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Subjects’ reports in mental comparisons

JOHN T. E. RICHARDSON
Brunel University, Uxbridge, Middlesex UB8 3PH, England

Introspective reports showed that mental imagery is used in making mental comparisons
among concrete objects in terms of both physical properties and abstract properties, but not
in making mental comparisons among abstract items in terms of abstract properties, nor
among individual words in terms of nonsemantic properties. This confirms previous research
implicating mental imagery in symbolic comparison tasks.

Several recent experiments have investigated the
processes involved when pairs of objects presented
in a symbolic form (for example, as their names or
as pictures) are compared along some dimension. These
experiments have consistently demonstrated a number
of basic findings. First, the time taken to make such
mental comparisons varies inversely with the magni-
tude of the difference between the two objects along
the relevant dimension. This symbolic distance effect
has been obtained when concrete objects are compared
in terms of physical properties such as size, shape, or
color (Moyer, 1973; Paivio, 1975, 1978a, Note 1),
when concrete objects are compared in terms of abstract
properties such as ferocity, intelligence, military power,
monetary value, or pleasantness (Banks & Flora, 1977;
Kerst & Howard, 1977; Paivio, 1978c), when abstract
concepts are compared in terms of abstract properties
such as the evaluative dimension of the semantic differ-
ential (Friedman, 1978), and even when words are
compared in terms of nonsemantic properties such
as frequency and pronounceability (Paivio, 1978b).
Second, mental comparisons are faster under pictorial
presentation than under verbal presentation when
concrete objects are compared along physical dimen-
sions (Paivio, 1975, 1978a) or along abstract dimensions
(Banks & Flora, 1977; Paivio, 1978c), but not when
they are compared in terms of the frequency or pro-
nounceability of their names (Paivio, 1975, 1978b).
Third, subjects of high spatial ability carry out mental
comparisons faster than those of low spatial ability when
comparing concrete objects along physical dimensions
(Paivio, 1978a, Note 1) or along abstract dimensions
(Paivio, 1978c), but not when comparing their names
along nonsemantic dimensions (Paivio, 1978c, Note 1).

These results are taken to imply that mental compari-
sons among concrete objects along semantic dimensions
are made on the basis of imaginal representations
(Paivio, 1975, 1978c), although there are some diffi-
culties with this view (Banks, 1977). That the relevant
effects occur also with abstract properties is ascribed
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to the fact that these are attributes of things rather
than words, and so it is equally necessary to construct
mental images of those things in order to compare
them with respect to those properties (Paivio, 1978b,
1978c). One category of evidence that has been rela-
tively neglected is that of introspective reports. Paivio’s
(1975) initial experiments employed formal question-
naires that ‘“‘indicated an overwhelming reliance on
visual imagery,” but he regarded this as only “supple-
mentary evidence that such a process is functionally
activated.” The present investigation used such ques-
tionnaires in order to elicit introspective data on the
strategies and processes employed in mental compari-
sons of concrete and abstract items along physical,
abstract, and nonsemantic dimensions.

METHOD

Subjects

Thirty-four students taking introductory courses in psychol-
ogy at Brunel University volunteered to participate in this
experiment.

Materials

In the first part of this study, the material consisted of 10
pairs of named animals taken from Paivio (1975). In the sec-
ond part, the stimuli were five pairs of concrete nouns (with
imagery and concreteness ratings greater than 6.3 in the norms
of Paivio, Yuille, & Madigan, 1968) and five pairs of abstract
nouns (with imagery and concreteness ratings less than 5.6); all
20 words were rated AA or A in frequency according to
Thorndike and Lorge (1944). Both sets of stimuli were presented
in a constant randomized order.

Procedure

Each subject was given a booklet containing the instructions,
the items to be compared, and a questionnaire. The first 24 sub-
jects compared the 10 pairs of named animals; 4 subjects used
each of the following dimensions: physical size, physical angu-
larity, ferocity, intelligence, pronounceability, and frequency.
The remaining subjects compared the 10 pairs of concrete and
abstract concepts; five subjects used the evaluative dimension
of the semantic differential (Osgood, Suci, & Tannenbaum,
1958), and five used the potency dimension. Each subject
indicated which item in each pair was bigger, more angular,
more ferocious, and so on, by circling one of two symbols, and
then completed a questionnaire in which he indicated whether
he had compared the members of each pair by making up a
mental image, by thinking about them “in a more abstract,
verbal way,” by repeating the words over to himself, or in
some other way.
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RESULTS

In comparing the 10 pairs of named animals, the
overall reported use of the four different strategies
was: mental imagery, 55%; verbal coding, 22%; repeti-
tion, 13%; and other, 11%. The reported use of men-
tal imagery for the three types of dimension was:
physical, 73%; abstract, 79%; and nonsemantic, 13%.
An analysis of variance was carried out upon whether
each subject had reported the use of mental imagery
for each pair, in which the random factor of subjects
was nested under the random factor of dimensions,
in which the latter factor was nested under the fixed
factor of conditions (types of dimension), in which
the variation due to the three conditions was partitioned
into the contrast between the physical and abstract
dimensions and the contrast between these dimensions
and the nonsemantic dimension, and in which there
were repeated measures on the random factor of stim-
ulus pairs. This confirmed that the use of mental imag-
ery was not significantly different between the phys-
ical and semantic dimensions (F < 1), but that it was
significantly different between these dimensions and
the nonsemantic dimension [F(1,18) = 21.3,p <.001].

In comparing the 10 pairs of concrete and abstract
nouns, the reported use of mental imagery for the con-
crete pairs was 92% on the evaluative dimension and
44% on the potency dimension. The values for the
abstract pairs were 12% and 36%, respectively. An
analysis of variance was again carried out upon whether
each subject had reported the use of mental imagery
for each pair, in which the random factor of subjects
was nested under the random factor of dimensions,
in which there were repeated measures on the random
factor of stimulus pairs, and in which the latter factor
was nested under the fixed factor of concreteness.
The main effect of concreteness was not statistically
significant [F(1,1) = 1.42, p > .25], since it was quali-
fied by a significant interaction with the effect of dimen-
sions [F(1,8) = 19.64, p < .01]. A posteriori tests
showed that the effect of concreteness was signifi-
cant for the evaluative dimension [quasi F(1,22) =23.9,
p < .001], but not for the potency dimension (F <1).

DISCUSSION

The three sorts of experimental evidence described in the
introduction to this paper have distinct implications for an
understanding of the processing underlying mental comparison.
The symbolic distance effect implies that the relevant infor-
mation is represented in a continuous, analog form. The effect
of presentation modality implies that this representation is
more readily evoked by pictures of objects than by the names
of objects. The effect of individual differences implies that this
representation is also employed in spatial thinking. As Paivio
(1978c, p. 207) remarked, “The combined influence of symbolic
distance, picture superiority, and imagery ability in the present
tasks strongly suggest that the comparison is based on infor-
mation that is analog and continuous, as well as specifically
nonverbal and imagistic in nature.”

These suggestions were clearly confirmed by the results of
the present study. Mental imagery was frequently reported as the
representation employed to carry out symbolic comparisons.
The use of mental imagery was influenced by the concreteness
of the stimulus material, at least with the evaluative dimension,
as one would expect. However, it was not influenced by the
nature of the dimension along which the items were compared,
provided that this was a semantic property of those items. This
is in accord with the suggestion of Paivio (1978b, 1978c) that
even comparisons along abstract dimensions are made on the
basis of mental images of the named objects. On the other hand,
also as one would expect, mental imagery did not contribute
to the comparison of pairs of words along nonsemantic dimen-
sions. The dimension of potency produced somewhat discrepant
results, in that the moderate overall use of mental imagery
was not qualified by the concreteness of the items being com-
pared. This clearly needs to be followed up in future research.
Nevertheless, the present investigation has otherwise provided
excellent confirmation in the form of introspective reports
of an account of mental comparisons based upon the use of
mental imagery.

REFERENCE NOTE

1. Paivio, A. Imagery, language, and semantic memory (Res.
Bull. No. 385). London, Ontario: University of Western Ontario,
Department of Psychology, 1976.

REFERENCES

Banks, W. P. Encoding and processing of symbolic information
in comparative judgments. In G. H. Bower (Ed.), The psychology
of learning and motivation: Advances in research and theory
(Vol. 11). New York: Academic Press, 1977.

Banks, W. P., & FLora, J. Semantic and perceptual processes
in symbolic comparisons. Journal of Experimental Psychology:
Human Perception and Performance, 1977, 3, 278-290.

FriepMmaN, A. Memorial comparisons without the ‘‘mind’s eye.”’
Journal of Verbal Learning and Verbal Behavior, 1978, 17,
427-444.

KersT, S. M., & Howarp, J. H., Jr. Mental comparisons for
ordered information on abstract and concrete dimensions.
Memory & Cognition, 1977, 5, 227-234.

MoveRr, R. S. Comparing objects in memory: Evidence suggesting
an internal psychophysics. Perception & Psychophysics, 1973,
13, 180-184.

Oscoob, C. E., Suci, G. J., & TannenBauMm, P. H. The
measurement of meaning. Urbana, Ill: University of Illinois
Press, 1958.

Paivio, A. Perceptual comparisons through the mind’s eye.
Memory & Cognition, 1975, 3, 635-647.

Paivio, A. Comparisons of mental clocks. Journal of Experimental
Psychology: Human Perception and Performance, 1978, 4,
61-71. (a)

Paivio, A. Dual coding: Theoretical issues and empirical
evidence. In J. M. Scandura & C. J. Brainerd (Eds.), Structural/
process models of complex human behavior. Leiden: Nordhoff,
1978. (b)

Paivio, A. Mental comparisons involving abstract attributes.
Memory & Cognition, 1978, 6, 199-208. (¢)

Paivio, A., YuiLLE, J. C., & Mabican, S. A. Concreteness,
imagery, and meaningfulness values for 925 nouns. Journal of
Experimental Psychology Monograph, 1968, 76(1, Pt. 2).

THorNDIKE, E. L., & LorGE, 1. The teacher’s word book of
30,000 words. New York: Teachers College, 1944.

(Received for publication July 16, 1979.)




<<
  /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




