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Metamemory and metalinguistic development:
Correlates of children’s intelligence
and achievement

JOHN G. BORKOWSKI, ELLEN BOUCHARD RYAN, BETH E. KURTZ,
and MARY K. REID
University of Notre Dame, Notre Dame, Indiana

The interrelationships between metamemory and metalinguistic development and their asso-
ciation with verbal intelligence and academic achievements were examined for 80 children in
first and third grades. At both grade levels, metamemory correlated significantly with meta-
linguistic development. The moderate strength of the association was to be expected from a con-
trast of the two distinct theoretical constructs that are only indirectly linked within the more
general concept of metacognition. For children of both ages, relationships between meta-
memory and metalinguistic level and those between a combined index of metacognition and
achievement did not remain significant when the effects due to verbal intelligence were par-
tialed out. The association between the combined index and a metareading assessment was
significant for first-grade children, independent of verbal intelligence.

Metacognition refers to self-knowledge about cogni-
tive processes and structures (Flavell, 1979). Two
important components of metacognition are meta-
memory (knowledge about memory processes) and
metalinguistic awareness (knowledge about language
features and functions). Although each component has
its unique theoretical importance in theories of memory
(Borkowski, in press) and language (Downing, 1979;
Ryan & Ledger, in press), their conceptual and empirical
links are tenuous. Yet, each is a specialized form of
knowledge that may be important in explaining how
children learn to function in a cognitively sophisticated
manner in their environments. This article outlines
empirical contact points between metamemory and
metalinguistic development and their association with
general intelligence and achievement.

Kurtz, Reid, Borkowski, and Cavanaugh (1982)
developed a six-item metamemory battery, assessed its
reliability, and demonstrated its validity by showing its
relationship with the transfer of an acquired elaborative
strategy. Similarly, Ryan and Ledger (1982) showed
that metalinguistic knowledge of phonological and
syntactic features and of the functions of reading
correlate with early reading and sentence-memory
performance. In the present study, 80 first- and third-
grade children were given metamemory and metalin-
guistic batteries and the WISC-R Vocabulary subtest, a
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word recognition test of reading, and a standardized
achievement test.

METHOD

Subjects

A total of 80 children from two urban parochial schools
participated. The sample consisted of 39 firstgraders (CA =
6.7 years) and 41 third-graders (CA = 8.6 years); 43 of the
children were male and 37 were female. Approximately 98%
of the sample was Caucasian.

Materials

The metamemory battery comprised six subtests. Four sub-
tests were selected from the metamemory battery designed by
Kreutzer, Leonard, and Flavell (1975): Story List, Preparation
Object, Retrieval Event, and Rote Paraphrase. These subtests
have been shown to be the most valid and sensitive indicators
of metamemory in the Kreutzer et al. (1975) questionnaire for
children between 6 and 9 years of age (Cavanaugh & Borkowski,
1980). Two other subtests—Memory Monitoring and Interest
Categories—differed from the first four in terms of assessing
procedural aspects of memory. In short, the first four subtests
consisted of the assessment of verbalized, declarative knowledge
regarding the actions of a hypothetical child, whereas the other
two subtests encouraged the child to engage actively in tasks
requiring metamemorial judgments. Details of the administra-
tion and scoring of these subtests can be found in Kurtz et al.
(1982). For purposes of the present research, raw scores for each
subtest were transformed into standard (i.e., “z”) scores and
summed across subtests for each child. Thus, a composite
metamemory index giving equal weight to each subtest was
formed.

The metalinguistic battery included three subtasks: Sentence
Judgment, Auditory Blending, and Word Segmentation. Sen-
tence Judgment measured the ability to distinguish between
grammatical and ungrammatical sentences presented orally.
Following practice exercises, children heard two taped versions
of each of 18 sentences and selected the well-formed version
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from each pair. Auditory Blending, a subtest of the Illinois Test
of Psycholinguistic Abilities, measured the ability to combine
separate phonemes into words and pseudowords. Word Seg-
mentation assessed the children’s ability to visually distinguish
words with and without sentence contexts (Klein, Klein, &
Bertino, 1974). Six word strings (three grammatically correct
sentences and three random word combinations) were pre-
sented with no spaces printed between words. The children were
instructed to draw vertical lines between the words, which were
selected at an early first-grade readability level.

Other measures included the WISC-R Vocabulary subtest,
the Iowa Test of Basic Skills (achievement), and Slosson Oral
Reading Test, a metareading question, and teacher ratings of
metamemory. The metareading question assessed knowledge of
the meaning function of reading (i.e., “What is the main goal of
reading?”). Ambiguous or partial answers were expanded with
probes; each child’s best answer was classified as meaning-based
or not. Several studies (Downing, 1979; Myers & Paris, 1978;
Paris & Myers, 1981) have demonstrated that functional knowl-
edge about reading improves with age from kindergarten through
the middle grades and that poor readers typically do not verba-
lize the ‘‘extraction-of-meaning” goal of reading. Teacher ratings
were obtained in an after-school session in which the experi-
menter briefly discussed the .concept of metamemory. Each
teacher was then given a class list with a one-sentence definition
of metamemory (as the child’s knowledge about his or her own
memory processes) and asked to rank each student as having
high, medium, or low metamemory skills.

Procedure

The children were tested individually in an area near their
classroom. Before beginning the metamemory assessment, the
children were told that the experimenters were trying to learn
about how memory works in children. If children misunder-
stood or failed to respond to questions in the battery, the
questions were rephrased and asked again. Probes were used to
encourage shy children to respond and to clarify ambiguous
answers. The metamemory battery was given eatly in the aca-
demic year in a single .5-h session. The Sentence Judgment,
Auditory Blending, Metareading, WISC-R Vocabulary, and
Slosson Reading tasks were given in two sessions in early spring,
approximately 5 months after the metamemory testing.

Word Segmentation was administered in the children’s
classrooms, with all children at a particular grade level taking
the test simultaneously. The Iowa Test of Basic Skills was
administered by teachers; however, 19 first-graders did not
receive this test. The experimenters met with teachers to obtain
their ratings of the children’s metamemory ability; this meeting
occurred late in the academic year, 5 to 6 months after the
children had been given the metamemory battery.

RESULTS

Internal Consistency of Metamemory

Raw scores for each of the metamemory subtests
were converted to standard z scores. Tables 1 and 2
show correlation matrices reflecting the internal con-
sistency of individual subtests with one another and
with the sum of all other subtests for the first- and the
third-graders. All subtests for the first-graders correlated
significantly with the sum of the other five subtests,
with correlations ranging from r = .38 for Memory
Monitoring to r = .60 for Interest Categories. Nine of the
15 correlations beween pairs of subtests were significant,
and the average of the 15 correlations was .32. Meta-
memory for the third-graders was much less consistent
than metamemory for the younger children. Of the

Table 1
Pearson Correlations of Metamemory Subtests
for First-Grade Children

PO RE RP

MM IC PS

Story List .34 .16 .43** 15 .26 .39*
Preparation: Object 32%  48** 16 A40%*  54¢
Retrieval: Event .24 A42%* 14 49t
Rote-Paraphrase .14 .33f .50f
Memory Monitoring A44%*  38%
Interest Categories 60t

Note—PO = preparation: object, RE = retrieval: event, RP = rote-
paraphrase, MM = memory monitoring, IC = interest categories,

and PS = partial sum. *p <.05. **p <.01. Tp <.001l.
Table 2
Pearson Correlations of Metamemory Subtests
for Third-Grade Children

PO RE RP MM iC PS
Story List -.01 .00 37* .00 .07 .16
Preparation: Object 32% 32 -02 -01 .23
Retrieval: Event -.06 -.05 .02 .08
Rote-Paraphrase .04 .05 .29
Memory Monitoring 31* 10
Interest Categories 17

Note—PO = preparation: object, RE = retrieval: event, RP = rote-
paraphrase, MM = memory monitoring, IC = interest categories,
and PS = partial sum. *p <.05.

15 correlations between pairs of subtests, only 4 were
significant; the mean of the 15 was only .09. Although
all correlations of individual subtests with the sum of the
other five were positive, none of the 6 was significant.

In spite of age-related differences in metamemory,
a consistent developmental pattern among subtests
emerged. Individual correlations that were highest with-
in the first grade tended to be highest within the third
grade. Also, the four correlations that were significant
for the third grade were significant, but higher, for the
first grade.

Metalinguistic Development

Transformed according to the same procedures as in
the metamemory battery, the data from the metalin-
guistic tasks were converted to z scores for purposes
of combining scores. Of the three tasks, Word Seg-
mentation correlated consistently with the other sub-
tests; this pattern of consistency was similar for the
first and third grades. Table 3 shows correlations be-
tween individual tasks, between each task and the sum
of the remaining two, and with the composite meta-
memory score. For both grades, the three metalinguistic
tasks correlated consistently with the sum score.

A significant relationship between metamemory and
metalinguistic knowledge was found at each grade level.
That is, correlations between the two composite scores
were significant for both grades (r = .37, p < .05,
in both cases), whereas half of the correlations between
metamemory and individual metalinguistic tasks were
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Table 3
Pearson Correlations of Metalinguistic Tasks and
Metamemory for Children in First and Third Grades

AB WS PS-MI Mm
First Grade
Sentence Judgments .26 60 49%% - 33%
Auditory Blending A44%*  38* 22
Word Segmentation .66% 32%
Partial Sum—Metalinguistic 37%
Third Grade
Sentence Judgments 2% 31* .38%* .36*
Auditory Blending .38%* 43+ 29
Word Segmentation 42%* 20
Partial Sum—Metalinguistic 37*

Note—AB = auditory blending, WS = word segmentation, PS—
Ml = partial sum—metalinguistic, Mm = metamemory.
*» <.05. **p<.0l. f1p<.00l

significant. These moderate overall metamemory-
metalinguistic relationships did not remain significant
when WISC-R Vocabulary scores were partialed out.

Correlates of Metacognition

An index of metacognition, including metamemory
and metalinguistic subtasks, was found to correlate
significantly with intelligence for first-graders (r = .64,
p < .001) and third-graders (r = .54, p <.001). In addi-
tion, the metacognition index correlated significantly
with achievement, as measured by the lowa Basic, for
first-graders (r = .61, p <.01) and third-graders (r = .53,
p < .01). These correlations did not remain significant
when WISC-R Vocabulary scores were partialed out
(p < .10). For Slosson Reading scores, the metacogni-
tive index correlated significantly for first-graders
(r = .43, p < .05) and remained significant when the
variability due to WISC scores was removed.

Point-biserial correlations between the Metareading
and the composite metacognition scores were significant
only for first-graders (r = .43, p <.05). This association
remained significant when WISC scores were partialed
out.

Teacher ratings of metamemory were analyzed with
point-biserial correlations, with metamemory rating
(1 = low and 2 = high) being used as the dichotomous
variable; this classification was possible because there
were few middle judgments. The point-biserial correla-
tion with the metamemory score was calculated for data
collapsed across grades for available subjects, and yielded
a significant correlation (r = .37, p < .05). This cor-
relation suggests that teachers can recognize, in a general
way, those children who possess good and poor informa-
tion about their memory processes, although this judg-
ment is often confounded by other aspects of intelli-
gent behavior. That is, the point-biserial correlation
between teacher ratings about memory and children’s
actual knowledge became nonsignificant when the WISC
scores were partialed out.
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DISCUSSION

This study broadens the scope of metamemory by determin-
ing its overlap with metalinguistic development, metareading,
achievement, and intelligence. When raw scores for the meta-
memory and metalinguistic subtasks were converted to standard
scores and pooled, the two tests were found to correlate signifi-
cantly, accounting for approximately 14% of the common vari-
ance at both grade levels. Metalinguistic ability, as measured by
our selection of subtasks, showed only a moderate relationship
with metamemory. This is to be expected from a contrast of
two distinct theoretical constructs that are only indirectly
linked by the more general concept of metacognition. The de-
pendency of this association upon verbal intelligence was not
anticipated. In contrast, the relationship between the combined
metamemory-metalinguistic index and the Metareading di-
chotomy for first-grade children was independent of the intelli-
gence measure and indicates additional cross-domain generality
of the metacognition concept.

Age-related changes were found in the internal consistency of
both metacognitive assessments, with greater consistency for
first-graders than for third-graders. This trend was especially
evident for metamemory. On the one hand, apparent shifts in
consistency may have been caused by internal features of the
batteries. For example, a ceiling effect appeared to be operating
for third-graders on the Story List subtest. On the other hand, it
is likely that age-related changes in the consistency of meta-
memory do, in fact, exist. With increasing age of subjects, meta-
memorial knowledge becomes more specialized and diversified
and contributes to greater variance of individual performance
across subtests and to less consistency within children of the
same age. This accounts for the relatively low test-retest correla-
tion (r = .63) found when metamemory information on two
occasions separated by a 6-week interval is compared (Kurtz
et al., 1982).

The potential role of metacognition in academic achieve-
ment has considerable applied, as well as theoretical, signifi-
cance (Brown, Bransford, Ferrara, & Campione, 1983). To
progress in our understanding of this interplay, it is essential to
measure key aspects of metacognition and to begin to relate
these to indices of school achievement. Strong relationships were
observed here between our metacognition index and verbal
intelligence and between that index and achievement. In the
future, research should clarify theoretical distinctions and points
of overlap between the different domains of metacognition. As
argued by Bialystok and Ryan (in press), metacognitive tasks
(e.g., from the memory, language, reading, and attention do-
mains) differ in their demands along two basic dimensions:
cognitive control (selection and coordination of information and
strategies) and analyzed knowledge (degree of structure in the
knowledge accessible to the learner). Hence, one would expect
stronger relationships to be found between metamemory and
metalinguistic development if sets of subtasks with similar
requirements on these two dimensions were designed.

Finally, the likely consequence of the 6-month gap between
the metamemory testing and the administration of the other
measures needs to be considered. On the basis of this asynchrony
of testing, the relationships of metamemory with metalinguistic
and achievement measures obtained in this study can be viewed
as underestimations of the true relationships existing at any
given point. We suggest that, in the future, work on metacogni-
tion theory will need to attend more to the developmental
aspects of its components, such as metamemory and meta-
linguistics, especially in terms of their unique environmental
antecedents and applied influence.

REFERENCES

BiaLysToxk, E., & Ryan, E. B. Metacognitive framework for the
development of first and second language skills. In D. L. Forrest-



396 BORKOWSKI, RYAN, KURTZ, AND REID

Pressley, G. E. Mackinnon, & T. G. Waller (Eds.), Meta-
cognition, cognition, and human performance. New York: Aca-
demic Press, in press.

Borkowskl, J. G. Signs of intelligence: Strategy generalization
and metacognition. In S. Yussen (Ed.), The development of re-
flection in children. New York: Academic Press, in press.

Brown, A. L., BRansrForbp, J. D., FERRARA, R. A., & CAMPIONE,
J. C. Learning, remembering, and understanding. In J. H.
Flavell & E. M. Markman (Eds.), Carmichael’s manual of child
Dpsychology (Vol. 1). New York: Wiley, 1983.

Cavanaugs, J. C., & Borkowski, J. G. Searching for
metamemory-memory connections. Developmental Psychology,
1980, 16, 441-453.

DowNING, J. Readng and reasoning. New York: Springer-Verlag,
1979.

FrLaveLL, J.H. Metacognition and cognitive monitoring: A new
area of cognitive-developmental inquiry. American Psychologist,
1979, 34, 906-911.

Kiein, H. A, KLEIN, G. A., & BErTINO, M. Utilization of con-

text for word identification decisions in children. Journal of

Experimental Child Psychology, 1974, 17, 79-86.
KRrEUTZER, M. A., LEONARD, C., & FLAVELL, J. H. An interview
study of children’s knowledge about memory. Monographs of

the Society for Research in Child Development, 1975, 40(1,
Serial No. 159).

Kurtz, B. E., Re1D, M. K., Borkowski, J. G., & CAVANAUGH,
J. C. On the reliability and validity of children’s metamemory.
Bulletin of the Psychonomic Society, 1982, 19, 137-140.

Myers, M., & Paris, S. G. Children’s metacognitive knowledge
about reading. Journal of Educational Psychology, 1978, 70,
680-690.

Paris, S. G., & MyErs, M. Comprehension monitoring, memory
and study strategies of good and poor readers. Journal of Read-
ing Behavior, 1981, 13, 5-22.

Rvan, E. B,, & LEpGeEr, G. W. Assessing sentence process-
ing skills in prereaders. In B. A. Hutson (Ed.), Advances in
reading/language research (Vol. 1). Greenwood, Conn: JAI
Press, 1982.

Rvan, E. B, & LEpGer, G. W. Learning to attend to sentence
structure: Links between metalinguistic development and begin-
ning reading. In J. Downing & R. Valtin (Eds.), Language
awareness and learning to read. New York: Springer-Verlag,
in press. ’

(Manuscript received for publication June 24, 1983.)




<<
  /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




