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Processing multiple physical features 
in facial recognition 

MICHAEL R. COURTOIS and JOHN H. MUELLER 
University of Missouri, Columbia, Missouri 65211 

Subjects made decisions about a series of faces, then had a recognition test. The study 
tasks required a decision about self-reference (does it look like you), an abstract trait (e.g., 
friendliness), a single physical feature (e.g., thickness of lips), or multiple physical features 
(which is the person's most distinctive feature). As in past research, single physical feature 
decisions led to poorer performance than abstract trait decisions. Of greater interest here, 
the multiple physical feature condition was significantly better than the single physical feature 
condition, though still slightly worse than the abstract trait condition. These results indicate 
that the number of features processed is as important to facial recognition as feature "depth," 
and that under some circumstances encoding "shallow" attributes can produce durable memory 
traces. 

Several recent studies have examined the effects of 
various orienting tasks upon subsequent facial recogni
tion (e.g., Bower & Karlin, 1974; Mueller, Carlomusto, 
& Goldstein, 1978; Patterson & Baddeley, 1977; 
Winograd, 1976). It has been generally found that 
memory for faces is better when the study task involves 
judgments about an abstract trait (e.g., honesty) instead 
of a physical feature, particularly when the physical 
feature is primarily a facial characteristic (e.g., nose 
length) rather than a feature of the whole body (e.g., 
weight). This pattern of results has been interpreted as 
consistent with the levels-of-processing view of memory 
(Craik, 1977; Craik & Lockhart, 1972). Such an 
explanation assumes that abstract trait decisions lead to 
"deeper" or more "elaborated" encodings than physical 
feature decisions, because the former require more 
processing than when an actual facial attribute is 
involved. While the results are consisten t with an 
extrapolation of the depth model as it has been applied 
to verbal memory, they are oddly at variance with the 
commonplace expectation that concentrating on a facial 
feature wili improve memory for the face. This paradox 
was the question that motivated the present study. 

Abstract trait and physical feature decisions may 
differ in a manner analogous to the semantic-nonsemantic 
task manipulation used to test the depth model with 
verbal materials, but there may be other differences as 
well. One possibility is that an abstract trait decision 
requires the examination of numerous facial features, 
to match some complex prototype of the honest face, 
for example. In contrast, the physical feature task 
requires a decision about a single feature. This suggests 
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that the differences observed in the past studies of 
facial recognition and orienting tasks may have been 
due to the number of features scanned (as well as, or 
instead of, the depth of the features). 

One implication of this argument is that processing 
multiple physical features should yield recognition 
performance comparable to abstract trait decisions. This 
could be accomplished within the incidental learning 
format by using a task that requires the subject to 
identify the most distinctive feature of each face, given 
a fmite set of attributes, since several features would 
have to be systematically scanned. If this group were as 
good as the abstract trait group, that would be contrary 
to the basic depth model, which assumes physical 
feature encodings are transitory and generally not useful. 

Thus, the present study compared single and multiple 
physical feature tasks to an abstract trait condition and a 
self-reference condition. As Rogers, Kuiper, and Kirker 
(1977) have shown for words (see also Keenan & Bailiet, 
1979), we have recently found that the decision "Does 
this look like you?" yields very good facial recognition 
(Mueller, Courtois, & Ballis, Note 1), with performance 
levels comparable to the abstract trait decision. This 
condition was included here for further examination 
of this type of processing, and as another reference 
point for "deep" processing, since a self-reference 
decision also likely entails the scanning of several 
features. 

MEmOD 

Subjects 
Sixty-four students from introductory psychology courses 

participated in partial fulfillment of course requirements. They 
were randomly assigned to one of the four treatments deImed 
by study task: abstract trait, single physical feature, multiple 
physical features, or self-reference decisions. 

Materials 
The 120 black-and-white slides were made from pictures in 
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college yearbooks. Half were of men and half of women, all 
Caucasians. Slides with distinctive features (e.g., eyeglasses) 
were not used. Three sets of 40 slides were formed, with each 
being used as the study set and the distractor set across sessions. 

Procedures 
The study slides were presented at a 5-sec rate, under the 

guise of a rating study. The subjects were tested in three group 
sessions, with all treatments imposed each time by varying cover 
sheet instructions. There were two versions of the abstract trait 
decision (friendliness and honesty) and two versions of the 
single physical feature decision (lip thickness and distance 
between the eyes), the alternative versions of each being used 
equally often. No differences were observed for the versions, 
so analyses to be reported involve pooling over this factor. 
Subjects with the multiple physical feature task were required 
to decide whether the person's most distinctive feature was the 
chin, lips, nose, eyes, or forehead, and to mark one of the five 
alternatives on an answer sheet. In order to make the response 
comparable in the other three groups, those subjects indicated 
their decisions in terms of a 5-point rating scale on the answer 
sheet. (Most orienting-task studies that we are aware of have 
simply required binary decisions. While a rating decision might 
seem to require somewhat more processing, there seems little 
reason to expect major changes in the pattern of performance 
for abstract vs. physical feature judgments, and none were found 
here.) 

The unannounced test followed immediately. The test 
sequence was composed of 40 old and 40 new slides, randomly 
ordered, presented one at a time at a 5-sec rate. Subjects marked 
an answer sheet to indicate whether each slide had been used 
in the study set. No constraints were placed on guessing or the 
number of "old" responses allowed. Subjects were informed of 
the number of old and new slides in the test sequence. 

The subjects were administered the Test Anxiety Inventory 
(Spielberger, Gonzalez, Taylor, Algaze, & Anton, 1978) prior 
to the study phase, and after the test phase they completed the 
State Anxiety Inventory (Spielberger, Gorsuch, & Lushene, 
1970). These questionnaires were used to obtain further 
evidence on the relationship between anxiety and facial 
recognition (Mueller, Bailis, & Goldstein, in press). A t the end of 
the experiment, the Betts Questionnaire Upon Mental Imagery 
and the Gordon Imagery Scale (Richardson, 1969) were given 
in an effort to determine the effect of imaginal ability on facial 
recognition. Finally, subjects were asked a series of debriefmg 
questions requiring them to rate their anxiety during the 
experiment, perceived benefits of the study tasks, and general 
confidence in "old" and "new" responses on the test, using a 
5-point scale. 

RESULTS 

The primary results are summarized in Table 1. In 
general, the single physical feature group did worse than 
the other three, and while the abstract trait group was 
the best overall, it was not always significantly better 
than the self-reference and multiple physical feature 
groups.l 

The task main effect was not significant for false 
alarm rate [F(3,60) ::: 2.12, MSe ::: .012]' nor for 
criterion level (13) (F < 1). The task effect was signifi
cant for hit rate [F(3,60)::: 3.38, MSe::: .017]. The l.s.d. 
test value for differences between means was .09, 
showing the only significant (p < .05) difference to be 
between the two extreme cases (abstract trait and single 
physical feature). The task effect was also Significant 
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Table 1 
Mean Recognition Performance by Orienting Task 

Physical Feature 

Abstract Self Single Multiple 

Hit Rate .84 .77 .69 .77 
False Alarm Rate .12 .13 .21 .15 
d' 2.39 2.10 1.51 1.94 
(3 2.74 2.31 2.07 1.81 
A' .92 .89 .83 .88 

for d' [F(3,60)::: 4.35, MSe::: .502]. The I.s.d. test value 
was .50, showing the single physical feature group to be 
significantly worse than both the abstract trait and the 
self-reference groups, with no other reliable differences. 

The nonparametric signal detection measure (A'; 
Grier, 1971) also showed a significant task main effect 
[F(3,60)::: 5.64, MSe::: .004]. The I.s.d. value was 
.045, so the single physical feature group was worse 
than each of the others, with no other differences 
significant. 

Table 2 shows the correlations between recognition 
performance and the anxiety and imagery questionnaire 
scores. Two scores were computed from the Betts 
questionnaire, a full-scale score over various modalities, 
and the visual sub scale score alone. As can be seen, none 
of the correlations was significant (for the .05 level, r 
would have to exceed .24). This may be a result of the 
lack of an adequate range in the scores, and selection of 
extreme cases for anxiety or imagery might show 
differences. The lack of a correlation between imagery 
ability and facial recognition seems odd, but this is the 
second experiment in which we have obtained this 
outcome (Mueller et aI., Note 1). In fact, perhaps this is 
the modal outcome with regard to relationships between 
self-report measures of imagery and performance on 
various tasks (cf. Hiscock, 1978). 

DISCUSSION 

The initial hypothesis seems confirmed: Processing multiple 
shallow features can lead to good recognition performance. The 
present results indicate improved performance when multiple 
physical features are processed compared to a single feature. 
Performance still did not completely match that achieved when 

Table 2 
Correlations Between Recognition Performance, 

Anxiety Scores, and Mental Imagery Scores 

False 
Hits Alarms d' 

Test Anxiety 
Worry -.03 .04 -.04 
Emotion .04 .12 -.05 

State Anxiety .01 .06 -.05 
Imagery 

Betts (Total) -.03 -.01 -.06 
Betts (Visual) .07 -.03 .04 
Gordon .08 -.17 .15 

(3 

-.15 
-.20 
-.07 

-.13 
-.07 

.02 
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abstract traits were processed, but the remaining difference was 
not statistically significant. 

Shortly after this experiment was underway, we discovered 
that a similar experiment had been performed by Winograd 
(1978). Winograd compared an abstract trait condition to a 
distinctive feature condition, where subjects picked the most 
outstanding feature of each face from among nine alternatives, 
and a single physical feature condition. His results indicated 
even more clearly that the number of features studied is the 
critical determinant, as his distinctive feature group performed 
at a level virtually identical to the abstract trait group. Perhaps 
the greater improvement in his study was due to the use of 
nine rather than five features examined in the multiple physical 
feature conditions. Alternatively, perhaps there was some 
additional benefit our abstract trait group received from making 
rating decisions rather than binary judgments. 

The results of these two experiments require at least a 
modification of the depth interpretation of orienting task effects 
in facial recognition. At the very least, it is necessary to accept 
the fact that encodings of physical features can lead to 
permanent memory traces. Of course, the retention intervals 
used here are not long, so it could be argued that shallow 
encodings merely sufficed, in a manner analogous to immediate 
free recall vs. fmal free recall, and would not have held up given 
a longer interval before the test. 

Acceptance of this argmnent presents several problems, 
though. For one thing, the intervals here were long enough to 
produce the usual deficit for the single physical feature 
condition. Therefore, something must be occurring with mUltiple 
feature encoding to survive this delay. One possibility is that 
elaborative encoding can occur with shallow features, yielding 
durable memory traces, at least at this retention interval. 
However, such elaborative encoding is not generally considered 
likely with shallow features. All in all, the explanation of the 
results of these two experiments is perhaps more straightforward 
simply in terms of the number of features encoded. By this 
analysis, facial recognition is good for the abstract trait, self
reference, and multiple physical feature conditions here because 
those decisions require attending to more aspects of the face 
during study. 
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NOTE 

1. Effects described as significarIt involve p < .05 or better. 

(Received for publication April 19, 1979.) 



<<
  /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




