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Picture and word lists were manipulated in a
retroactive inhibition design to investigate possible
differential interference effects in free recall. Retroactive
inhibition was demonstrated for both picture and word
material, and the results also suggest that pictures
produce less interference than words. Interlist similarity
effects were also found where recall was better when one
list consisted of pictures and the other list of words as
compared to when both lists were pictures or words.

It has been found consistently that free recall of
pictures is superior to that of words (e.g., Scott, 1967;
Paivio, Rogers, & Smythe, 1968; Paivio & Csapo, 1969).
One aspect involved in the superiority of picture over
word recall might be that pictures produce less
interference than words. Evidence from mnemonic
imagery studies (e.g., Bugelski, 1968; Morris & Reid,
1970) suggests that when Ss repeatedly form images in a
paired-associate task, there is little interimage
interference.

The purpose of the present study was to investigate
interference effects with picture and word stimuli in a
free recall task. A retroactive inhibition (RI) design was
used, involving four experimental groups and two
control groups. Ss in the experimental groups learned
two lists of stimuli and then had to recall the first list.
Both lists consisted of pictures (Group P-P) or of words
(Group W-W), or List I was pictures and List II was
words (Group P-W), and vice-versa (Group W-P). The
two control groups learned one list of stimuli, worked
on a filler task, and then recalled the original list. The
list consisted of pictures (Group P-X) or words
(Group W-X). Comparison of recall between Groups P-X
and P-P would show whether any RI occurs with the
pictorial stimuli. The same comparison can be made for
the word groups, W-X and W-W. A comparison of the
magnitude of difference between Groups P-X and P-P
with that of Groups W-X and W-W would assess whether
there are any differential interference effects.

METHOD
Subjects
Sixty undergraduates of both sexes at the University of North
Carolina at Greensboro served as Ss in fulfiliment of a course
requirement. They were assigned randomly to six groups of 10
Ss each.

Materials
Four 15-item lists were used; two of the lists consisted of
colored pictures of common nouns and the other two lists
consisted of typed words corresponding to the same common
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nouns. The stimuli were 2 x 2 slides and were presented by a
Kodak Carousel projector controlled by a Davis timer.

Procedure

Ss in the experimental groups were first exposed to a list of
either pictures o words, each item being presented for 4 sec
with a 1-sec interstimulus interval. After each complete
presentation of the list, there was a free recall period in which S
was allowed to write responses until a 30-sec interval had elapsed
without further recall. Presentation of the list was continued
until S reached a criterion of 13 out of 15 correct. A second list
of 15 different nouns was presented for three trials. Stimulus
presentation and recall times were the same as used for the first
list. Following List II learning, Ss were given a 3-min free recall
period to write down List I items.

Ss in the two control groups learned a list of either pictures or
words to a criterion of 13 out of 15 correct. Then they worked
on arithmetic problems for 8 min, which approximated the time
that Ss in the experimental groups spent on List II. The control
Ss were then given 3 min for List I recall.

RESULTS

For the trials to criterion data of List I, a 2 (pictures
or words on List I) by 3 (filler task, pictures, or words
on List IT) analysis of variance revealed no significant
effects. The mean number of trials to criterion for the
picture and word groups were 2.73 and 3.07,
respectively.

For List II learning, a 2 (pictures or words on List I)
by 2 (pictures or words on List IT) by 3 (trials) analysis
of variance revealed the following significant effects:
trials, F = 186.60, df =2/72, p<.01; List II, F = 10.38,
df =1/36, p<.01; List I by List Il, F = 5.24, df = 1/36,
p<.02; Trials by List I, F=3.35, df =2/72, p<.05;
and Trials by List II, F=5.51, df = 2/72, p < .01.

Table 1 gives the mean number of correct List II items
per trial for each of the four experimental groups. It can
be seen that performance was better when List II stimuli
were pictures (Groups W-P and P-P) as compared to
when they were words (Groups P-W and W-W). It was
also found that performance was better when List I
stimuli differed from List II stimuli than when both lists
consisted of the same type of stimulus materials. That is,
Group W-P performed better than Group P-P, and
Group P-W performed better than Group W-W. A
follow-up analysis revealed no significant simple effects
for this interaction. In the Trials by List II interaction,
performance in the picture groups was better than in the
word groups on all three trials, the largest difference

Table 1
Mean Number Correct on List II
Trials

Group 1 2 3
W-P 11.30 13.50 14.00
P-P 9.30 12.70 13.60
P-w 8.30 12.80 13.40
W-W 8.00 11.80 12.50
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Table 2

Mean Number Recalled on List 1
List I1
List I X P w
P 13.1 9.2 9.8
w 135 11.8 8.0

occurring on the first trial. This latter difference and also
the increases in number correct for both pictures and
words from Trial 1 to Trial 2 were found to be
significantly different (Scheffé least significant
difference = 1.29, p<.05). The Trials by Listl
interaction indicated that List II performance was better
on Trial 1 when List I consisted of words rather than
pictures, while the opposite was true on Trials 2 and 3.
The only significant simple effects were the performance
increases for both List I picture and word groups from
Trial 1 to Trial 2 (Scheffé least significant difference =
1.29. p <.05).

For the List I recall data, a 2 (pictures or words on
List I) by 3 (filler task, pictures, or words on List 1)
analysis of variance revealed significant effects for List II
(F=18.33. df =2/54, p<.01) and the List I by List II
interaction (F =4.42, df =2/54, p <.05). Examination
of Table 2 indicates that both control groups (W-X and
P-X) recalled more List] items than did the four
experimental groups. Comparisons among the
experimental groups show that recall was best in
Group W-P and worst in Group W-W. A follow-up
analysis of the List I by List II interaction revealed that
recall performances of Groups W-X and P-X were
significantly greater than that of Group W-W and that
recall for Group W-X was also significantly greater than
that of Group P-P (Scheffé least significant difference =
4.17,p<.05).

DISCUSSION

The overall pattern of recall differences in Table 2 suggests
that pictures produce less interference than words. Recall for
Group P-X was better than it was for Group P-P, and recall for
Group W-X was better than it was for Group W-W. Therefore, RI
occurred with both picture and word stimuli. In addition, the RI
effect was smaller for pictures than for words. That is, the
performance decrement between Groups P-X and P-P was smaller
than the decrement between Groups W-X and W-W. Thus, an
interpolated list has a detrimental effect upon recall of original
learning, and the recall decrement is smaller when the
interpolated list consists of pictures rather than words.
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The recall data in Table 2 shows a strong interlist similarity
effect. Group W-W recalled fewer items that Group W-P. and
Group P-P recalled fewer items than Group P-W. Thus. when the
two lists are similar (Groups W-W and P-P), recall is poorer than
when the lists are different (Groups W-P and P-W). This finding
corresponds with similarity effects found using other kinds of
stimulus materials (e.g.. Wickens, Born. & Allen. 1963; Postman.
Keppel. & Stark. 1965). It should also be pointed out that the
similarity effect was less procounced for pictures than for words.
The difference in recall between Groups P-W and P-P was less
than that between Groups W-P and W-W.

It would seem that the best account of the recall data is an
interpretation that combines the effects of interlist similarity
with the notion that pictures produce less RI than do words.
Comparisons among the experimental groups (see Table 2) shows
that recall was best in Group W-P. where interlist similarity was
relatively minimal and where pictures were the interpolated
material. On the other hand, recall was poorest in Group W-W,
where the interlist similarity was greater and where words were
the interpolated material.

Although the primary concern of the present study was to
investigate interference effects in retention. a RI design also
provides information concerning transfer effects. That is. what
effect does learning List] have on ListIl performance?
Examination of the List I data reveals a similarity effect where
performance is poorer with high interlist similarity than with low
interlist similarity. This can be seen from the superior
performance of Group W-P over Group P-P, and of Group P-W
over Group W-W (see Table 1). Since it was also found that
List II performance was better with picture than with word
material. perhaps pictures are less susceptible to detrimental
transfer effects. However. it should be pointed out that the lack
of appropriate control groups (e.g.. X-P and X-W) prevents
assessment of whether positive or negative transfer was involved
in the present study.

REFERENCES

Bugelski, B. R. Image as a mediator in one-trial associate
learning. Journal of Experimental Psychology, 1968, 77,
328-334.

Morris, P. E.,, & Reid, R. L. The repeated use of mnemonic
imagery. Psychonomic Science, 1970, 20, 337-338.

Paivio, A., & Csapo, K. Concrete image and verbal memory
codes. Journal of Experimental Psychology. 1969, 80,
279-285.

Paivio, A., Rogers, T. B., & Smythe, P. C. Why are pictures easier
to recall than words? Psychonomic Science, 1968, 11,
137-138.

Postman, L., Keppel, G., & Stark, K. Unlearning as a function of
the relationship between successive response classes. Journal
of Experimental Psychology, 1965, 69, 111-118.

Scott, K. G. Clustering with perceptual and symbolic stimuli in
free recall. Journal of Verbal Learning & Verbal Behavior,
1967, 6, 864-866.

Wickens, D. D., Born, D. G., & Allen, C. K. Proactive inhibition
and item stimilarity in short-term memory. Journal of Verbal
Learning & Verbal Behavior, 1963, 2, 440-445.

(Received for publication June 11, 1973.)

Bull. Psychon. Soc., 1973, Vol. 2 (3)




<<
  /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




