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The recognition of faces and expressions 

DEBRA COHEN-PAGER and LEONARD BROSGOLE 
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The accuracy offace recognition was compared with that for expressional recognition. A series 
of 16 pictures of faces was presented for inspection. The series comprised 8 pictures of smiling 
faces and 8 pictures of neutral faces. The expressions were presented in random order in Condition 1. 
Condition 2 involved the block presentation of expression. In a recognition test that followed 5 
days later, the levels of both facial and expressional recognition were assessed. Face recognition 
was significantly better than expressional recognition under both conditions. In addition, Condi
tion 1 produced significantly better expressional recognition than did Condition 2. The theoretical 
implications of these findings are discussed. 

Various studies have shown that features contained in 
the upper portion of the face are used more reliably for 
purposes of facial recognition and identification than lower 
region features are. Such studies cut across the infant, 
child, and adult literature. 

With regard to infants, Bushnell (1982) used a habituation
recovery design to show that 5-week-old babies were capa
ble of discriminating between photographs of their mothers 
and of strangers. These babies were able to discriminate 
between mothers and strangers by processing certain con
tour information, specifically, the boundary separating 
the hair from the face. By the 19th week of age, infants 
came to rely on information regarding the eyes in making 
such discriminations. These findings were fully consistent 
with the face scanning data of Hainline (1978) and Maurer 
and Salapatek (1976). Thus, it would appear that the fea
tures located in the upper half of the face contained all 
of the information that infants required for face recogni
tion. Similar findings were obtained with young children. 

Goldstein and Mackenberg (1966) tested kindergarten, 
first -, and fifth-grade children for recognition of familiar 
faces. The children were shown pictures of 13 of their 
classmates, whom they had to identify. However, each 
of the 13 pictures was masked in a different fashion. The 
highest recognition levels were obtained for pictures in 
which the eyes and hair were exposed in some combina
tion, and low recognition levels were gotten with the ex
posure of lower region feature combinations. There have 
been similar findings for adults. 

McKelvie (1976) used a masking procedure with adults 
to assess their ability to recognize pictures of previously 
exposed unfamiliar faces. He found that whereas masking 
the eyes seriously impaired face recognition, masking the 
mouth had virtually no detrimental effect. Although it is 
clear in the literature that subjects perform accurately on 
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face recognition tasks by using features located in the upper 
half of the face, a question emerges with respect to the 
extent to which the features in the lower half of the face 
are registered in memory during the inspection phase of 
a recognition design. Even if those features (e.g., the 
mouth) are registered in memory, a further question may 
be raised with respect to whether the facial expressions 
created by them are encoded in memory as well. The latter 
question was addressed directly in an often cited experi
ment by Galper and Hochberg (1971), who compared ex
pressional and facial memory. 

Galper and Hochberg (1971) presented subjects with 
an inspection series of 24 slides. The slides consisted of 
16 faces in photographic positive and 8 faces in photo
graphic negative. The positive slides contained facial ex
pressions ranging from a resting state (neutral) to a full 
smile. The slides were exposed one at a time, in a semi
randomized order. The inspection series was followed by 
a recognition test 5 days later. 

The recognition test consisted of presenting subjects 
with pairs of pictures. One member of each pair was taken 
from the inspection series, and one was an unfamiliar pic
ture. The subject had to indicate which picture had been 
shown previously. The recognition errors made to the 
negatives were used to establish an empirical chance level 
of recognition. The positive slides were used to test for 
facial and expressional memory. 

The level of facial recognition was assessed over trials 
on which familiar faces (i.e., ones from the inspection 
series) were paired with unfamiliar faces. The degree of 
expressional recognition was determined over trials; each 
trial consisted of the presentation of a familiar picture 
paired with a new picture of the same person with the op
posite expression. Galper and Hochberg (1971) found that 
expressional memory was significantly better than chance, 
but significantly worse than facial memory. From this, 
they concluded that "the characteristics which differ in 
resting state and smile play some role in face recogni
tion" (p. 354). 

The present study was essentially a replication of the 
Galper and Hochberg (1971) study, in that 16 pictures 
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were presented in photographic positive and later followed 
by a recognition test. Just as in Galper and Hochberg, 
recognition was tested with the use of two types of tasks 
for each subject. In one task, the subjects were presented 
with a familiar and an unfamiliar face, and in the other 
task, the subjects were presented with a familiar and an 
unfamiliar expression on a familiar face. 

This experiment was aimed at detennining whether the 
results obtained by Galper and Hochberg (1971) could be 
attributed to a potentially serious methodological flaw
namely, the randomization of expressions in the inspec
tion phase. Such randomization may have had the net ef
fect of transmitting the irrelevance of expression, result
ing in a decreased level of expressional recognition as 
opposed to facial recognition. In order to assess whether 
their results were due to the randomization of expressions 
in the inspection series, two conditions were run in which 
the distribution of the expressions on the faces was ma
nipulated systematically. 

METHOD 

Subjects 
Twelve male and 28 female undergraduates were tested. They were 

naive with respect to the purpose of the study. The subjects ranged in 
age from 17 to SO, their average age being 21. Each subject was as
signed randomly to one of two groups, resulting in 20 subjects per group. 
All participants gave infonned consent by signing an agreement and were 
treated in accordance with the ethical principles of the American Psy
cho�ogical Association. 

Materials 
The stimuli consisted of35-rrun color prints (3.5 x5 in.) of 96 coUege

age males and females. Equal numbers of photographs of males and 
females were used in each condition. The photographs were taken with 
a 5O-rrun lens in conjunction with a telextender from a distance of 4 ft . 
Thus, each print contained only the head and shoulders of the model 
being photographed. These stimuli were used previously by LaCroce 
(1985) and Drago (1985). 

Each model was photographed twice, once with a neutral and once 
with a smiling expression. All details of clothing were eliminated by 
draping a neutral gray cloth over the models' shoulders. All of the models 
removed their jewelry and/or eye glasses, and no males with moustaches 
and/or beards were included. In order to control for the women's hair 
length, their hair was pinned up. Background details were eliminated 
by photographing the models against a neutral gray projection screen. 

Procedure 
The subjects viewed a series of 16 photographs in the inspection phase. 

The pictures were exposed for 7 sec with a 3-sec interval between ex
posures. The subjects were told to "look at each picture with the aim 
of later being able to remember it. " The expressions on the faces viewed 
in the inspection phase were varied systematically by condition. Five 
days later, the subjects viewed 16 pairs of pictures and were asked to 
• 'point to the picture that most resembles the one you saw the other day. " 
The sequence of the presentations of the test series corresponded to the 
sequence of the pictures viewed in the inspection phase. 

In the test series, the subjects viewed a series of 16 pairs of photographs, 
with one in each pair corresponding to the 16 photographs viewed in the 
inspection phase. Two types of pairs were used in the test phase. These 
types were randomly varied, without either type appearing for more than 
three consecutive test trials . One pair consisted of two photographs of 
the same face as the original target face, with one smiling and one neutral. 
The other pair consisted of the original target face and a new face, both 
of whom had the same expression as did the original target face . 

In Condition I , the subjects viewed 16 inspection faces with the two 
expressions randomized over trials. This condition paralleled Galper and 

Hochberg's (1971) design. In Condition 2, half of the subjects viewed 8 
neutral faces followed by a block of 8 smiling faces . The remaining sub
jects viewed a block of 8 smiling faces followed by 8 neutral faces in 
the inspection phase. The nonrandomization of expression in the inspec
tion phase of Condition 2 was expected to promote a sense that expression 
should be taken into account for the recognition test that was to follow . 
Therefore, it was expected that Condition 2 would produce a signifi
cantly higher level of expressional recognition than would Condition 1. 
Additionally, it was entirely possible that there would be no difference 
hetween face and expressional recognition in the latter condition. 

RESULTS 

The number of facial and expressional errors were 
recorded for each subject under each condition. The data 
were subjected to a 2x2 x2 x2 split-plot analysis ofvari
ance (ANOY A). There were two between- and two within
subject factors. The between-subject factors were condi
tions (random vs. block presentation of expression), and 
type of first test trial (expressional vs. facial) . The first 
within-subject factor was the type of recognition test (ex
pressional vs . facial). The second factor was the type of 
inspection face (smiling vs. neutral). The ANOYA re
vealed three significant main effects and one significant 
two-way interaction. No other significant differences were 
found. Table 1 gives the cell means. 

The first significant main effect related to conditions 
[F(I,36) = 4.43, p < .05]. Forty-nine errors were made 
in Condition 1, and 71 errors in Condition 2. Thus, sig
nificantly fewer errors were made with random presen
tation of expression in the inspection series than with block 
presentation. 

The second main effect related to type of test [F(1,36) = 
23.28, p < .01]. As can be seen in Table 1, 84 expres
sional errors were made, in comparison with 36 facial 
errors. Therefore, there were significantly more expres
sional errors committed than facial errors. 

The third main effect related to type of inspection face 
[F(I,36) = 4.39, p < .05]. Overall, more errors were 
committed in response to smiling faces as opposed to neu
tral faces (71 vs. 49). 

The significant two-way interaction occurred between 
conditions and type ofrecognition test [F(1,36) = 4.40, 
p < .01]. To evaluate this significant interaction further, 
simple effects were run first across type of recognition test 
for each condition separately. The simple effects showed 
that there were significantly more expressional than facial 
errors in both conditions (p < .01 in each instance). Then, 
simple effects were run across conditions for each type 

Table 1 
Mean Number of Expressional and Facial Errors Committed 

in Response to tbe Random and Block Presentation 
of Expression in the Inspection Series 

Presentation 

Random (Condition I) 
Block (Condition 2) 
Total 

Type of Error 

Expressional 

31 
53 
84 

Facial 

18 
18 
36 

Total 

49 
71 

120 



of recognition test separately. They indicated that the con
ditions differed from one another reliably with regard to 
expressional errors only [F(l,36) = 23.28,p < .01]. Sig
nificantly more expressional errors were committed in 
Condition 2 (block) than in Condition 1 (random). This 
difference between conditions can be observed in Table 1. 
Interestingly enough, the two conditions did not differ 
from one another at all in the number of facial errors made. 

DISCUSSION 

This study demonstrated clearly that expressional recognition was sub
stantially inferior to facial recognition. These results both confirmed 
the fIDdings of Galper and Hochberg (1971) and demonstrated that those 
prior findings were quite robust. Contrary to original expectation, the 
difference between expressional and facial recognition was enhanced 
by the block presentation of expression in the inspection phase of the 
study (Condition 2). This fmding was quite surprising, but it may have 
been due to a decrease in arousal level produced by grouping the ex
pressions together . Of course, an argument against this thinking is that 
a lowering of arousal should have negatively affected the level of face 
recognition as weU. As indicated previously, this was not the case. How
ever, it could be reasoned that perhaps manipulation of arousal level 
would influence expressional recognition alone, since expressional rec
ognition is so much more difficult than facial recognition. Unfortunately, 
such reasoning brings us full circle, back to the intent of this study
namely, that of explaining the difference found between the levels of 
facial and expressional recognition. Part of the robustness of the Galper 
and Hochberg study is that their findings survived not only the main 
manipulation used in the present experiment, but also a variation in the 
type of first test trial given. 

It was assumed that the very first recognition trial would set the tone 
for the trials to follow. Accordingly, it was reasoned that a set to recog
nize expressions would be established if the first test trial was an ex
pressional one, and that expressional recognition might be better than 
facial recognition under such circumstances. Of course, the opposite 
would hold if the first test trial were a facial one. Galper and Hochberg 
(1971) were not clear about whether or not the type of first trial given 
was varied over SUbjects. It is entirely possible that their results may 
have been an artifact of their subjects' encountering a facial trial as the 
very first one in the test session. Such a possibility was ruled out in 
the present study, for facial recognition was superior to expressional 
recognition, regardless of the type of first test trial. 

Galper and Hochberg (1971) did not evaluate their data to determine 
whether their fmdings were due to a failure of subjects to recognize 
one expression only. The results of the present study indicated that neutral 
faces were recognized significantly better than smiling faces (perhaps 
because subjects have adapted to seeing smiling faces in photographs). 
Regardless of the overall difference in recognition level, however, face 
recognition was better than expressional recognition for both types of 
faces. This fmding added even further strength to the findings obtained 
previously by Galper and Hochberg. 

Galper and Hochberg's (1971) results are solid, undiminished by a 
host of experimental manipulations. Yet a problem remains-namely, 
that no hint was given about the underlying process. That is, no sub
stantive reasons have been advanced to explain the relative inferiority 
of expressional recognition. Galper and Hochberg's conclusion that ex
pression plays some role in face recognition fails to foster an under
standing of the difference between facial and expressional recognition. 
In fact, that conclusion did not even derive from their data. They simply 
compared facial and expressional recognition. The role that expression 
plays in face recognition can be better addressed through a transforma
tion study, such as the type run by Bruce (1982). 

Different reasons can be offered to explain the difference between 
expressional and facial recognition. First, it could be contended that 
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parts (e.g., the mouth) are not remembered as well as wholes (e.g., 
the entire face), and that expression is communicated principally by vari
ations in just one feature (the mouth) of the entire face. From this point 
of view, a test for expressional recognition would tap the memory for 
an isolated part of an overall configuration. This line of reasoning does 
not make much sense, however, from a configurational standpoint. If 
the face has certain emergent properties that are contingent on an inter
action between its parts, variations in expression should give rise to al
terations in the overall facial configuration. This means that expressional 
and facial recognition should be equivalent. In fact, Asch, Ceraso, and 
Heimer (1960) demonstrated that both parts and wholes are remembered 
equally. The fact that expressional recognition is poorer than facial rec
ognition would argue against a configurational interpretation of face per
ception. It would seem to favor a piecemeal understanding of how faces 
are seen (Carey & Diamond, 1977; Diamond & Carey, 1977). 

The piecemeal explanation of face perception essentially comes out 
of structuralism and can be applied generally to the perception of a geo
metric form. From this point of view, the sensing of a face is built up 
from a limited number of invariant isolated features. These invariant 
features are contained in the upper region of the face and include the 
eyes, eyebrows, hairline, and hair style. Because they are unchanging, 
these features lead most reliably to face identification. The features that 
are less reliable (e .g., the mouth) need not be incorporated into the facial 
percept. From this point ofview, then, facial recognition should be out
standing and expressional recognition dismally poor. The fact that ex
pressional recognition is above chance may be purely incidental. Such 
reasoning seems to be in full accord with the manner in which Galper 
and Hochberg (1971) explained their data. 

REFERENCES 

ASCH, S. E., CERASO, 1., a: HEIMER, W. (1960). Perceptual conditions 
of association. Psychological Monographs: General &: Applied, 74 
(3, Whole No. 490). 

BRUCE, V. (1982). Changing faces: Visual and non-visual coding pro
cesses in face recognition. British Jounwl of Psychology, 73, 105-116. 

BUSHNELL, I. W. R. (1982). Discrimination of faces by young infants. 
Journal of Experimental Child Psychology, 33, 298-308. 

CAREY, R., a: DIAMOND, S. (1977). From piecemeal to configurational 
representation of faces. Science, 195, 312-314. 

DIAMOND, R., a: CAREY, S. (1977). Developmental changes in the 
representation of faces. Journal of Experimental Child Psychology, 
23, 1-22. 

DRAGO, R. 1. (1985). The effect of transformations of expression on 
the recognition of full and pan faces. Unpublished doctoral disserta
tion, St. 10hn's University, Queens, NY. 

GALPER, R. E., a: HOCHBERG, 1. (1971). Recognition memory for pho
tographs of faces. American Journal of Psychology, 84, 351-354. 

GolDSTEIN, A. G., a: MACKENBI!RG, E. 1. (1966). Recognition of human 
faces from isolated facial features: A developmental study. Psycho
nomic Science, 6, 149-150. 

HAINUNE, L. (1978). Developmental changes in visual scanning of a 
face and nonface patterns by infants. Journal of Experimental Child 
Psychology, 25, 90-115. 

LACROCE, M. (1985). An assessment of the discriminability of the differ
ent pans of face and facial expressions by the use of two soning tech
niques. Unpublished doctoral dissertation, St. 10hn's University, 
Queens, NY. 

MAURER, D., a: SALAPATEK, P. (1976). Developmental changes in the 
scanning of faces. Child Development, 47, 523-527. 

MCKELVIE, S. 1. (1976). The role of eyes and mouth in the memory 
of a face. American Journal of Psychology, 89, 311-323. 

(Manuscript received October 7, 1991.) 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




