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Separate lists of single words (SWJ, of primary associates with 
word pairs highly integrated (HI) and of unrelated word pairs of a 
low degree of integration (LI), were presented to independent 
groups in a paired associate learning task. The SW and HI groups 
did not differ in number of trials to the criterion of one errorless 
trial, while the LI groups took significantly longer than both. 

In recent years response integration has been afforded a 
prominent role in transfer theory (Mandler, 1962; Martin, 1965) 
and in the two stage conception of paired associate (PA) learning 
(Underwood & Schulz, 1960). The conventional response mate
rials that have been used to demonstrate the effects of response 
integration have differed in meaningfulness (M) with either CVCs 
or CCCs as the low M items and either adjectives or nouns as the 
high M items. Even a cursory examination of these materials 
reveals that they vary in frequency-of-occurrence, the likelihood 
of formal similarity as well as degree of integration. It has also 
been shown (Houston, 1965) that the rate of forgetting of a verbal 
unit is directly related to the number of elements in the unit, 
implying that nonsense syllables comprised of three elements in 
comparison with words that function as one element may have 
distorted the influence of the M variable. 

The present study was undertaken in an attempt to develop 
materials that would differ only to the extent to which the 
elements were integrated while controlling the other dimensions. 
Under the assumption that integration and association are synony
mous, lists of word pairs were constructed in which the words 
were primary associates in established norms (Palermo & Jenkins, 
1964) indicating that they have a high degree of integration (HI). 
Using the same first words but selecting words never given as 
associates to serve as the second words, lists of word pairs of a low 
degree of integration (LI) were also constructed. 

In order to assess that the HI lists could function as highly 
integrated response materials in PA learning the performance of 
independent groups getting the HI, and LI lists was compared with 

Table 1 
Stimuli and Words for Single (SW), High Integrated (HI, 

and Low Integrated (U) Lists 

SW HI LI 
Form Stimulus (1st Word) G* (2nd Word) (2nd Word) 

V tobacco 36 smoke fruit 
H carpet 8 rug date 
M scissors 24 cut bay 
X thirsty AA water gate 
P mutton 10 lamb ice 
J eagle 38 bird work 
D king AA queen soap 
Q spider 24 web book 
R city AA town wish 
K bed AA sleep glue 

2 V mountain AA high case 
M thief 28 steal wave 
H doctor AA nurse song 
X butter A bread line 
P anger AA mad boat 
J needle 34 thread moon 
D hammer 34 nail earth 
Q hand AA foot page 
R table AA chair shoe 
K blossom 43 flower veal 

G*: Thorndike-Lorge G count. 
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Fig. I. Mean number of trials to criterion of one perfect trial. 
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groups getting lists of just the first words, that is a list of single 
word (SW) responses. 

It was predicted that if the HI words functioned as highly 
integrated there would be no reliable difference in the number of 
trials to criterion between the HI and SW groups, while the LI 
groups would take significantly longer than both. 

Subjects. There were 13 Ss in. each of six groups making a total of 78 Ss. 
The Ss were assigned on a random basis with the restriction that no cell 
contained n+ 1 Ss until all cells contained n Ss. The Ss were undergraduate 
students whose native language was English and who served in order to fulfIll 
a course requirement. 

Lists. The learning materials were six lists of 10 paired associates with 
single consonant stimuli. (Table 1.) The first word responses were nouns 
(except for one adjective, thirsty) taken from the Palermo & Jenkins (1964) 
norms. The integration requirements were met by pairing with a second word 
that was either a primary associate (HI) in the norms or a word never given as 
associate (LI). These LI second words were selected according to the 
follOWing restrictions: (a) Never given as an associate in norms, (b) 
Monosyllabic nouns, (c) Frequency of AA on Thorndike-Lorge G count. The 
single word (SW) list had only the first words of the word pairs as responses. 

Procedure. There were six independent groups representing the two 
integration levels and the single list with two forms of each list. FollOwing the 
reading of standard PA instructions, training was continued until each S 
reached a criterion of one perfect trial. 

The lists were presented on a Stowe memory drum at a 2:2 rate with a 
4 sec intertrial interval with three different random orders to minimize serial 
learning. 

Results and Discussion. The analysis of variance for the three 
types of lists (SW, HI, LI) and two forms (1,2) revealed only a 
significant list effect (F = 24.47, df = 2/72, p < .001) which was 
due to the LI groups taking significantly more trials to reach 
criterion. (Fig. 1.) Thus, the predictions of no difference between 
the SW and HI groups with reliable differences of both from the 
LI were supported. Combining the forms the mean number of 
trials to criterion were 13.96,19.50 and 26.81 for the SW, HI and 
LI conditions, respectively. 

Response integration can be defined as the process of associ
ating or uniting formerly discrete elements into a response 
sequence so that they form a behavioral unit (Mandler, 1954, 
1962). In line with this definition and in consideration of the 
controls exercised, the HI and LI word pairs have been shown to 
vary in degree of integration which should make them particularly 
well suited to tests of the role of response integration in two stage 
learning tasks. 

223 



REFERENCES 

HOUSTON, J. P., Short-term retention of verbal units with equated degrees 
of learning. J. expo Psychol., 1965,70,75-78. 

MANDLER, G., Response factors in human learning. Psychol. Rev., 1954,61, 
235-244. 

MANDLER, G., From association to structure. Psychol. Rev., 1962, 69, 

224 

415427. 
MARTIN, E., Transfer of verbal paired associates. Psychol. Rev., 1965,72, 

327-343. 
PALERMO, D. S., & JENKINS, J. J. Word association norms. Grade school 

through college. Minneapolis: University of Minnesota Press, 1964. 
UNDERWOOD, B. J., & SCHULZ, R. W., Meaningfulness and verbal learning. 

Phildelphia: Lippincott, 1960. 

Psychon. Sci., 1968, Vol II (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




