Recognition of faces and complex objects in younger and older adults
Isabelle Boutet; Jocelyn Faubert
Memory & Cognition; Jun 2006; 34, 4; ProQuest Psychology Journals

pg. 854

Memory & Cognition
2008, 34 (). 854-B64

Recognition of faces and complex objects
in younger and older adults

ISABELLF, BOUTET and JOCELYN FAUBERT
Universitd de Montréal, Montreal, Quebsc, Canada

We examvined whether (1) age-assoeiated
also apply to within-category
are related to impairments in encoding

in face recognition are specific to fages or

recognition of other objects and (2) age-related face recognition deficits
second-order

relations and holistic information. In Experi-
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oider adults (OAs) and younger adults (YAs) displayed similar face inversion effects. fn Experiment 3,

unlike ¥As, OAs did not show the

decline in

for recognition of composites

performance
(Young, Heilawell, & Hay, 1987). In Experiment £, both OAs and YAs showed a whole/part advantage
M&M 12805}, O results suggest that OAs have spered function for processing of second-

order relations and

information, Possible explanations for the finding that OAs have greater

diffienliy recognizing faces than recogniziag other objects are proposed.

Age-related deciines in recognition memory for famil-
iar and unfamiliar faces have been widely reporied (e.g.,
Bartlett, Strater, & Fulton, 1991; Crock & Larrsbes, 1992;
Maylor & Valentine, 1992). These declines asc character-
Mhawﬂmﬁmﬂ&aﬁmlnm
faces in healthy older individuals (reviewed by Searcy,
Batlett, & Memon, 1999). It is imporiant to examine face
recognition deficits in the elderly not ondy because they
have an impact on the socéal and personal lives of older
individuals, but also becanse they have implications in the
management of older eyewitnesses to crime.

Several possible explanations have been proposed for
age differences in face secognition. Some have been based

as confission dve to the increased number of faces that
mmwmmmmm
Renault, & Fiori, 2001), deficits in recollection of con-
textual information (Bartlelt & Fulion, 19%1; Barilest

etal., 1991; Mandler, 1980; Searcy et al., 1999), impaired
memory for novel visuospatial information (Searcy et al ,
1999), and difficnlties in carcfully matching test picturcs
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Tebbs, & Fulton, 1989). Other cxplanations have been
hased on encoding mechanisms and have included such
factors a5 reduced contrast sensitivity in elderly subjects
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(ﬂ—wﬂq‘, Sekules, & Boldt, 1981) and a reduced ability fo

form distinotive of faces (Bartlett & Ful-
ton, 1991}. Still others have focused on the interaction be-
tween the encoding and the reirieval mechanisms involved
in face recognition. These have included information loss
which

abilities (Cerella, 1998; Maylor & Valentine, 1992; Sali-
houss, 1996a, 1996b), deficits at each stage of the face
MMMIMMmmw
for cognitive resources during performance of complex
tasks, which resuits in higher activation of prefrontal aneas
fiag

been reported, the imicrpretations proposed oficn have
overlooked evidence that is well established in the face
recognition literature. For example, it has been saggested
that older adults have difficuliies recognizing faces be-
cause of the reduction in contrast sensitivity associated
with aging. In agreement with this is, Owsley,
Seckuler, and Boldt {1981) have shown that increasing the
contrasi of faces can improve face recogmition in this pep-
mmmmmwm
recoguition depends on a critical
band of spatial freguencics in the middle range (mnmd
wmm&mlmﬁrm
mwmmﬁﬂﬂﬂdhhﬁd-

conteast sensitivity may coniribate to in face
Mmmmm-ﬂm

Amm&ununﬁninm differences
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ue to include a comparison nonfice category. A number
of studies have that memery for objects remeins
relatively intact in older adulis (Park, Puglisi, & Smith,
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IMM.R%W&M 1988). However,
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vide an appropriate comparison for face Face
recognition is unigue in two important ways: First, faces
are exceptionally homogeneous and eomplex; second, fo
faces are recognized at the imdividual level (e.g., John's
fara} slﬁmﬁnﬁmwﬁmm
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may not be specific to faces but, rather, may extend to
other objects when cquivalent tasks are employed. If this
is the case, deficits equivalent to those found for faces
will be observed for within-category recogpitios of other

complex ohjects. Such a finding would suggest that age-
related face recoonition deficits have Kitle to do with face
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in recognizing individual exemplars of a homogeneous

in mechanisms that are tailored to the idiosyncratic prop-
erties of faces. There is considerable evidence that the
mechanisms involved in face recognition differ from those
involved in ebject recognition (ses the review in Maurer,
um&mmmwdm
tion can be wsed Im p - isolated features, first-
mmmmmwa
Carcy, 1986; Waal,mmmm
to the constifuent parts of an object, and they can be speci-
fied without reference to other parts of the object (e.g.,
the eyes, nose, mouth, eic.). First-order relations refer to
the spatial arrangements between isolated features (e.g.,
placement of the eyes above (he nose, the nose above the
mouth, etc.). Because they are all faces
share the same first-order relations, Second-order rela-
tions refer to the relative size of spatial relations bstween
parts of an object (e.g., the distance between the two eyes,

the eyes and the nose, etc.) that may be specified with
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face (Rhodes, 1995 %ﬁlmtnc&ﬂmm. 1986).

Face recognition differs from object recognition be-
canse it relies more heavily on second-order relations than
on isolated features. In addition to second-order relations,
face recognition is belicved to rely more heavily on holis-
#ic informeation, meaning that all of the information pres-
ent in a face is processed as a whole or as a Gesielt (Faxah,
Wilson, Drain, & Tanaka, 1998; Mawer et al., 2002,
pmmﬁmmmm
information may be particularly important for face recog-
nition becanse faces are and are recognized
at the individual fevel. In contrast, recognition of objects
usually takes place at the categorical level, a task that may
hm@mwm@gmmmm

& Kalocsai, 1998; Diamond &
Ckw,lmﬁ M&mmm
less, there is evidence that face relies more
heavily on second-order relations and holistie informa-
tion even when eguivalent within-category tasks ave used
(e.g., Tanaka & Farah, 1993; Tanaka & Sengeo, 1997, Yin,
1969). Therefore, age-related face recognition deficits
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such as the processing of second-order relations and ho-
listic information.
In the present study, four experiments were conducted
to investigate whether age-related face recognition defi-
cits reflect a general impairment in within-category recog-
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employed a varicty of tests that have been successfully
empiloyed to illusirate the crucial role that second-order
relations and holistic information play in face recognition.
In Experiments 1 and 2, the face inversion effect (FIE)
was tested. The FIE refers to the finding that face recog-
nition is more significantly impaired by inversion than
mm@mﬂﬁhaﬁuoﬂ%(mﬂnm
in Valentine, 1988). Thesc cxperiments also allowed us
to explore potential age differences in within-category
recognition of nonface objects, becanse evaluation of the
FIE requires that of both faces and nonface
ohjects be measurcd. In Experiment 3, we used the com-
posite effect, whereby two halves from different faces are
mere difficult to when they are horizontally
aligned thar when misafigned (Young, Hellawell, & Hay,
1987). In Experiment 4, we tested the whole/part advan-
tage, wherehy of a face part is superior in the
context of a face than in isolation (Tanaka & Farah, 1993).
These tests were measured in younger adulis (YAs) 18 to
35 years of age, as well as in healthy older adults {OAs) 65
years of age and over.

EXPERIMENT 1

InEqnmﬂl the FIE was evaluated by comparing
and inveried faces and nonface ob-
Jjects inboth YAs and OAs. Houses and chairs were chosen
as comparisons for faces because, as for faces, it is pos-
sible to select stimuli so that all the individnal
mmgmmmammmhm
mrm configuration. Moreover, houses and
chairs are as familiar to most observers as faces are.
'l'heFIB is characterized by an interaction between
mmmmmmm
hmﬂm of uprighi versus inverted faces is
mmﬂﬂmﬁeﬁﬁmbﬁmﬂnm

FIE is largely attribntable to a disroption in the process-
ing of second-order relations (Leder & Bruce, 2000;
Leder, Candrian, Huber, & Bruce, 2001). Recognition of
inverted faces may be particularly difficult because refer-
ence points normally used to process second-order rcla-
mmmwmmmh

(Moscovitch & Moscovitch, 2000). Becanse salient fea-
tures can be easily identified whether the object is upright
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