
Attention distribution as a function of 
novelty and familiarity' 

Experimentally defined novelty and familiarity was shown 
to influence the distribution of attention to visual stimuli in 
the 42-month-old child. Familiarity produced response decre­
ment while novelty resulted in response recovery. Further, 
attentive behavior was maintained for approximately 30 min. 
by varying the environmental input. 

The dimension of novelty and familiarity is an 
important stimulus property influencing attentional 
behavior (Berlyne, 1960; Sokolov, 1963; Cantor, 1965). 
One definition of novelty and familiarity is based on 
the assumed frequency with which certain stimuli 
have occurred in the organism's experiential history 
(Lewis, 1965). Experimentally, novelty and familiarity 
can be defined by controlling the frequencies with which 
stimuli occur. A stimulus SI is defined as familiar 
when it has been presented repeatedly for n trials. 
The occurrence of a second stimulus, S2, on trial 
n + 1 defines S2 as a novel event. S2 can be any event 
discriminable from SI' The present experiment, using 
visual stimuli, seeks to investigate this problem with 
pre-school children. 
Method 

Twenty Ss, 10 experimental and 10 controls, 3-1/2 
years of age, were each seated at a table enclosed in a 
uniform gray room approximately 5 x 5 ft. The visual 
stimuli were presented, by rear-screen projection, 
approximately 2-1/2 ft. from S's head. Total fixation 
time (TF) or the total time S oriented his head and 
eyes toward the screen was recorded by two indepen­
dent observers (interobserver reliability, r = .94). 

Four different sets of stimuli were presented (see 
Fig. 1) and the order of presentation was the same 
for both experimental and control groups. Set A was 
presented first, followed by sets B, C and O. The 
control group received seven trials of AI' each trial 
30 sec. in duration with a 30-sec. intertrial interval. 
The experimental group received six trials of AI' 
followed by one trial of A2' This procedure was the 
same for each set . 
Results 

Response Decrement. Figure 2 presents the mean 
TF for each trial for each set. The response to 
familiarity for each set (see trials 1-6) is response 
decrement. A linear function, y = ax + b, with a rela­
tively steep negative slope fits the data; r2 varies 
from .61 - .81 and .61 - .69 for the experimental and 
control groups respectively. Between-set differences 
were determined by obtaining trial 1-6 differences 
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for each S for each set and comparing this distribu­
tion by a Friedman two-way analysis of variance 
(Siegel, 1956). No Significant set differences in re­
sponse decrement for either the control or experi­
mental groups was found. Moreover, no experimental­
control group differences in response decrement were 
found for any of the sets. 

Response Recovery. The response to a novel stim­
ulus can be determined by observing the difference 
between the predicted TF on the regression line and 
the observed TF. The criteria of response recovery 
was an increase of more than two SO from the pre­
dicted point. The control group showed no significant 
increases whereas the experimental group's data was; 
A2 (4.7 SO, p< .5 x 10-6); B2 (2.8 SO, p< .5 x 10-3); 

Fig. 1. Visual stimuli shown in sets rrom A (top) to D (bottom). 
SI is shown on the left, ~ on the right ror each set. All stimuli 
except SI in set A are chromatic. For set A the violation was the 
change rrom an achromatic to a chromatic picture; ror set B. the 
violation was a change in rorm; ror set C, content; and ror set D, 
curvature. 
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Fig. 2. Mean total fixation time (or each trial, stimulus sets 
A-D (or experimental grouP (solid line) and control grouP (dotted 
line). The seventh trial is indicated by an isolated point (or the 
experimental group. For each set, tbe lower equation represents a 
linear (unction (or the control group, the upper eCJ)ation, the ex­
perimental group. 

C2 (4.0 SD, p< .5 x 10-5): and D2 (8.6 SD, p< .5 x 
10-10). For both experimental and control groups 
response recovery also occurred whenever sets 
changed. This is seen most clearly for the control 
group for trial 1 of each new set which shows a 
significant increase for each change (by sign test, 
p< .01). 
Discussion 

TF for the 3-1/2-year-old can be considered part 
of the orienting reflex in that response decrement 
occurs to repeated stimulation (Sl) and recovery 
occurs when Sl is varied (~). Sokolov (1963) argues 
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that response decrement and recovery are mediated 
by some central process such as memory or neuronal 
model formation. Novelty is defined as the lack of 
match between the external event and the model and 
results in attentive behavior. Within this theoretical 
system, rate of response decrement can be viewed as 
a function of the speed of model acquisition whereas 
response recovery is a function of discrimination 
ability, model formation and the nature and degree 
of the violation (S2-distortion, change in complexity, 
form, shape, color, etc.). The present study shows 
that distribution of attention can be a function of 
novelty and familiarity. Further, attention can be 
sustained over relatively long periods (in this case, 
for 30 min.) by varying the visual input. 

References 
Berlyne, D. E. Conflict, arousal and curiosity. New York: McGraw­

Hill, 1960. 
Sokolov, Yeo N. Perception and the conditioned reflex. Trans. by 

S. W. Waydenfeld. New York: MacMillan Co., 1963. 
Cantor, G. N. Responses of infants and children to complex and 

novel stimulation. In Lewis P. Lipsitt and Charles C. Spiker 
(Eds.), Advances in child development and behavior. New York: 
Academic Press, Vol. 1, 1963. 

Lewis, M. Exploratory studies in the development of a face schema. 
Paper presented at the Symposium on the Origins of Social Be­
havior, American Psychological Association Meeting, Chicago, 
1965. 

Note 
1. This research was supported in part by Grants No. HD-00868, 
FR-00222 and FR-00537 from tbe National Institute of Mental 
Health, United States Public Health Service. The authors wish to 
thank Helen Campbell for her aid in collecting data. 

Psychon. Sci., 1967, Vol. 7 (6) 



<<
  /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




