld ndeed seem disheartening if different measures oflé}qmis'; same
entity did not correfate with one another. Flowever. as we ln\c Ar-
gued, if the emphasis is shifted to the idea that it is t,he oufmf;ze ch a
pa'rr.;cuiar measurement procedure that is implicit, and that rhe iin‘—
plicitness or automaticity of this outcome may depend on specific
features of thc measurement procedure, then rthe tmportant q-uc-sti(m
becomes, which auromatic aspect(s) of artitude activation can he Lap
turtzc! by a particular task Is it spontarieous approach/avoidance ten-
dencies or the activation of evahative associations i memaory
{Neumann, Hitlsenbeck, & Seibt, 2004)? Ts it the activation of a:nﬁce}.af—
tual or evaluative knowledge in memory (Wittenbrink, Judd, & Park
2001)? Or is it something efse? Measures should be expected €0 c:nrrcla‘ré
srrongly only to the extent that they each tap similar information-
processing consequences of attitude activation. Different self-report
measures typically do assess the very same aspect of processing (i e
deliberative evaluation of the atritude object), while different iﬁ(i;’;'.c‘;“t‘
measures are likely to assess a broader rangé of disparate proc:ess@
'lndeed, recent rescarch has begun to examine these differences iui
ng toward a typology of indirect attivude measures that will };;'(')v;de
tesearchers with a rich arsenal to draw from in attacking the m?stcw
ies of the black box, Ultimately, the rarget and range appropriate for
cach of these research tools need to he specified, o (
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Several proposals have been offered 1o describe and account for
the different emphases of the different indirect attitude measures.
Olsan and Fazio (20031, for example, proposed thas available mea-
sures differ in the extent te which they tap gencral categorical re-
spanses versus exanplar-based responses. The attitude version of the
AT, for example, requires respondents to categorize a set of exem-
plars (¢.g., names or faces) i terms of their membership in the rele-
vant atritudinal category {e.g., a racial group). As such, the cogninve
focis of the task is on the category. This situation can be cantrasted
with a common version of the affective priming task, which exam-
ines the cffects of individual exemplars {e.g., faces) on the processing,
of subscquently encountered words, While the category to which the
exemplar belongs is expected to nfluence this processing, the cogni-
rive focus of the task is not on the category per se. Thus, differences
in the way exemplars are evaluated, versus evaluation of the category
as a whole, underlic the tow correspondence berween affective prum-
ing measures and the JAT, according to Olson and Faz o, They found
that by modifying the affective promng task in a way that encour-
aged categonzation of the exemplars, correlations with the IAT were
greatly eshanced. Mirchell, Nosck, and Banaji (2003) provided
further evidence that the TAT does indeed operate at che level of cate-
porical evaluations. In their studies, the same set of exemplars {e.g.,
African Ametican athletes) produced evidence of both negative and
positive associations, depending onw hecher they were caregorized by
race o1 by occupation. These studics make it clear that a focus on the
category per se, rather than on individual exemplars of the category,
can produce marked shifts in implicit atntude measures.

De Houwer (2003) has proposed another usetul distinction be-
tween vagious indirect measures. A basic stractural property ot many
indirect measurement procedures is that they involve examimag
whether information processing is facilitated {speeded) or impaired
islowed) by the presentatiosn of an attitude object (see Lane et al.,
Chaprer 3, this volume; Wittenbrink, Chaptey 2, this volume). The
crucial question revolves around whether or aot the processes trig-
gered by the activation of the attitude are compatible or incompat-
bie with other processing requirements. De Houwer | 20031 argucd
that there are at least two general kinds of compatibility {sec also
Kornbiurm, Hasbroueg, & Osman, 1990) and that different rasks
vary in the extent to which they draw upon one or the other of these
two phenomena. One of these, resporise compatibility, has to do with
how the (natural or induced) response tendencies associated with the
attitude object map onto the response requircments of the task {see
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atso Stroop, 1535). This issuc is important i the IAT, for example
(see Lanc et al., Chapter 3, this volume). In a race IAT, African Amér:
ican exemplars are supposed to be categorized as “Black.” Thus
when an African American face (or name) appears on the scr{:(:ﬁ?
t’hcrc will be a (rask-appropriate) tendency to respond by pressing the
“]BIac‘k“. button. However, for a respondent who harbors negatévé
associations toward African Americans, there may also be a sponta-
neous response tendency woward the “Unpleasant” button. For the
se-called compatible trial block, the “Unpleasant™ button and the
“Black™ button are one and the same, so the two response rendencics
;11'0}:()1}1[3;16})!& and performance should be facilitated by the fact of
their coinciding, For the incomparible rrial block, however, the “Un-
pleasant™ response 1s #ot the samwe as the “Black™ response, so these
two response tendencies will be in conflict. Ag such, performance
should suffer (i.e., slower reactions, more errors),

A very simnbar togec 1s at work in the affective priming task pro-
pf')Sﬁ’tl b}" Fazio and colleagues {Fazio ot al., 1995 sce Wittenhrink,
(,haptg_r 2, this volume). In rthis task, the exemplar prime (e.g., a
_Blacl«; face) may elicit a spontancous evaluative respunse tcnc'lcz,n’cy.
Irrespective of this tendency, the task cequirement is to categorize the
target words presented after the primes in terms of their valence. For
Ff1&115 in which e spontaneous evaluative response to the prime co-
1_11(:;1](:5 with the valence of the rarget word, performance should be
facilitated because both the prime and the target potentiate the same
response. Tor trials in which the sponsaneous cvaluative response o
the prime is different from the valence of the rarget word, pi:rfnr;
mance should be jnhibited because of the incompatibility of the re-
sponse tendencies elicited by prime and target. From the standpoint
of this structural characteristic, the IAT and the affective priming
task are guite similar.

~The other form of compatibility that De Houwer (2003) de-
scithed s stfondus comparibility. The fundamental jssue here con-
serns how semantically similar ewo sers of stimuli are. The lexical
Jdecision raf;k used by Wittenbrink, Judd, and Park {1997} is a good
example of an indirect measure that relies on stimulus compatibiii[‘y
‘see Wittenbrinle, Chapter 2, this volumc). In this rask, a prime stirn-
alus (e.g., an African American face) precedes a standard lexical deci-
sion task, in which respondents must simply categorize a letrer string
as a \_vord or nonwaord, The words used as target stimuli in the lexicai
decision task vary in their stereotypical relation to the prime stunulus
(o8, hostile vs. friendly as rarget words that are censistent vs. incon-
sistent with the negative stereatype of African Americans). For in-
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stance, if an African American face acrivames stercotype-consistent
concepts in memory, this reaction will either coincide with or contra-
dict the semantic notion of the targer word. When the semantic con-
notations of the prime and targer word coincide, responses should be
faster, but they should be slower when they are concradictory. It is
important to note that as meaningiul targer words reguire responses
with the same key irrespective af their semantic connotation, {injcom-
patibifiry 1o rhe lexical decision task 15 defined on the level of stimulus
features rather than an the level of response rendencics; any response
tendency that is created by the prime will be irrelevanr to the rask-
required response, which 1s “word™ irrespective of whether the targes
word is stercotype Consistent 0f SIEreotype Iconsistent,

De Houwer’s (2003} structural analysis leads to the interesting
prediction that performance un the AT and the affective priming
tasle mav look more similar to one another than performance on
affective versus semantic priming tasks. Indeed, this prediction was
borne out in a series of studies by Gawronski and Bodenhausen
(2005, These studies also documented another way in which indi-
rect measures differ from one another—in rerms of their sensitivity
to metacngmtive inferences, In research on self-reported atitudes,
there is extensive evidence that individuals use metacognitive infor-
mation to inform their judgments. In this research, two types of in-
fluences an judgent are contrasted: the content of activated knowledge
versus the experienced ease with which this knowledge was re-
trieved (for a review, see Schwarz, Bless, Winke, & Winkielman,
200310 Tn a typical study, participants are asked to generate a cor-
tain number of nstances ficting a particular category {c.g., likeahle
Canadians}. For instance, the more likeable Canadians one calls to
mind, the more one’s activated knowledge is consistent with a posi-
tive evaloation of Canadians. Tlowever, because it is typically
harder to think of more instances than to think of fewer, expetienc-
ing the difficulty of trying to think of many likeable Canadians
may imply thae there are not very many of them, consistent with a
more negative evaluation of Canadians. In the realu of self-
reported judgments, experienced easc is commonly observed to de-
termine the tone of overall judgments, unless ws diagnosticity is
exphcitly discredired.

Gawronski and Bodenhausen {2045} extended this rescarch to
the reaim of indirect attitude measures. A common assumption aboat
indirect measures is that they simply tap the activation level of asso-
ciations i omemory. From this standpoint, the more exemplars of a
certain type one calls to mind, the more one’s implicit evaluation will
mave in the direction of those exemplars, based on the activated
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knowledge. Whether or not it was easv or difficulr to generate the ex-
emplars should be irrelevant. Thus, performance on a race IAT
should reflect more negative evaluations afeer participants have c.f,r:n.‘
erated many dislikeable African Americans, as carpared to genclr'r:-lr-
ing just a few dislikeable African Americans. I actuality, however
results were just the opposite. IAT scores reflected the 153!:(@1711 that
would be expected if retrieval experiences were guiding responses.
subsequent studies replicated this pattern and showed thar it also
genetalized to an affective priming task as well. Considered from the
standpoint of De Houwer’s (2003) distinction between ECSponse
compatibility and stimulus compatibility, we reasoned that a direct
teflection of activated knowledge would be most likely in casks that
mvelve stimalus comparibilicy. Again, this prediction was horne out.,
In a direct comparison of two seqiential pl-‘iming tasks assessing im-
plicit prejudice against African Americans, implicit preidice de-
pendgd on the experienced ease of retrieving dislikeable African
Americans when the task included an evaluative decision task (i.e..
response compatibility). In contrast, implicit prejudice was influ-
enced by the averall amount of activated exemplars when the task in-
c,?uderd a lexical decision rask (i.e., stimulus compatibility).

~ Yurther evidence for the differential rofe of stimulus L‘(Jlnpatihii—
ity and response compatibility in indirect astritude measures s impiicd
by rescarch that investigated the impact of muktiple primes on se-
quential priming cffects, Balota and Paul (19961, for example, found
that two sequentially presented prime stimuli resuited in additive
effects in a typical semantic priming paradigm using a lexical deci-
ston task. This result is consistent with an interpretation of sequern-
tial priming effects in terms aof spreading activation (sce Collins &
Lofrus, 1975), inplying that mereasing stimulation skould increase
the activation level of corresponding associations in memory. Inter-
estingly, such additive effects rurn into contrast effects when the stim-
tlus compatibility structure implied in the fexical decision task is
changed inta a response compatibi lity structure. Gawronski, Deutsch.,
-fmd Seidel {2008}, for example, found thar affective privving effects
16 Fazio and colleagues’ {1995] paradigm were mose pronounced
when the evaluative prime stimulus was preceded by a context prime
of the opposite valence. However, affective priming cifects were less
pronounced when the prime stimulus was preceded hy a context
prime of the same valence. This finding stands in contrast to the as-
sumptiont that affective priming effects in evaluative decision tasks
have their roots in the same spreading activation mechanisms thar
are responsible for semantic priming effects in lexical decigion rasks
(sce, e.g., Fazio, Sanbonmatsu, Powell, & Kardes, 1986 Hermans,
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De Houwer, & Felen, 1994}, However, it is consistent with gla‘ims
that affective prinung cffects are driven by a responsc mnapaﬂbg?aty
mechanism (see, c.g., e Houwer, Hermans, Rothzarmund__, & Wen-
tura, 2002; Klauer, Rofinagel, & Musch, 1997, Klin;;rif, Hut‘top__, &
Pitts, 2000; Wentura, F999), implying that affective priming effects
should be influenced by participants’ ability to ignore L‘;!Sk-irl‘ﬁlti“\-'&llt
(eatures, in this case the valence of the prime (see Besner & Stole,
1999; Besaer, Stolz, & Boutilier, 1997), Applied to the present ques-
rion. the valence of the second prime may be more salient, and thus
more difficult to ignore, when 1t s evaluatively mconsistent with _rh{’.
valence of the first prime. However, the valence of the second prime
may be less sakient, and thus easier to ignore, when it is evaluatively
consistent with the valence of the fivst prime (Gawronski, Deutsch,
& Srrack, 2005). ,

I summary, the available evidence indicates that the w;dcsp.rcad
cquation of the outcome of different measuroment pr(ycn_durg:gw1r]1 a
single “impliait arrignde™ construct s quie problematic. Ditferent
measures are characterized by very different task structures e,
exemplar vs, category-related responses; SLému]EJs V8. FESPOMSE COm-
patibility). As such, measures that may appear similar on the surtace
can produce very different results, depending on Fhf@l' under!ymg
ask srructure. Thus, future research emploving indirect attitude
measures are well advised to take strucrural ditferences bhetween
tasks into account in order to avoid rheoretical misinterpretations of
the obtained results.

PHYSIOLOGICAL CORRELATES

Sa far, our discussion has primaridy addressed measures that are
based on response latencies such as the IAT {(see Lane Ct‘A:I-'ll., F;_Immcr
3, this volume) or sequential priming rasks (see '\Xfiti'enl‘.mmk ,_(_,Ihapre,r
2, this volume). Even though the vast number of sru(i@s using tii?se
measures already provide important insights into their undc:r]yl'ng
mechanisms, and thus into the nature of the COnSLEuCts assessed W{th
these rasks, many issues are sull unresoived, some of wh.ic:'h. were dis-
cussed in the preceding sections of this chapter. A fruitful comple-
ment in this endeavor could be the use of physiological measures (sce
Ito & Cacioppo, Chapter §, this volume), For ins‘tan_cci..h}-' scarghmg
for physiclogical correlates of the pc:rformapcc in :nd.u:ecF amt-ude
measures, physiofogical measures could provide furt}lef insights into
both the commonalities and differences between different measures

or task properties. In fact, several studies have already investigated
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the relation between implicit attitude measures and physiological re-
spanses, One of the fist studies in this area, for example, found that
performance on the race TAT was significantly relared to amygala
acrivacion in response to Black faces (Phefps et al., 2000}, Tn a similar
vein, Chee, Srivam, Soon, and Lee (2000) demonstrated that perfor-
mance on a flower-insects IAT was significantly relaied o activation
in the fefr dorsolateral prefrontal cortex. Milne and Grafoman (2001}
extended these findings by showing that lesions in the ventromedial
prefrantal cortex elimmate mplicit gender stereotyping in the 1AT. A
more camplex pattern in the relation berween implicit attitude mea-
sures and physiological responses was demonstrated by Richesen
and colleagues {2003}, In their study, race bias in the IAT predicted
actvation in the right dovsolateral prefrontal cortex in response o
Biack faces, and this activation mediared the relation between race
oias m the FAT and performance impairments in the Seroop task re-
sulting from interactions with a Black confederate. Finally, Wheeler
and Tiske {2005) have shown rhat both automatic stereorype activa-
tior: and amygdala activation in response to Black faces was signifi-
cantly reduced when participants were asked to facus on a nonracial
category (see also Mitchell et al., 2003).

Even though these findings provide first insights into how im-
phicit artizude measures are related ro activity in different arcas of the
brain, the origin and the nature of the obtained relations remain ob-
seure as long as they cannot be matched to the specific psychological
mechanisms underlying indirecr artitude measures. For example, the
available data on the TAT raise the guestion of why IAT performance
is refated to both amygdala activation {Phelps et al., 2000) and acti-
vation i the dorsolateral prefrontal cortex (Ches et al., 2000;
Licheson eral., 2003), Given that amygdala activation reflects anre-
matically activared negativiry, whereas activation in the dorsolateral
Frefronral cortex reflects deliberate inhibition, these findings suggest
that [IAT performance is influenced hy both auromatic and conrrolled
processes. This assurnption is consistent with Conrey and colleagues’
(2003) claim that performance on indirect actitude measures is not
provess pure, but influenced by multiple processes. In terms of
Conrey and colteagues™ Quad-Maodel, amygdala activaton may be
related to the assoclative bias component, whereas activation in the
dorsolateral prefrontal cortex may be related to the component
reflecting, seccess at overcoming associative bias, However, the map-
ping of the processes proposed by Conrey et al. and specific physio-
logical correlates is still hypothetical at this stage. Thus, future
research on the relation between indirecr attitude measures and phys-
tclogical correlates could provide an even stronger contribution by
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considering the specific mechanisms under’ying different kinds of
measures.

WHAT DO WE HAVE TO LEARN?

Given the explosion of research on implicit attitudes and amtomatic
evaluations {see Wittenhrink, Chapter 2, this vilume, Figure 2.1 sce
also Musch & Klauwer, 2003), it is probably not an overstatement to
claim that the development of indirect atritude measures brought
about, if not a scientilic revolution, then at teast a substantial reosi-
cntation of priorities and perspectives. Certainly, this change has left
s not only with important new insights into the psychology of eval-
wation, but also with some unresobved controversies. These contro-
versies raise a lot of challenging questions that call for answers. Some
of the questions we consider to be particularly important are dis-
cussed in this chapser. These questions concern (1) the general nature
of aticudes as constructions versus stable representations, {2} the
“tmplicitness™ of rhe constracts assessed by indirect attitude mea-
sures, {31 the particular processes that are fluenced by indirectly as-
sessed attitudes and whether these infiuences do or do not accuar out-
side of conscious awareness, (4) commonalities and differences
between measures as a function of objective task characteristics, and
(53 physiological correlates of the processes underlyiag indirect atti-
rude measures.

Notwithsranding the importance of these issucs, the question
that we regard as the most tnportant one has not yet beer addressed.
This question is related to the lack of connection hetween large-scale
theories on the determinants of judgments and behavior, and small-
seale theories about what exactly indirect attitude measures assess,
how they work, and how they are relared to cach other. The problem
addressed by this question is not so much thar we would lack cither
large-scale theories on human behavior or sinall-scale theortes on in-
direct attitade measures. Rather, the problem is that the concepts
proposed by these two classes of theories do not map onto cach
other, such thar the conceptnal rerminology of one class of theorics
could be unambiguously transtated inro the terminology of the other,
For instance, when talking about indircet attitude measures, large-
seale theores typically employ abstract theoretical concepts, such as
“implicit articades™ (e.g. Wilson et al., 2000) or “evaluative associa-
tions” je.g., Strack & Deutsch, 20041, Small-scale theories, in con-
trast, usually refer to concrete operational concepts, such as “re-
sponse compatibilicy” (De Honwer, 2003) or “salience asymunetries”

What Do We Have to Learn? 281

(R:)rhm'mund & Wentura, 2004), The challenge that rescarchers face
right now is to find ways to combine the two approaches, such that
the relevant coticepts can be mapped onto cach other and a coherent
nomaological network can be constructed. A first step i this direction
may be Conrey and colleagnes’ (2008) Quad-Model. This medet not
only covers some of the theoretical constructs typically proposed by
large scale-theories {c.g., automatic attitude activation, cc)gnitivé
control}, but also addresses the mechanisms underlying a specific
type of indirect artitude measures {i.c., measures brased r;n response
cornpatibility),

A sccond question thar (s direetly relared o this first once is how
physiological processes map onto the constructs proposed by large-
and sm;_"llli-‘c:a]c thearics, As outlined above, there is an acm.nr;uhuing
body of rescarch that investigated the relation berween implicit Atti-
tuglc measures and physiological correlates (e.g., Chee et al,, 2000;
Milne & Gr_afman, 2001; Phelps et al., 2000; Richeson ct al., l()(]i’»i
Vanman, Saltz, Nathan, & Warren, 2004; Wheeler & Tiske, 2[‘,]05‘}.,
However, compared with the vast number of studies ou the mecha-
nisms underlyving indirect attitude mceasures, the available evidence
regarding physiological correlates is still very limited, We believe thar
the proposed mapping of large-scale and small-scale theories could
h{: substantially enriched if this endeavor 15 associated with a map-
ping to physiological corrclates. Such a mudtifocus approach would
thus wclude i) large-scale theories of affect, cognition, and behav-
1:01', (2) small-scale theories concerning the mechanisms underlying
indivect artitieke measures, and (3) theories of phyvsiological funcrion-
ing. The mwvestigation and integration of this fuli‘r;m;ift- of umcepﬁm[
issues constitutes an ambitious agenda for the nexr generation of re-
search on “implicit arritudes.™
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