
Bulletin of the Psychonomic Society 
1977, Vol. 9 (4), 311·313 

A developmental study of the speed of 
comprehension of printed sentences 
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Simple printed sentences with a highly predictable word missing were presented to normal readers 
from Grades lthrough 11. The children had to say the missing word as rapidly as possible. Error rates 
were low enough that response latency could be assessed from Grade 2 on. There was a steady decrease in 
latency from the lower to the higher grades, and latency was highly correlated with the speed of oral 
reading of letters, words, nonsense syllables, and sentences. The results are discussed with regard to 
mechanisms underlying sentence comprehension. 

Reading comprehension can take a number of differ
ent forms, ranging from the identification of isolated 
words to the appreciation of subtle inferences. It is 
generally viewed as a very complex process which cannot 
easily be explained (Gibson & Levin, 1975) or measured 
(Anderson, 1972). The present report is concerned with 
the acquisition of one particular form of reading 
comprehension, the rapid comprehension of sentences. 

In a previous paper (Doehring, 1976), it was reported 
that skills for rapid responses to letters, syllables, and 
words begin to develop as early as first grade and that 
children make use of the semantic-syntactic constraints 
provided by sentence structure and meaning to speed 
their oral reading as early as the first year of reading. A 
more direct estimate of the speed of sentence compre
hension was provided by a doze-type task (Bickley, 
Ellington, & Bickley, 1970) which was administered at 
the same time as the tests on which the previous report 
was based. The results for the doze task are given 
separately here, since they were inappropriate for the 
previous within-task analysis. 

Printed sentences with one word deleted were pre
sented one at a time, and the child was required to say 
the missing word as rapidly as possible. The sentences 
were simple and the deleted words were intended to be 
so highly predictable that even the youngest child who 
could understand the remainder of the sentence would 
be able to guess the missing word. To the extent that 
this goal was achieved, response latency should reflect 
the speed of sentence comprehension, plus whatever 
time might be needed for word retrieval and articulation 
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time. It is of interest to determine how the speed with 
which children can comprehend sentences changes 
during reading acquisition and to relate speed of compre
hension to other reading-related skills. Such information 
should aid in the specification of the components of 
reading comprehension. 

METHOD 

Subjects 
Teachers in several Montreal schools were asked to select 

children who had no problems in any area of academic achieve
ment, were neither too low nor too high in reading achievement, 
were in the normal grade for their age (Le., age 6 years when 
beginning fust grade), and had English as their fust language. 
The sentence comprehension test was given as part of a large 
study, most of the results of which have been reported else
where (Doehring, 1976). The 150 children tested included 5 girls 
and 5 boys each in the fust and second halves of kindergarten, 
Grade 1, and Grade 2, and during the lust halves of Grades 3 
through 11. The cloze task was too difficult for the kindergarten 
children and the children in the lust half of Grade 1. Partial re
sults are reported for the 20 children in the second half of 
Grade 1 and the lust half of Grade 2, who had some success with 
the task, and more complete results are given for the remaining 
100 children. None of the children had hearing problems or 
uncorrected visual problems. Reading was taught with a variety 
of materials by a variety of methods in the schools which these 
children attended. There was no special emphasis on anyone 
method in anyone of the schools. 

Procedure 
Each sentence was typed on a single line on an 18 x 20 cm 

card in IBM Courier 72 type, with the deleted word indicated by 
an underlined blank space. The 16 sentences and the responses 
accepted as correct are listed in Table 1. They were chosen on 
the basis of a preliminary study with normal adults. Of the 16 
omitted words, 8 were function words and 8 were nouns. 

The cards were placed on a stand in front of the child and 
uncovered one at a time in the order shown in Table 1. The child 
was told to read the sentence silently and supply the missing 
word as rapidly as possible. Two practice trials were given. As 
the experimenter uncovered each sentence she said "Now." 
The test was given following a series of oral reading tests (Doehr
ing, 1976) and required 5-10 min for completion. 

All responses were tape recorded, and the time between the 
experimenter's prompt and the child's response was later 
measured to the nearest .01 sec by observation of the time that 
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Table 1 
Test Sentences in Order of Presentation, With 

Correct Responses in Parentheses 

(Once) upon a time, a princess lived in a magic land. 
Wash your face (and) hands before supper. 
These apples are too green (to) eat. 
I worked hard (all, to, every, that, one, each) day. 
The (dog, cat, boy, man) chased the cat up the tree. 
Mother asked me to buy a (loaf, bag) of bread at the store. 
The story had a happy (ending, end). 
John's pen ran out of (ink, food). 
A wind (from, in, of, to) the north froze the pond. 
I dropped my fork (on, onto, upon) the floor. 
No, dinner's not ready (yet, now, dear). 
They lived happily ever (after). 
I put (salt, gravy) and pepper on my meat. 
Blowout the (candles) on your birthday cake. 
Our hen laid an (egg). 
Look both ways before you cross the (street, road). 

elapsed on a stop clock between the experimenter's "Now" 
and the child's response. This procedure gave an error of mea
surement ofless than .1 sec. 

RESULTS 

Median incorrect responses made on the 16 sentences 
by the 10 children in each grade are shown in Table 2. 
The error rate was high in Grades 1.5 and 2, but decreas
ed abruptly from Grade 2.5 on and remained below 10% 
thereafter. The ninth sentence, where the correct 
response was supposedly "from," proved to be a bad 
choice, since there were at least four errors in each 
grade. On the remaining sentences there tended to be 
two or fewer errors per grade after Grade 2. 

Table 2 also shows the median of the median laten
cies for the 10 children in each grade, where errors were 
scored as infmitely long latencies. The error rate was too 
high in Grade l.5 to permit a latency estimate, and la
tency could be estimated for only seven of the Grade 2 
children. After the very long median latency in Grade 2, 
the median time required for supplying deleted words 
dropped sharply to about 4 sec in Grades 2.5 and 3, re
mained between 2 and 3 sec from Grades 4 through 7, 
and then decreased below 2 sec and began to approach 
1 sec from Grade 8 to 11. Since all children in Grade 2.5 
and above made fewer than 8 errors, median latency 

Table 2 
Median Errors and Latencies on the 16 Sentences 

for the 10 Children in Each Grade 

Grade Errors Latency * Grade Errors Latency* 

1.5 8.0 6 1.5 2.1 
2 6.0 12.2 7 1.0 2.4 
2.5 2.5 3.9 8 1.0 1.8 
3 1.5 4.1 9 .5 1.5 
4 1.0 2.8 10 0 1.3 
5 1.0 2.4 11 1.0 1.3 

*In seconds 

could be used for statistical analysis of latency changes 
for all children in these grades. With individual medians 
converted to logs to obtain homogeneity of variance 
between grades, there was a significant difference 
among grades (F = 17.95). Further analysis by the 
Newman-Keuls test showed a significant decrease 
(p< .01) between Grades 3 and 4, 5 and 9, and 7 and 10. 

Log latency of sentence comprehension was next 
correlated with log latency of response on four of the 
other tests which had been given to the children 
(Doehring, 1976). These tests, which were most directly 
comparable to the sentence comprehension task, included 
speed of oral reading of strings of lowercase letters, 
nonsense syllables, unrelated common words, and words 
in simple sentences. Even after the covariance attributa
ble to chronological age had been removed by partial 
correlation, the correlations for the total group of 100 
children were quite high, being .51 for letters, .65 for 
nonsense syllables, .75 for words, and .82 for sentences. 
The differences among these correlations were all signifi
cant beyond the .05 level (Ferguson, 1971). Thus, 
latency of response on the cloze task was most highly 
correlated with the oral reading task on which responses 
were speeded by the comprehension of sentence struc
ture and meaning, demonstrating that response latency 
on the cloze task provided a suitable indicator of the 
time required for comprehension. The higher correla
tions for word than for nonsense syllable reading and for 
nonsense syllable than for letter reading suggest that 
response latency on the cloze task also reflected the 
speed of comprehending the meaning of individual 
words and the speed of transforming printed syllables 
to spoken form. The high residual correlation with letter 
reading is probably the result of other perception, associ
ation, and response factors common to the cloze task 
and the oral reading task. 

DISCUSSION 

Simple sentences were not rapidly comprehended in the 
lower grades, probably because many of the requisite skills had 
not yet been overlearned to the point of automaticity (LaBerge 
& Samuels, 1974). By the middle grades, the average reader was 
able to comprehend the sentences within 2'12 sec, and the time 
required for comprehension was reduced to less than 1'12 sec in 
the upper grades. These times probably underestimate the rate 
of silent comprehension of written sentences, since they include 
whatever additional time was required for the retrieval and artic
ulation of the deleted word. However, it seems evident that the 
average reader continues to develop rapid comprehension skills 
even for simple sentences well beyond the primary school years. 

The correlational results provide a further indication that 
reading comprehension in children may involve the joint opera
tion of several different skills, as suggested by Golinkoff (1975, 
1976), LaBerge and Samuels (1974), Perfetti and Hogaboam 
(1975), and other writers. That performance of the cloze task 
was related to the speed of reading syllables and words suggests 
that these skills are involved in sentence reading, but that cloze 
task performance was even more highly correlated with sentence 
reading suggests that some additional skill is involved in sentence 
comprehension. This skill probably involves processing of the 



logical-semantic-grammatical relationships among words. Since 
sentence, word, and syllable skills are each undoubtedly 
composed of a variety of subskills, reading comprehension in 
children appears to be far from a unitary process even where the 
simplest of sentences is concerned. 

Further research is needed to delineate the acquisition of 
skills for rapid sentence comprehension. The complexity of the 
process demands multiple observations of systematically varied 
parameters, including stages of acquisition, for the formulation 
of suitably detailed explanations. It is particularly important to 
determine the extent to which processing at the semantic
syntactic level in the mature reader may become independent of 
word and syllable reading (cf. Bradshaw, 1975; Smith, 1975). 

REFERENCES 

ANDERSON. R. C. How to construct achievement tests to 
assess comprehension. Review of Educational Research. 
1972, 42. 145-170. 

BICKLEY, A. c.. ELLINGTON, B. J., & BICKLEY, R. T. The 
cloze procedure: A conspectus. Journal of Reading 
Behavior, 1970, 2, 232-239. 

SPEED OF READING COMPREHENSION 313 

BRADSHAW, J. L. Three interrelated problems in reading: A 
review. Memory & Cognition, 1975, 3, 123-134. 

DOEHRING, D. G. Acquisition of rapid reading responses. 
Monographs of the Society for Research in Child 
Development, 1976. 41, Serial number 165. 

FERGUSON, G. A. Statistical analysis in psychology and 
education (3rd ed.). New York: McGraw-Hill, 1971. 

GIBSON, E. J .• & LEVIN, H. The psychology of reading. 
Cambridge. Mass: MIT Press, 1975. 

GOLINKOFF, R. M. A comparison of reading processes in good 
and poor comprehenders. Reading Research Quarterly, 
1975-1976, 11. 623-659. 

LABERGE, D., & SAMUELS, S. J. Toward a theory of automatic 
information processing. Cognitive Psychology, 1974, 6, 
293-323. 

PERFETTI, C. A., & HOGABOAM, T. The relationship between 
single word decoding and reading comprehension skills. 
Journal of Educational Psychology, 1975, 67,461-469. 

SMITH, F. Comprehension and learning. New York: Holt, 
Rinehart, & Winston, 1975. 

(Received for publication December 3, 1976.) 

parameters, including stages of acquisition, for the formulation 



<<
  /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




