
Natural language mediation: A source of 
interference with extra-experimental 
interference 1 

Extra-experimental sources of interference have been post­
ulated to explain the forgetting which takes place when 
Ss who are naive to verbal learning experiments learn a list 
and later recall it. However, in contradiction to the predic­
tions of interference theory, several experiments have failed 
to show any effects of extra-experimental interference. The 
present experiment replicates Ekstrand & Underwood (1965) 
and shows that these findings may be due to S's use of natural 
language mediators (NLMs) which make it inappropriate to 
manipulate extra-experimental interference using letter assoc­
iations. 

Extra-experimental sources of interference have 
been postulated to explain the forgetting which takes 
place when Ss who are naive to verbal learning ex­
periments learn a list and then recall it 24 h later. 
Underwood (1957) has estimated that the loss will be 
in the neighborhood of 15-25%. Since no obvious 
sources of interference exist to account for this loss, 
Underwood & Postman (1960) assume that the inter­
ference must arise from associations which were 
learned prior to the experiment. This proactive inhi­
bition (PI) hypothesis follows logically from experi­
mental results which show PI where the learning and 
recall of one list is degraded by the prior learning 
of another list (Adams, 1967). 

However, the findings of several experiments have 
failed to support the extra-experimental interference 
hypothesis (Postman, 1961, 1962; Underwood, 1964; 
Underwood & Ekstrand, 1966, 1967; Underwood & 
Keppel, 1963; Underwood & Postman, 1960). Underwood 
& Ekstrand (1966) conclude that " ... the sOurce of 
interference cannot be linguistic habits of long stand­
ing, or, if they are, our methods of 'bringing them 
into the laboratory' are quite inadequate." (p. 548). 

The reason for these findings may be due to the 
fact that in paired associate (PA) learning Ss try to 
"hook up" (Underwood & Schultz, 1960, p. 284) pairs 
of items by various mnemonic or associative devices 
which serve to facilitate learning and protect the 
pairs from interference. In a number of experiments 
it has been found that Ss use natural language medi­
ators (NLMs) to facilitate the learning and recalling 
of PA items (Kiess & Montague, 1965; Montague, 
Adams, & Kiess, 1966; Montague & Wearing, 1967; 
Wearing & Montague, 1967). It is possible that NLMs 
may be formed between pairs, and that these would 
then override the effects of extra-experimental sources 
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of interference as manipulated by Underwood, Post­
man, and their associates. 

The present experiment examines the role of NLMs 
in learning lists of letter pairs of different letter 
association probabilities. 
Subjects 

Eighty paid undergraduate females from the Uni­
versity of Illinois served as Ss. 
Procedure 

Two lists of nine letter pairs were taken from 
Ekstrand & Underwood (1965), one of high (HA) the 
other of low (LA) association. Two independent groups 
of 20 Ss learned each list, one having a retention 
interval of one day and the other seven days. The 
four groups designated by letter association level 
and retention interval are: HA-l, HA-7, LA-I, LA-7. 

Each group learned its list to a criterion of seven 
out of nine items correct by the study test method. 
The study test procedure consisted of alternate learn­
ing and test trials until criterion was met. Each pair 
or stimulus item was presented singly at a 2 sec rate 
on all trials. After meeting criterion, the Ss filled in 
a self paced questionnaire, during which only the 
stimulus items were presented and the Ss had to in­
dicate the response and the method used to learn each 
pair. At the completion of the questionnaire the S 
was given a test trial to assess the final level of 
learning. 

At the recall session the Ss were again admin­
istered a questionnaire, using the same procedure 
as before, and on its completion they were given 
five successive test trials. 
Results 

The mean error scores for each group during 
acquisition (errors to criterion). final acquisition 
test (following the questionnaire), and the first and 
fifth recall tests following the retention interval are 
shown in Table 1. Significantly more errors were 

Table l. Mean numbers of errors made during acquisition, on the 

final acquisition test and on the recall tests. 

ACQUISITION RECALL 

Group To Criterion Final Test Test I Test 5 

LA-l 14.75 2.75 3.20 1.25 

LA-7 19.54 3.12 4.80 3.00 

HA-I 6.50 1.55 1.90 .75 

HA-7 6.30 1.35 2.40 1.35 
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Table 2. Proportion of errors during acquisition and on the fInal test 

trial in the acquisition session for each learning method. 

Group NLM Rote Forgotten 

LA 

(means) 

(totals) 

HA 

(means) 

(totals) 

Acquisition Test Acquisition Test Acquisition Test 

1.47 .25 2.38 .39 3.28 .88 

(302/206) (51/206) (285/120) (47/120) (105/32) (28/32) 

.57 .10 .97 

(136/240) (25/240) (86/89) 

.18 

(16/89) 

1.22 .78 

(28/23) (18/23) 

made by Ss learning the LA list during criterion 
attainment (p < .01), on the final acquisition test (p 
< .01), and on both recall tests (p< .01 and p< .05 
for recall Tests 1 and 5). However, the increase in 
errors from final acquisition test to the first recall 
test was about the same for both lists, although more 
of an increase occurred over the seven day retention 
interval (p< .01). 

In Table 2 the proportions of errors as a function 
of reported learning method are shown. The use of 
NLMs yields a lower error rate in acquisition (p 
< .01). Table 3 shows the proportions of items cor­
rectly recalled in terms of whether SIS report on 
the recall questionnaire was the same or different 
from the report given on the questionnaire in acqui­
sition. In agreement with the results reported by 
Montague et al (1966), high recall is associated with 
the correct recall of the NLM used in acquisition 
(p< .01). Learning by rote yielded better recall than 
does the forgetting of the NLM used in learning. 
Discussion 

These results confirm those of Ekstrand & Under­
wood (1965) in that the HA list was learned more 
quickly, but that forgetting of both the HA and LA 

Table 3. Proportion of items correct on the f11'St recall test categor­

ized in terms of whether the learning method reported at recall 

was the same as or different from that reported at acquisition. 

LA-l 

(mean) 

(totals) 

LA-7 

(means) 

(totals) 

HA-I 

(means) 

(totals) 

HA-7 

(means) 

(totals) 
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Same Different 

.80 

(78/97) 

.67 

(57/86) 

.33 

(1/3) 

.38 

(6/16) 

.93 .57 
(103/111) (4/7) 

.88 .50 
(101/115) (2/4) 

Rote 

Same Different 

.63 .25 

(38/60) (3/12) 

.53 .29 

(16/30) (2/7) 

.85 .42 

(34/40) (5/12) 

.69 0 

(29/42) (0/1) 

Forgotten 

Same Different 

o 
(0/5) 

o 
(0/9) 

o 
(0/7) 

o 
(0/1) 

o 
(0/4) 

.03 

(1/32) 

o 
(0/3) 

. 07 

(1/14) 

items was the same. However, the verbal reports 
throw some light on the question of why this experi­
ment, along with others, failed to confirm the extra­
experimental interference hypothesis. Both HA and 
LA items, when learned with NLMs which were re­
membered at recall, were themselves well recalled. 
One might argue from this finding that the main 
determinant of retention is not whether or not the 
letters are highly associated with one another, but 
whether an NLM can be formed between them. Our 
results do suggest that it is easier to form NLMs 
for HA than for LA pairs, since the errors to cri­
terion were greater for LA. However, once an NLM 
is formed, letter association becomes a relatively 
unimportant variable. 

References 

ADAMS, J. A. Human memory. New York: McGraw-Hill, 1967. 

EKSTRAND, B. R., & UNDERWOOD, B. J. Free learning and 

recall as a function of unit-sequence and letter-sequence inter­

ference. J. verbal Learn. verbal Behav., 1965, 4, 390-396. 

KlESS, H. 0., & MONTAGUE, W. E. Natural language mediators 

in paired-associate learning. Psychon. ScL, 1965, 3, 549-550. 

MONTAGUE, W. E., ADAMS, J. A., & KlESS, H. O. Forgetting 

and natural language mediation. J. expo PsychoL, 1966, 72, 829-

833. 

MONTAGUE, W. E., & WEARING, A. J. The complexity of natural 

language mediators and its relation to paired-associate learning. 

Psychon. Sci., 1967, 7, 135-136. 

POSTMAN, L. The present status of interference theOlY. In C. N. Cofer 

(Ed.), Verbal learn. & verbal behav. New York: McGra' .• -tiill, 1961. 

POSTMAN, L. The effect of language habits on the acquisition and 

retention of verbal associations. J. expo PsychoL, 1962, 64, 7-19. 

UNDERWOOD, B. J. Interference and forgetting. PsychoL Rev., 1957, 

64,49-60. 

UNDERWOOD, B. J., & EKSTRAND, B. R. An analysis of some 

shortcomings in the interference theory of forgetting. PsychoL 

Rev., 1966, 73, 540-549. 

UNDERWOOD, B. J., & EKSTRAND, B. R. Word frequency and 

accumulative proactive inhibition. J. expo PsychoL, 1967, 74, 193-

198. 

UNDERWOOD, B. J., & KEPPEL, G. Retention as a function of de­

gree of learning and letter-sequence interference. PsychoL Monogr., 

1963, 77, No.4 (Whole No. 567). 

UNDERWOOD, B. J., & POSTMAN, L. Extra-experimental sources 

of interference in forgetting. Psychol Rev., 1960, 67, 73-95. 

UNDERWOOD, B. J., & SCHULTZ, R. W. Meaningfulness and verbal 

learning. Chigaco: Lippincott, 1960. 

WEARING, A. J., & MONTAGUE, W. E. Associability of CVC-word 

pairs and its relationship to list difficulty. Psychon. Sci., 1967, 

_ 7, 133-134. 
Notes 

I. This research was supported in part by the Joint Services Electron­

ics Program (U. S. Army, U. S. Navy, and U. S. Air Force) under 

Contract No. DA 28 043 AMC 00073 (E), and in part by Contract 

OEC-3-6-058375-0612 • 

2. The authors are grateful to Clinton Walker, Rosemary Wearing and 

Douglas Atwood for their assistance in carrying out this research. 

Psychon. Sci., 1967, Vol. 9 (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




