
Intralist categorization in paired-associate 
learning! 

Paired-associate learning was retarded significantly when 
groups of pairs in the list appeared with a common label. The 
decrement was due largely to increased interference (response 
competition) among pairs sharing the same label. It is conclud­
ed that labels serve to categorize the pairs in the list. 

When familiar labels (e.g., words) and low-mean­
ingful trigrams together constitute the elements of 
compoWld stimuli in a list of paired associates, it has 
been reported that the labels are utilized more in 
learning than the trigrams (Cohen & Musgrave, 1964). 
In this previous research different labels appeared 
with each pair in the list. The purpose of the present 
research was to determine the effect on performance 
of having the same label appear with more than one 
pair in the list; for example, Night:WUG-Dentist; 
Night: VOB-Surveyor; Party: GIK-Jeweler; Party: CEF 
-HWlter. Under the latter procedure, the labels can­
not directly fWlction as completely effective stimuli 
because each is paired with several responses. How­
ever, they can provide a basis for the organization 
of pairs into categories, each resistant to interference 
from other categories. Specifically, interpair associa­
tions may develop among groups of items sharing the 
same label (Within-categories), thereby decreasing 
response competition from groups sharing other labels 
(Between-categories). At the same time, however, 
the addition of labels to the list may increase asso­
ciative interference Within-categories as a result of 
increased stimulus similarity among items sharing 
the same label (e.g., Postman & Phillips, 1964). To 
help clarify the issue, the present study compared 
paired-associate (PA) learning with and without labels. 
To gain additional information on the effects of labels, 
amoWlt of formal similarity (letter duplication) be­
tween subsets of trigrams (S terms) was also included 
as a variable in the design: previous research has 
shown an increase in the utilization of added cues 
with an increase in trigram similarity (e.g., Cohen 
& Musgrave, 1966; Newman & Taylor, 1963). 
Method 

Two basic lists of 16 pairs each were used. One had 
low and the other high S-term (trigram) similarity 
(Sim). The 16 low-Sim S terms used 19 consonants and 
six vowels. To create high-Sim S terms, four subsets 
of trigrams were constructed from three consonants 
and one vowel, with no duplication of letters between 
the four subsets. Average Archer (1960) association 
values for low and high S terms were 23.3% and 21.3%, 
respectively. Response terms for both lists were 6-8 
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letter occupation names. Each of the lists was learned 
with and without labels. Under the Label condition, 
four common noWlS were used as labels, each occur­
ring four times in the list. Care was taken to avoid 
selection of labels which had obvious pre-existing 
associations with response terms. In the low-Sim list, 
label-S term pairings were determined randomly. In 
the case of high-Sim, the pairings were also random 
with the restriction that each label appear once within 
each subset of similar S terms. It is important to note 
that this method of pairing produced high S-term Sim 
Between categories and low S-term Sim Within cate­
gories of pairs sharing the same label. Thus the design 
was a 2 by 2 factorial with low vs high S-term Sim as 
one factor and LabelsvsNo Labels as the second factor. 

Each of the four lists was learned by a different group 
of college students (N = 16-19). All Ss practiced the list 
for 15 trials using the pairing-test (recall) method 
(Battig & Brackett, 1961). The pairs of each list were 
prepared on 2 x 2 in. slides and projected through a 
Carousel projector at a 4-sec rate with a45-sec inter­
val between trials and between pairing and test series 
within trials. Labels always appeared to the left of the 
S terms. The Ss were rWl in subgroups of 3-5. Upon 
entering the laboratory, all Ss were read standard PA 
instructions which made no mention of the labels. During 
the test series Ss wrote their responses on an answer 
sheet numbered consecutively from 1-16. The E read 
aloud the ordinal number of each test item as it was 
presented to help Ss maintain their place in the list. 
Order of presentation of the list was varied according 
to a prearranged (latin square) sequence. 
Results 

The mean number of total errors to a criterion of 
one errorless trial or a maximum of 15 trials was 
tabulated separately for each condition. Under the No 
Label condition, the means were 41.3 and 75.4 with 
low- and high-Sim S terms, respectively. With Labels, 
these values were 66.2 and 129.3, respectively. Both 
the overall slower learning with high- (100.8) than low­
Sim S terms (54.1) and with Labels (95.1) than No 
Labels (58.4) proved to be significant (Fs> 14.00, df 
=1/67, p< .001). Also, the data suggest that the decre­
ment attributable to labeling was larger with high- than 
low-Sim S terms. Although the Sim by Label interaction 
fell slightly short of significance (F=3.89, df=1/67, p 
< .10), the termination of learning after 15 trials 
probably served to attenuate the effect. 

In an effort to specify the source of interference 
Wlder the Label condition, the locus of overt substi-
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tution errors was also examined. When groups of pairs 
have the same label, substitution errors can be re­
sponses from within the same category (Within-errors) 
or from other categories (Between-errors). Since the 
lists used within each Sim condition contained exactly 
the same pairs, it was possible to tabulate Within- and 
Between-errors for Ss in both Label and No Label 
conditions. In the No Label condition, this was accom­
plished by examining responses to pairs which appeared 
with a common label in the Label condition. To obtain 
the scores, the percentage of Within-errors of the total 
number of overt substitution errors was calculated 
separately for each S in each condition. The results 
showed more per cent Within-errors under the Label 
than No Label condition both with low- (34.6 vs 15.9, 
respectively) and high-Sim S terms (32.6 vs 8.9, re­
spectively). Conversely, there were fewer per cent 
Between-errors with Labels (65.4 vs 84.1 with low­
Sim and 67.4 vs 91.1 with high-Sim S terms). In all 
four instances the differences were significant (Fs> 
12.00, df> 1/32, P < .005). It should be noted that in 
terms of absolute number of errors, more Within- and 
Between-errors occurred under the Label than No 
Label condition, although differences between conditions 
were substantially greater for Within-errors. Also Sig­
nificant was the difference in per cent Within-error 
scores for Ss learning low- (15.9) and high-Sim S terms 
(8.9) under the No Label condition(F=7.21,df=I/34, 
p < .025). This reduction in Within-errors with high-Sim 
seems attributable largely to the increased number of 
Between-errors therein which were responses from 
pairs containing similar S terms: 64.5% of all the 
Between-errors fell into this category, as compared 
with 45.5% under the Label condition. 
Discussion 

The results of the present research clearly demon­
strate a significant decrement in PA performance from 
the addition of labels to groups of pairs comprising the 
list. Moreover, the deleterious effect of labeling seems 
mostly due to increased response competition among 
pairs sharing a common label, as evidenced by the 
occurrence of Significantly more (per cent) Within- and 
fewer Between-category substitution errors with than 
without labels. Thus the results point to the use of labels 
by Ss to categorize pairs in the list even though overall 
learning is thereby retarded. Similar categorization 
effects have been reported for pairs presented simul­
taneously for learning (Brown & Brown, 1965; Brown & 
Read, 1966) and for pairs sharing conceptually similar 
S terms (Underwood, Ekstrand, & Keppel, 1965, Exp 5). 
In addition, the present findings suggest an increase in 
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the utilization of labels with an increase in list diffi­
culty, as indicated by the relatively greater decrement 
from labels in the high- than low-similarity list. Since 
it has been shown elsewhere that this increase in utili­
zation may serve to facilitate learning when different 
labels are added to each pair in the list (Cohen & 

Musgrave, 1964), it would appear that speed of PA 
learning will first decrease and then increase as num­
ber of labels increases from zero to complete overlap. 
It cannot be ascertained from the present data, however, 
whether this is a continuous or discontinuous function, 
i.e., whether the shift to relative facilitation will occur 
prior to complete overlap. More systematic research 
is needed to specify more precisely the nature of the 
relationship. 

The failure to find an overall reduction in Between­
category errors with labels may derive from the use 
herein of labels which were conceptually unrelated to 
the responses paired with them. If related labels had 
been used a reduction in interference might have 
occurred. Nonetheless, the approach taken here appears 
to be a potentially useful one for the further investi­
gation of organizational processes in verbal learning. 

References 

ARCHER, E. J. A re-evaluation of the meaningfulness of all possible 
CVC trigrams. Psychol. Monogr., 1960, 74, No. 10 (Whole No. 497). 

BATTIG, W. F., & BRACKETT, H. R. Comparison of anticipation and 
recall methods in paired-associate learning. Psychol. Rep., 1961, 9, 
59-65. 

BROWN, S. C., & BROWN, P. Comparison of successive and simultan­
eous methods of pair presentation in paired-associate learning. 
Psychon. Sci., 1965, 2, 309-310. 

BROWN, S. C., & READ, J. D. Effect of simultaneous list presentation 
on paired-aSSOciate learning. Psycho I. Rep., 1966, 19, 787-790. 

COHEN, J. C., & MUSGRAVE, B. S. Effect of meaningfulness on cue 
selection in verbal paired-associate learning. J. expo Psychol., 1964,68, 
284-291. 

COHEN, J. C., & MUSGRAVE, B. S. Effects offormal Similarity on cue 
selection in verbal paired-aSSOCiate learning. J. expo Psychol., 1966, 
71, 829-838. 

NEWMAN, S. E., & TAYLOR, L. R. Context effects in paired-associate 
learning as a function of element-sharing among stimulus terms. J. 
verbal Learn. verbal Behav., 1963, I, 243-249. 

POSTMAN, L., & PHILLIPS, L. W. The effects of variable contests on 
the acquisition and retention of paired associates. Amer. J. Psychol., 
1964,77,64-74. 

UNDERWOOD, B. J., EKSTRAND, B. R., & KEPPEL, G. An analysis of 
intralist Similarity in verbal learning with experiments on conceptual 
similarity. J. verbal LeaT//. verbal Behav" 1965,4,447-462. 

Note 
I. This investigation was supported by PlIblic Health Service Research 
Grant MH-I!! 79-D2, 03 to the first author, and by a National Science 
Foundation Predoctoral Traineeship to the second author. 

Psychon. Sci., 1968, Vol. 10 (10) 



<<
  /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




