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Twenty-four subjects rated a set of concrete and abstract sentences on comprehensibility. They were 
then given an unexpected memory test, involving recognition confidence ratings of a set of sentences 
(which included the same ones they had originally rated on comprehensibility), synonyms of those 
sentences, and new unrelated distractors. The results showed that, with comprehensibility equated, 
concrete sentences exceeded abstract in terms of confidence ratings for correct acceptance of same and 
correct rejection of new sentences. In addition, as predicted from a dual coding theory, concrete 
synonyms received higher false positive confidence ratings than did abstract synonyms. Dual coding and 
common code theories were discussed in the light of these findings. 

Begg and Paivio (1969) found that subjects exposed 
to concrete sentences detected subsequent semantic 
changes (subject-object reversals) better than lexical 
(synonym) changes, while the results for abstract 
sentences were reversed. These findings were explained 
in terms of a dual coding hypothesis, in which the 
meaning of concrete material was presumed to be stored 
primarily in the imaginal system and abstract material 
primarily in the verbal system. 

Johnson, Bransford, Nyberg, and Cleary (1972) 
suggested that the interaction found by Begg and Paivio 
(1969) may have resulted partly from initial differences 
in comprehension, with abstract sentences being more 
difficult to comprehend than concrete sentences. 
Subsequent studies have attempted to remove this 
source of confounding by equating concrete and abstract 
sentences, using independent ratings on a 7-point "ease 
of understanding" scale (Moeser, 1974; Rowe, Schurr, 
and Meisinger, Note 1). Using this procedure, Rowe 
et al. (Note 1) found that cued recall of sentence 
content was much greater for concrete sentences (37%) 
than for abstract sentences (9%), with no effect of 
cuing (grammatical subject vs grammatical object) or 
syntactic form of the sentence (active, passive, and 
interrogative) upon recall. Moeser (1974), in a series 
of experiments, also presented subjects with concrete 
and abstract sentences that had been equated on 
comprehensibility. Contrary to the Begg and Paivio 
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(1969) fmding, Moeser found that, in nearly all 
instances, subjects were better at identifying both 
semantic and lexical changes in concrete sentences 
than in abstract sentences. 

The present study examined the use of such a rating 
procedure to equate the comprehensibility of concrete 
and abstract verbal material as well as to induce different 
modes of encoding prior to an incidental memory test. 
Dual coding theory suggests that the comprehension of 
abstract and concrete sentences may involve imaginal 
and verbal mechanisms to different degrees (paivio & 
Begg, 1971). Abstract sentences may be comprehended 
primarily on the basis of representations of the indivi
dual words and intraverbal associations, while concrete 
sentences may be comprehended primarily on the basis 
of a holistic idea, represented by an image. Therefore, 
"equivalent" comprehension ratings may represent 
differential processing of concrete and abstract 
sentences, with different consequences on a memory 
test. 

The present study attempted to test the above idea 
by having experimental subjects rate the comprehensi
bility of concrete and abstract sentences that had been 
equated on ease of comprehension according to ratings 
by an independent group. The experimental group was 
given a surprise recognition confidence rating task, 
in which some of the sentences had lexical changes 
that preserved meaning (synonyms), some were 
unchanged (sames), and some were new sentences 
(news). Several predictions were made on the basis of 
dual coding theory. Most notably, it was predicted 
that concrete synonym sentences would obtain higher 
false positive recognition ratings than would abstract 
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synonyms, inasmuch as the imaginal system is hypo
thesized to preserve meaning but not specific wording 
of concrete material. 

In addition, abstract same and synonym sentences 
were expected to differ such that the synonyms would 
have a lower positive recognition confidence rating. 
This prediction reflects the hypothesized verbal 
processing and storage of abstract material, which should 
favor detection of the lexical change across the same
synonym conditions of the present study. Conversely, 
concrete same and synonym ratings were not expected 
to differ because their meanings (as processed during the 
comprehension rating task) would be represented in 
terms of imagery, which should remain constant across 
the same-synonym conditions. 

METHOD 

Subjects 
Forty-six students from introductory psychology courses 

at the University of Western Ontario served as subjects in partial 
fulfillment of course requirements. Twenty-four subjects were 
used in the main study, while two groups of 11 subjects each 
were used to obtain comprehension and synonymity ratings for 
the concrete and abstract sentences prior to the main study. 

Sentence Construction and Selection 
Sixty-eight pairs of abstract sentences and 68 pairs of 

concrete sentences were constructed using the frame, "The 
(adjective) (noun) (past-tense verb) a(n)/the (adjective) (noun)." 
Examples of the sentence pairs generated are presented in 
Table 1. 

A 7 -point "ease of understanding" scale, similar to that 
employed by Rowe et al. (Note 1) was used to obtain compre
hension ratings for individual concrete and abstract sentences. 
Synonymity ratings for each pair of sentences were obtained 
on a 7-point scale, where 1 indicated "low similarity of meaning" 
and 7 indicated "high similarity of meaning." The nine pairs 
of concrete and nine pairs of abstract sentences selected for the 
experiment were matched on both comprehension and 
synonymity ratings. A t test [t(10) = .71, n.s.] showed that the 
average comprehension rating of 5.24 for the 18 abstract 
sentences was not significantly different from the 5.86 average 
rating for the 18 concrete sentences. The average synonymity 
rating for the nine pairs of concrete sentences was 5.89, with a 
t test [t(10) = 1.74, n.s.] showing this to be not significantly 
different from the abstract sentence pairs' average synonymity 
rating of 5.71. The nouns of the 18 concrete and 18 abstract 
sentences were checked against the imagery ratings of Paivio, 
Yuille, and Madigan (1968). The imagery ratings of concrete 

Table 1 
Examples of Concrete and Abstract Sentence Pairs 

Concrete 

A The colorful snake crushed a screaming boy. 
B The colorful serpent crushed a screaming lad. 

A The friendly magistrate purchased a green boat. 
B The friendly judge purclwed a green ship. 

Abstract 

A The latest evidence suggested a different option. 
B The latest proof suggested a different alternative. 

A The annual statement recommended an increased watch
fulness. 

B The annual report recommended an increased vigilance. 

nouns included in Paivio et al. (1968) averaged 6.42, while the 
abstract nouns included averaged 3.05. 

Design 
A 2 by 3 factorial design with repeated measures on both 

factors was used. The flIst factor was concreteness (concrete, 
abstract) and the second factor was sentence type (same, 
synonym, new). 

Material Presentation and Procedure 
All sentences were typed individually in uppercase on 

19.20 x 8.96 cm cards. The experiment was conducted in two 
parts. Subjects, tested in groups of one to six, were exposed 
to the concrete and abstract sentences by being asked to give 
comprehension ratings. Ratings were made on each card by using 
a 7-point scale where 1 was "very difficult to understand" and 
7 was "very easy to understand." Upon completion of this task, 
subjects were given a second deck of cards containing concrete 
and abstract same, synonym, and new sentences. The subjects' 
task was to give a recognition confidence rating for each 
sentence in the deck, using the range of numbers from 1 to 7, 
where 1 indicated that the subject was very sure the sentence 
had not been previously presented and 7 indicated that the 
subject was very sure the sentence had been presented earlier. 
Prior to the task, subjects were informed that some of the 
sentences were new, but they were not told of the meaning
preserving wording changes in some of the sentences. 

The 18 concrete and 18 abstract sentences were completely 
counterbalanced across blocks of six subjects to insure that both 
the A and B members of each concrete and abstract sentence 
pair appeared in each condition (same, synonym, and new) and 
that every sentence appeared in all conditions. Both the compre
hension and recognition confidence rating decks contained 
filler sentences from the pool of concrete and abstract sentences 
initially generated. The comprehension rating decks each had a 
total of 17 concrete and 17 abstract sentence fillers. Seventeen 
of the fillers (mixed concrete and abstract) preceded the six 
concrete and· six abstract target sentences, while 17 fillers 
followed. Subject to this limitation, sentences were presented 
in different orders for each of the 24 comprehension decks. 

The recognition confidence rating decks each contained 
a total of 38 sentences. The nine concrete and nine abstract 
target sentences were preceded by 20 fillers (five concrete and 
five abstract olds, five concrete and five abstract news). Again, 
subject to this limitation, sentences were presented in different 
orders for each of the 24 decks. 

RESULTS 

The mean recognition confidence ratings for abstract 
and concrete sentences as a function of sentence type 
(same, synonym, new) are presented in Table 2. A 
two-way analysis of variance, with concreteness 
(concrete, abstract) and sentence type (same, synonym, 
new) as the independent factors, was performed on the 
data, yielding significant effects of concreteness 
[F(l,23) = 13.34, p<.Ol] and sentence type 
[F(2,46) = 105.13, p < .01], and an interaction between 
the two [F(2,46) = 30.98, p < .01]. A min F' value was 
also calculated for the Concreteness by Sentence Type 
interaction, using the formula described by Clark 
(1 973a), yielding a significant min F'(2,109) = 15.76 
(p < .001). 

A Newman-Keuls analysis of the mean recognition 
confidence ratings presented in Table 2 revealed that 
all possible comparisons, except the concrete-same vs 



Table 2 
Mean Recognition Confidence Ratings for Concrete and 

Abstract Sentences as a Function of Sentence Type 

Concreteness 

Concrete 
Abstract 

Same 

6.40 
5.09 

Sentence Type 

Synonym 

5.92 
3.62 

New 

1.30 
2.37 

concrete-synonym comparison, were significantly 
different. For the same condition, concrete sentences 
had a higher true positive recognition rating than did 
abstract sentences (p < .01). In the synonym condition, 
the concrete sentence rating was again numerically 
higher than the abstract, indicating in this case that the 
concrete sentences received higher false positive recog
nition ratings (p < .01). These positive ratings were 
considered false, as the subjects had not seen the specific 
sentences in the prior rating task. Regarding the new 
condition, concrete sentences received significantly 
lower ratings than abstracts (p < .05), suggesting 
subjects were better at rating concrete sentences as true 
negatives. The Newman-Keuls analysis also revealed 
that, as predicted, abstract synonym ratings were 
significantly lower than abstract same ratings (p < .01). 

The comprehension ratings obtained from the experi
mental group showed that concrete sentences exhibited 
a slightly higher comprehension rating than did abstract 
sentences [6.05 vs 5.74, t(23) = 2.06, P < .05] . 
Accordingly, the data were analyzed post hoc to establish 
the contribution of the difference in concrete and 
abstract comprehension ratings to the pattern of 
recognition confidence ratings. A subset of 12 concrete 
and 12 abstract sentences were matched on compre
hension ratings by the experimental group, yielding 
means of 6.25 and 6.21, respectively, with equivalent 
standard deviations (.46 and .42). Average recognition 
confidence ratings were calculated for the same, 
synonym, and new conditions for only this subset of 
selected sentences. All of the ratings fell within the 
appropriate 95% confidence intervals calculated for each 
of the mean ratings reported in Table 2, suggesting that 
comprehension differences had a minimal effect on the 
recognition confidence ratings obtained. 

DISCUSSION 

The results of the present study supported a dual coding 
interpretation, even when the set of concrete and abstract 
sentences were equated on comprehensibility. Concrete 
sentences with lexical word changes that preserved meaning 
(synonym condition) had higher false positive recognition 
ratings than did abstract sentences that had been similarly 
changed, indicating that exact wording was less accurately 
retained in the case of concrete than abstract sentences. This 
is analogous to the Begg and Paivio (1969) finding that lexical 
changes were more likely to be detected when the sentences 
were abstract than when they were concrete. 

MEMORY FOR SENTENCES 249 

One possible alternative interpretation of the present findings 
involves a common code theory, eliminating the necessity for 
separate imaginal and verbal codes. For example, Franks and 
Bransford (1972) have suggested that individuals may integrate 
the meaning of abstract as well as concrete sentences into 
holistic representations of the complete idea. On the basis of 
this hypothesis, it might have been expected that the recognition 
ratings for the abstract same and synonym sentences would not 
differ significantly in the present study, since a holistic repre
sentation may have been generated for each of the abstract 
sentences in the initial comprehension rating task. The results, 
however, were inconsistent with this interpretation. 

Generally, the problem faced by any common code interpre
tation of the present study is the simultaneous explanation of 
the nonsignificant difference between concrete-same vs concrete
synonym ratings and the significant difference between abstract 
sentence ratings for the same two sentence-type conditions. 
Dual coding seems to have the advantage that it accurately 
predicts the general pattern of results for all conditions. This 
does not preclude the possibility that other. tasks might require 
more complex theoretical interpretations, such as the 
assumption of a common (abstract) mode of representation in 
addition to imaginal and verbal codes (e.g., Marschark & Paivio, 
in press; Paivio, 1976). 

REFERENCE NOTE 

1. Rowe. E. J .• Schurr. B .• & Meisinger. D. Cued recall of 
concrete and abstract sentences. UnpUblished manuscript. 
Memorial University. 1973. 

REFERENCES 

BEGG. I.. & PAIVIO. A. Concreteness and imagery in sentence 
meaning. Journal of Verbal Learning and Verbal Behavior. 
1969. 8.821-827. 

CLARK. H. H. The language-as-fixed-effect fallacy: A critique 
of language statistics in psychological research. Journal of 
Verbal Learning and Verbal Behavior. 1973. 12. 335-359. 
P. 347. (a) 

FRANKS. J. J .• & BRANSFORD. J. D. The acquisition of abstract 
ideas. Journal of Verbal Learning and Verbal Behavior. 
1972, 11. 311-315. 

JOHNSON. M. K .• BRANSFORD. J. D .• NYBERG. S. E .• & 
CLEARY. J. J. Comprehension factors in interpreting 
memory for abstract and concrete sentences. Journal of 
verbal Learning and Verbal Behavior. 1972. 11.451-454. 

MARSCHARK. M.. & PAIVIO. A. Integrative processing of 
concrete and abstract sentences. Journal of Verbal Learning 
and Verbal Behavior. in press. 

MOESER. S. D. Memory for meaning and wording in concrete 
and abstract sentences. Journal of Verbal Learning and 
Verbal Behavior. 1974. 13. 682-697. 

PAIVIO. A. The relationship between verbal and perceptual 
codes. In E. C. Carterette & M. P. Friedman (Eds.). 
Handbook of perception (Vol. 9): Perceptual processing. 
New York: Academic Press, 1976. 

PAIVIO. A .• & BEGG. I. Imagery and comprehension latencies 
as a function of sentence concreteness and structure. 
Perception & Psychophysics. 1971. 10.408-412. 

PAIVIO. A .• YUILLE. J. c.. & MADIGAN, S. A. Concreteness. 
imagery. and meaningfulness values for 925 nouns. Journal 
of Experimental Psychology. Monograph Supplement. 
1968. 76. entire. 

(Received for publication November 5. 1976.) 



<<
  /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




