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The false-recognit ion effect was demonstrated for test
words that were associatively related to prior stimulus
words. The extent of the effect was seemingly
independent of the presence/absence of a semantic
relationship between test and stimulus words. In
addition, the extent of the effect covaried positively
with the degree of associative relatedness between
experimental test words and prior stimulus words when
false recognition was measured by a relative score
derived from confidence ratings. The results favored the
implicit associative response hypothesis.

False recognitions of new test words as being "old"
occur more frequently when the new words are related
to prior study words than when they are unrelated (e.g.,
Anisfeld & Knapp, 1968; Grossman & Eagle, 1970;
Underwood, 1965). Underwood (1965) attributed the
false-recognition effect to the elicitation of new words as
implicit. associative responses (lARs) to their related
prior words in the study list. That is, a given new test
word is assumed to have had an implicit occurrence
before it appears formally for the first time as a test
item . lARs add frequency units to new items, thereby
increasing the difficulty of -" old" vs "new"
discriminations that are presumed to be mediated by
frequency cues . Alternatively, Anisfeld & Knapp (1968)
attributed the f'alse-re cognltlon effect to a
feature-tagging principle . Semantic and sensory features
of study words are hypothesized to be tagged for
recency of occurrence at the time of their initial
presentation. Later recognit ion of test words as "old"
items is cont ingent upon the extent .to which these
words possess features that were tagged earlier for
recency of occurrence. Since related new words overlap
in featural content with prior study words, their rate of
misidentification as "old" items exceeds that found for
unrelated new words (i .e., the false recognition effect).

One means of contrasting the IAR and feature- tagging
hypotheses is to compare the false-recognition rates for
sets of new test items that are equated in terms of their
normative associative relatedness to prior study items,
but differ in terms of their degree of synonymity . That
is, the comparison is between associatively equated test
words that are synonyms of study words, in one case,
and are neither synonyms nor antonyms, in the other
case. The IARhypothesis predicts no difference in
false-recognition rates for the two cases, in that they
represent equal associative strengths. On the other hand,
the feature-tagging hypothesis predicts a higher
false -recognition rate for synonyms than for
nonsynonyms. This pred iction follows from the greater
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featural overlap between study items and synonymous
test items than between study items and
nonsynonymous test items.

Previous comparisons have yielded ambiguous results.
In agreement with the feature-tagging hypothesis,
Fillenbaum (1969) reported a higher false-recognition
rate (17%) for synonyms than for associatively equated
nonsynonyms (12%) . However, there were no control
test items that provided a baseline for evaluating
false-recognition rates in the absence of either associative
relatedness or synonymity. Ideally, the control item for
any given experimental item matches the latter in such
attributes as frequency count, number of syllables, and
grammatical form class. It is conceivable that
Fillenbaum's synonyms differed from his nonsynonyms
in terms of one or more of these other attributes (e .g.,
grammatical from class) , and that at least part of the
disparity in false- recognition rates resulted from these
differences. In agreement with the IAR hypothesis,
Grossman & Eagle (1970) found nearly equal absolute
false-recognition rates for synonyms (20.3%) and
nonsynonyms (21.1 %). Grossman and Eagle also
included a control test item for each of their
experimental test items . Both synonyms and
no nsy nonyms yielded significantly greater
false-recognition rates than do their appropriate control
items. In addition, the difference between experimental
and control rates was somewhat greater for synonyms
(8.6%) than for nonsynonyms (4.8%)-a finding
expected on the basis of the feature-tagging hypothesis.
However, since Grossman and Eagle did not test the
Synonyrn-Nonsynonym by Experimental-Control
interaction effect, the statistical significance of their
observed difference in rates is uncertain.

The present study attempted to reduce the ambiguity
by replicating, in part, Grossman and Eagle's study with
a design permitting a direct test of the critical
Synonym-Nonsynonym by Experimental-Control
interaction effect. In addition, the present study
extended the earlier one by including a confidence rating
for each " old" vs "new" test-item decision. Hall (I969)
has demonstrated convincingly that such ratings provide
a more sensitive measure of the false-recognition effect
than do error rates. Of special interest in this study was
the covariation between confidence ratings and the
degree of normative associative strength between
experimental test items and their prior study items.
Using absolute error rates, Grossman and Eagle failed to
find a significant positive correlation (in fact, if
anything, it was slightly negative) between the
magnitude of the false-recognition rate and the degree of
associative strength. This is, of course, contrary to the
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Table I
Summary Statistics for Recognition Errors

and Confidence Ratings

Errors Ratings

Semantic Experi- Experi-
Class mental Control mental Control

Related
Mean 4 .25 2.75 7.55 8.24
SD 3.01 2.25 1.24 .99

l.nrelated
Mean ' ,- !.SO 8.02 8.48.) .-:'

SD 2.57 1.85 .86 .9 7

implications of the IAR hypothesis, and it also conflicts
with the finding of a substantial positive covariation in
children (e .g.. Cramer. 1972). However. it is conceivable
that the absence of a positive correlation in adults
merely reflects the insensitivity of absolute error rates.

METHOD
Subjects and Design

The Ss were 40 students in general psychology classes at the
C niversity of Missouri . all of whom were naive with respect to
prior participation in verbal learning experiments and all of
whom earned extra course credit for their participation in this
experiment . They were assigned in randomized blocks to two
groups (Groups I and II), which differed only with respect to
specific word content. For both groups, there were 8 critical
stimulus (CS) words embedded within the 72 items presented
during a single study phase. Each CS word was associatively
related to a test word embedded within the 66 items presented,
during a single test phase. Of the 8 CS words per group, 4 were
related semantically to their later test words via synonymity and
4 were unrelated (i.e.. they were neither synonyms nor
antonyms of later test words). Different relationships between
other sets of study-test items were included for purposes
irrelevant to the present study. These inclusions were part of a
pilot investigation that will not be described here . However. it
should be noted that the 64 non-Cf words in the study list were
carefully selected for absence of relatedness with CS and critical
test words.

Lists and Procedure
The 8 sernanticallv related and the 8 semantically unrelated

CSvtest word combinations were selected from the 9
combinations of each category employed earlier by Grossman &
Eazle (1970).1 The two categories represented in the present
stu-dy were approximately equal in degree of normative
associative relatedness (ranee = 23.0~-35 .2,( . mean =27 .6<';. , for
the semantically related combinations ; range = 20.1 "',-41.2'( .
mean 27.9 '( . for the semantically unrelated combinations) . Two
sets (Sets I and II) of CS·test word combinations were
constructed by randomly assigning 4 semantically related and 4
sernanticallv unrelated combinations to each set. Groups I and II
received Se-ts I and II. respectively . Of the 66 test words. 8 were
associates of the CS words. 8 were control words (the same
words employed earlier by Grossman and Eagle: each control
word matched one of the associates in terms of frequency count.
grammatical form class. and number of syllables) . 30 were old
items from the study phase. and 20 were new filler items.

Studv items were presented individually by means of a
Carous~l slide projector. Each item was exposed on a screen for
3 sec. durinz which time S was required to pronounce the word
twice . Four-different input orders were employed for each group
(5 Ss per order) as a control for possible serial position effects.
The test phase followed immediately after the study phase . Each
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S received a booklet containing 66 pages. :\ t the top or each
page was a test item . S was instructed to read each test word and
to check , in the appropriate space below it, whether it was an
" old" or " new" word . In addition . S rated the confidence of his
"old" vs "new" decision on a 5-point scale. ranging from "don' t
know" to "positive." There was a different random order of
pages in the booklet for each S. However, the first four test
items were always new filler items. Performance on the test
phase was self-paced .

RESULTS ANDDISCUSSION
An error score. defined as the number of Ss falsely

identifying a test item as "old" (maximum score = 20),
was determined separately for each experimental word
and for each control counterpart. Summary statistics for
semantically related and semantically unrelated
experimental and control words (collapsed over Sets I
and II) are given in Table I . These error scores were
subjected to a 2 by 2 by :2 mixed analysis of variance in
which the individual experimental and control words
served as data units (total N = 32). Set I vs Set II and
related vs unrelated (semantically) functioned as
between-group variables , and experimental vs control as
a within-group variable . Only the experimental vs
control main effect (i .e., false recognition) attained
statistical signiflcance, F(l ,12) = 12 .03, P < .005 . Most
imp 0 rt antly, the Exp erlme nt al-Co nt rol by
Related-Unrelated interaction effect fell far short of
statistical significance . F(l ,12) < 1. Within the limits
imposed by the acceptance of the null hypothesis, the
present results imply that the false-recognition effect is
no greater for semantically related experimental words
than it is for unrelated experimental words when the
degree of associative relatedness to CS words is equated
for the two classes .

Confidence ratings were scored for each experimental
and control word by assigning the values 1·10 to the
continuum , "new word, positive" (I)-"old word.
positive" (l0). Summary statistics for semantically
related and semantically unrelated experimental and
control words (collapsed over Sets I and II) are included
in Table 1. A 2 by 2 by :2 analysis of variance for these
confidence rating scores revealed that only the
experimental vs control main effect reached statistical
significance. F(I.I2)=6 .77, p< .0:25. Tho('
Experimental-Control by Related-Unrelated interaction
effect again fell far short of statistical significance.
F( l.l 2) < 1. The results obtained with confidence
ratings thus replicated those obtained with error rates .

In agreement with Grossman & Eagle (l970) , the
correlation between absolute error rate for experimental
words and the degree of associative relatedness to CS
words was low (rho = .07) and nonsignificant . The
correlation between absolute confidence ratings for
experimental words and the degree of associative
relatedness was also low (rho = .03) and nonsignificant .
For purposes of conducting a more sensitive test of the
covariation between the magnitude of the
false-recognition effect and the degree of associative
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relatedness with CS words, a difference score was
computed for each experimental word . The difference
score for a given experimental word was found by
subtracting the mean confidence rating for its control
counterpart (i.e ., the control word matched for
frequency, etc .) from the word's own mean confidence
rating . The correlation between these difference scores
and degree of associative relatedness approached
statistical significance , rho(16):: .44, p < .10. While
moderate, the correlation is nevertheless impressive in
view of the modest range of variation in degree of
associative relatedness between experimental and CS
words .

In general, the present results favor the IAR
hypothesis. That is, the presence of associative
relatedness alone is seemingly sufficient cause for
generating the false-recognition effect. However, the
possibility remains that associatively related words that
are neither synonyms nor antonyms may, nevertheless,
be related semantically via other, unmeasured, shared
semantic features . Analyses of these semantic features,
and the determination of their role in mediating the

false-recognition effect , remain problems for future
research .
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NOTE
1. We are grateful to Grossman and Eagle for making their

word lists available to us .
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The influence of time course variables on REM sleep
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This paper studies the effect of age, length of prior
wakefulness, length of sleep, and a circadian influence
on REM sleep. Age is a major determinant of REM
amount up to the early teens, but has little effect
thereafter. Length of prior wakefulness has little or no
effect on REM amount. Length of sleep has a major
influence on REM amount, with longer sleep times
producing greater amounts of this type of sleep. There is
a strong circadian effect on REM, with early night sleep
periods producing little REM and early morning periods
a relatively great amount of REM .

In an earlier report (Webb, Agnew, 1972), we
reviewed and analyzed the responsiveness of Stage 4
sleep (deep sleep) to changes in four variables : age,
length of the sleep period, length of prior wakefulness,
and the onset time of the sleep period (a circadian
effect). Because our data were drawn from studies not
originally designed specifically to study these influences,
the data on prior wakefulness was confined to the first
3 h of sleep and the data on circadian effects were
limited in onset points . Nevertheless, since Stage 4 sleep
is generally distributed within the first 3 h of sleep we
felt confident of our generalizations .
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This paper reviews the same data relative to changes in
four variables and REM sleep . Stage REM is associated
with rapid eye movements and a Stage 1
electroencephalogram (EEG). This stage of sleep was
first recognized by Aserensky & Kleitman (1953) and is
associated with visual dreaming in humans (Dement &
Kleitman, 1957). There are numerous reports that 'when
Ss are deprived of REM sleep they tend to recover it on
subsequent nights in a manner which would suggest that
it represents a basic need state (Dement, 1960). Since, as
will be noted below, this stage of sleep is predominant
after the first 3 h of sleep, the data relative to prior
wakefulness is severely limited. However , it is likely to
be some time before the needed data on age and length
of sleep are available , but the nature of the influence of
prior wakefulness on REM in the first 3 h of sleep show
interesting relations to Stage 4, and we feel that this
limited interim report is appropriate.

The data for the present report was gleaned over the
course of 10 years' research on human sleep patterns.
Our procedures for obtaining EEG sleep records and for
sleep stage scoring are described in a comprehensive
report (Agnew & Webb, 1972). Essentially, a I-min
epoch of EEG is scored as Stage REM if rapid eye
movements occur contiguously with a Stage I EEG. The

131



<<
  /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




