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INTRODUCTION

f’fSpeCIallzed processmg of faces beglns earIy m I|fe yet we are jUSt beglnnmg to

f"lunderstand the neural underpmnlngs of the development of face expertlse |n
_{j’mfancy Adults eXhlblt dlfferentlal neu raI responses to faces as opposed to
other. classes of obJects evidenced by a larger N170 amplltude for faces than
-for objects. The N170 i isa negat1ve event- reIated potentlal (ERP) component
'-;‘foccurrlng about 170ms post stlmulus onset and research WIth mfants has
"ﬁ-found two components that may be precursors to the adult N17O One of
é;:‘these components the N29O isa negattve deﬂectlon over posterror reglons

'_."..peaklng at 290ms that is greater ln amplltude for faces than visual nOIse (Hallt

'f_CS|bra Voleln & Johnson 2004) In the first year of Ilfe as |nfants acqurre
;;]extenswe exposure to faces the N29O beglns to dlffer |n response to uprlght

(as opposed to. mverted) faces and to human (as opposed to monkey) faces (de:.é

-'];'--Haan Pascalis, & Johnson 2002) However few studies have examined
\:-i,"whether changes occur in the morphology of the N29O that correspond to
femerglng expertlse w1th faces as opposed to other objects In: the current

f‘_f:study, infants’ ERPs: were recorded while |nfants of three dlfferent ages (4. 5 6
‘and 7.5 months) passwely v1ewed faces and obJects (toys) We also tested 9--

"and 12 month oIds (N 8 20 respectlvely)

;ffPartlclpants e e
14 4.5- month-olds 17 6- month olds, 13 7. 5- ek

f."12 month olds

Pictures were taken of toy R

the infant’s motherand | =

infant’s favorite toy "_'.-‘Procedure ' p I A
when they arrived for -« Infants passwely viewed a serles of brlef
the study. 7

.':-*‘jrandOm'V mterspersed across trlals
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,.'f.,,ff"-?.TG 01, 02 Oz) based upon preV|ous mfant
",j-'.‘?‘f-f-studles (de Haan et al., 2002) et
ﬁ'_':.;j’For each partmpant ERP grand averages were
- computed for the time of the ta rget onset and
".".g..'f‘ji,the peak amplltude was derived usmg
yf_;lndmduallzed time wmdows to capture each

”f'-._'j},.?j?subject s N290 done W|th 1 hz hlgh pass ﬁlter.
'Tf,-‘.;f?f_‘jfj;The Nc ! was calculated from 350 to 700 ms post-

,stlmulus onset

Toys
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fffmonth-olds addltlonalgroups 89 month-olds, 20 5:{:‘

jf_fStImull Images of mfant’s own mother another ;ff
'}imfant s mother, lnfant s own toy, another mfant s

~  stimulus presentations. (500 ms) of the lmages
L;A rf";_j-ngh den5|ty EEGs were recorded usmg an EGI

"’f‘:EEG data was analyzed for groups of electrodes ff’;"
'-.:'.,-"g.over occ1p|to-temporal reglons (e g., around T5 %

levelopmental Changes in the Infant N290 |n Response to Faces and Toys

Nlcole Zleber & John E Rlchards

RESULTS: N290 to Faces and Toys

*-’.sngnlﬁcant effect of trlal type [F(1 88)-3 26 p< 07], as the amphtude was
!j-jlarger for faces than for toys (but the lnteractlon was not. S|gn|f|cant) Thus
"_f-the N290 amplltude was Iarger for faces than for toys (see F|g 1), and

~i;r‘|ncreased m amplltude across the age groups A AR

smv 4.5 Months
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N290 peaks (see highlighted areas) for 4.5-, 6-, and 8-month-olds while
viewing faces or toys.

Spatial distribution of ERP to faces and toys over age
'f_'The response to faces over age showed two trends Flrst there was an.
;’f'_f12 months Second there was an mcreasmg Iaterahty effect |n two ways

‘?Q(”N290” ”Lateral” “Medlal”), and the dlfference between the N290 to faces.

_the dlfferent sites. (4 5 6 7 5 9 and 12 months are black red blue aqua
',."--and green respectwely) S N e S R R S RS

LeftN290 : RightN290
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Mean ERP from 300 to 400 ms post-onset

_-'The dependent measure was the mean amplltude of the N290 component A

“main effect of : age was found for the three youngest ages [F(2 88)= 5.81;p<.
jf}'O@S*], and the mcrease in the amplltude of the N290 from 4 5to 7. 5 months
if-fcan be cIearIy seen in the Flgure below There was also a margmally %

f',"-mcrease in the size and dlstlnctness of the N290 component from 4 5 through

'f-iThere was an mcrease |n the Ieft Iaterallzed N290 in the three electrode SItes :
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RESULTS: Nc Component

'f"The Nc component |s 4 negatlve ERP component occumng over the frontal- g i
ffcentral scalp reglons (e ¥ “Negatlve Central”) Itis related to |nfant {33
j{'attentlon and is’ Ilkely the ﬁrst component reﬂectlng the arousal mechanlsms

';tln the brain. The response to faces and toys were 5|m|Iar for the Nc, but there
*-’.was acleari mcrease in the N¢ component response to the mother s face Tan
;[jcompared to the stranger face o Sebne e e o

Mean ERP from 300 to 700 ms post-onset

One intermediate component, or separate P400 and Nc?

_-'fResearchers studymg |nfant response to faces often analyze a P400 (P4)
f',"-component Th|s component IS a Iarge posmve component centered over the
jf_.',central and medlal electrodes on the posterlor scalp area The Nc begms
‘about the same time. but is over the frontal electrodes Isiit possrble that the
f-ﬂP4 is the posmve pole of the Nc? The trme course of the P4 and Nc Were very
Ej-55|mllar in this study, perhaps lf they are functlonally related to the same :
"_f[mdependent variables and have the same. cort|cal sources, we mlght conclude
_they are from the same. braln area The 7 5 mo old ERP components show a
;"-..Iarge overlap in the time course between the posterlor and Fz electrodes and
'{_topographlcal scalp potentlal maps show a srmllar tlme course A

ERP Components for electrode goups for 7.5 mo
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5.jand and toys |ncreased in the. Ieft sites but not in the rlght The ﬁgures below
’_;-show the responses to faces for the ERP tracmgs on left and rlght sndes and at
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CONCLUSIONS

V.'{‘The current study documents a developmental change |n the face sensttlve N290 correspondlng to a tlme perlod
f'lwhen mfants are developlng expertlse with faces. These studles suggest that Ilke adults, infants demonstrate
jf']specual processmg of faces compared to other objects and that the N290 is snmllar to the N170i |n thatits
'fﬂamplltude is greater to faces than other objects._ The N290 |s slmllar |n its response to famlllar and unfamlllar
faces (e.g., mother other mother) but the Nc component ‘shows a dlfference for mother s and stranger s face
'.-_'-_'Thls could mean the early component (N290) is dlfferentlatung overall form or stlmulus type, whereas the Iater
"ﬁfcomponent is response to processes of attentlon and cogmtlve processmg e | CRr 2




