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Productive use of derivational morphology
by deaf college students

VICKI L. HANSON
IBM Research Division, Thomas J. Watson Research Center, Yorktown Heights, New York

The ability of deaf college students to take advantage of derivational morphology is examined
in an experiment on vocabulary acquisition. Using a paired-associate task, the deaf subjects were
found to learn pseudoword-word pairs faster when semantically related words (e.g., book and
read) were paired with derivationally related pseudowords (e.g., RALP and RALPIFY) than when
they were paired with unrelated pseudowords (e.g., NARK and STRITIFY). These results con
verge with evidence obtained in other studies in indicating that deaf students are able to take
advantage of English morphology when reading.

Words that are derivationally related represent differ
ent syntactic categories but share a common lexical base.
English derivations commonly occur by affixation, as in
the pairs slow/slowly.fittfitness, and help/helper. It is the
common lexical base that leads to overlap, not just se
mantically but also orthographically and phonologically .
For example, in English, the verb help and the noun helper
are derivationally related and exhibit overlap at all three
levels . In contrast, the verb read and noun book are se
mantically related but do not have the phonological and
orthographic overlap required to be derivationally related.

If students have knowledge of morphological relation
ships among words , they may use it to their advantage
in, for example, vocabulary acquisition (White, Power,
& White, 1989). It has been estimated that normally hear
ing children learn approximately 3,000 new words per
year between Grades 3 and 12 (Nagy & Herman, 1987).
Of these new words , only a few hundred are explicitly
taught (Jenkins & Dixon, 1983; Nagy & Anderson, 1984;
Nagy & Herman, 1987). Approximately another one-third
of their annual vocabulary growth is learned through con
text , during either reading or listening (Jenkins & Dixon,
1983; Nagy, Anderson, & Herman, 1987).

To account for the remaining vocabulary growth ,
researchers have begun to explore whether students can
use morphology to infer word meanings from word parts.
It has been found that by the fourth grade, students are
able to use knowledge of derivational morphology to fig
ure out the meanings of new words (Tyler & Nagy, 1989).
Since more than 60% of the new words that readers en
counter are morphologically transparent (Nagy & Ander
son, 1984), potentially thousands of words per year could
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be learned through application of morphological princi
ples by the time children reach the seventh grade (White
et al. , 1989).

There is evidence that the ability to apply knowledge
of morphological principles to vocabulary acquisition is
one skill that distinguishes good from poor readers. Freyd
and Baron (1982) asked whether superior students are bet
ter at taking advantage of morphological relatedness than
are normally achieving students. In two tasks, differences
between the superior and normally achieving students
were obtained. The first task asked students to provide
definitions of morphologically simple (e.g ., equal,
abrupt) and complex (e.g.,Jactual, limitless) words . Al
though the subjects in the two groups were equally capable
of defining the morphologically simple words, the superior
students (fifth graders) were more likely than were the
normally achieving students (eighth graders) to be able
to define the morphologically complex words . The sec
ond task was a paired-associate task in which the students
were asked to learn the "meanings" of pseudowords. In
this task, half of the pseudowords were related to another
pseudoword in the list by a common base and derivational
suffix . These morphologically related pseudowords were
paired with semantically related real words . In this con
dition, the semantically related words book and read were
paired, for example, with the morphologically related
pseudowords RALP and RALPIFY to create the follow
ing two paired-associate items : RALP-book and RAL
PIFY - read. The other half of the pseudowords in the
Freyd and Baron study were morphologically unrelated
to any other pseudoword in the list . In this condition, un
related pseudowords were paired with semantically related
real words. For example, book and read were paired with
the morphologically unrelated pseudowords, NARK-book
and STRITIFY -read. By using this procedure, Freyd and
Baron found that the superior students , but not the nor
mally achieving students, learned the pairings for book
and read more rapidly when they were paired with RALP
and RALPIFY than when they were paired with NARK
and STRITIFY.
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Vocabulary acquisition is an often cited problem area
for deaf readers (Karchmer, Milone, & Wolk, 1979;
LaSasso & Davey, 1987; Silverman-Dresner & Guilfoyle,
1972). The present experiment investigated whether mor
phological relationships in English are exploited by deaf
skilled readers. Focusing on derivational morphology, this
experiment used the paired-associate task of Freyd and
Baron (1982) to examine whether these students learn the
"meanings" of morphologically related pseudoword pairs
more readily than they learn the "meanings" of unrelated
pseudoword pairs.

METHOD
Subjects

The subjects for the study were 16 undergraduates or recent gradu
ates of Gallaudet University . All were prelingually , profoundly deaf with
hearing losses greater than 90 dB, pure tone better ear average. Eleven
of these subjects had two deaf parents; another had a deaf sibling.

Reading achievement test results were available for 12 of the 16 sub
jects. On the Gates-Macthnitie Reading Tests (1978) comprehension
subtest (Form E, Level 2) , these subjects had a median reading grade
equivalent of 8.4 (range : grade 5.2-12.9+). Given that profoundly deaf
high school graduates only read , on average, at third-grade level (Con
rad , 1979; Karchrner et al., 1979), the reading proficiency of thepresent
subject sample indicates considerably better reading ability than that of
the deaf population as a whole .

Stimuli
Twelve pairs of semantically related words were used. The word pairs

were chosen so that the American Sign Language (ASL) signs cor
respond ing to the two members of each pair were formationally distinct.

Pseudowords were generated so that there were six pairs that shared
that same root and 6 pair s that did not. In each of the 12 pairs, how
ever, one member of the pair was a root (or base) pseudoword and the
other was a morphologically complex pseudoword. All pseudowords
were pronounceable in English .

The words and pseudowords were taken , in part, from the study of
Freyd and Baron (1982) , although some words were changed to meet
the requirement that the corresponding signs be formationally distinct.
In addition , since the Freyd and Baron study was conducted with chil
dren, additional test items were added in the present study to make the
task more challenging for college students. There were four noun-verb
pairs, four verb-adjective pairs, and four noun-adjective pairs .

Two different test sets were constructed. In each set , half of the se
mantically related words were paired with morphologically related
pseudowords. The two sets differed in that the words paired with the
morphologically related pseudowords in one set were paired with the
morphologically unrelated pseudowords in the other set . Thus, the two
sets contained the same words and the same pseudowords; they differed
only in the pairing of the words and pseudowords.

Each pseudoword was lettered in uppercase print on a 3 X 5-in.
index card .

Procedure
The experimenter for the study was a deaf native signer of ASL who

was a student at Gallaudet University. Communication between the ex
perimenter and the subjects was signed.

The experimenter began the study by shuffling the deck of cards on
which the pseudowords were printed. The subjects were informed that
they would be seeing some nonsense words . Their task was to learn
what each nonsense word "meant." The subjects were shown a card
in the deck, with the experimenter signing, " Here is the word
_____" (pseudoword was fingerspelled).' "It means
_____" (the associated word was fingerspelled). The experi
menter went through each card in the deck in this manner.

The testing then began . The experimenter would show the subject a
card and then would sign, "What does this mean?" The subjects were
encouraged to guess if they were not sure. Because individual signs may
have more than one English word that corresponds in meaning, the

subjects were instructed to always fingerspell their answer rather than
signing it.

The experimenter went through the deck of cards either 12 times or
until the subject had completed two trials with no errors. Half of the
subjects were tested with each set .

RESULTS

All of the subjects reached criterion within the 12 trials
allotted. The median number of trials per subject was 6.5,
ranging from 4 to 12 trials.

The data were scored relative to the number of errors
made by the subjects. On the morphologically related
items, the subjects made a mean of 15.8 errors, whereas
on the morphologically unrelated items they made a mean
of24.6 errors. This difference in accuracy in the two con
ditions was highly significant [t(l5) = 4.29, P < .001,
two-tailed] .

However, as noted by Freyd and Baron (1982), scoring
based solely on the number of errors in each condition
is rather crude. In particular, if the subjects do indeed
learn rules, then these rules should facilitate the learning
ofpairs of words. The rationale is that after one member
of a pair is learned, the second member can be learned
through application of the appropriate derivational prin
ciple. Bearing this in mind, the data were rescored to ana
lyze the percentage of pairs in which each subject was
correct on both members of a pair. Following Freyd and
Baron, the final score was then the difference between
these proportions for the morphologically related and un
related pairs. A positive difference score indicates the
application of morphological principles. The subjects were
more accurate on the morphologically related pairs
(73.5%) than they were on the unrelated pairs (57.8%) .
This difference , 15.7, was significantly different from
zero [t(l5) = 6.27, p < .001, two-tailed], indicating a
clear ability to productively use derivational relationships.
No subject was more accurate on the morphologically un
related pairs than on the related pairs .

For the 12 subjects for whom reading scores were avail
able, their reading proficiency was correlated with their
difference score on learning pairs of words. This corre
lation was positive (.41), but not statistically significant
with only 12 subjects. The positive score indicates, how
ever, that the better readers tended to learn the morpho
logically related pairs faster than they did the unrelated
pairs. This correlation for deaf students is consistent with
Freyd and Baron's (1982) finding that in a hearing popu
lation, good readers were able to productively use deriva
tional morphology to a greater degree than were poor
readers.

DISCUSSION

A picture is now emerging ill which it is clear that deaf college stu
dents are knowledgeable about English morphology and can use their
knowledge of morphological relationships when dealing with printed
English. Research has shown, for example, that deaf college students
are more accurate at spelling words that can be derived through appli
cation of morphological principles than they are at spelling irregular
words, such as sergeant and ache, that are not thus derivable (Hanson,
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Shankweiler, & Fischer, 1983) . In addition , other work has shown that
deaf college students organize their lexicons along morphological prin
ciples of English (Hanson & Feldman, 1989 , 1991; Hanson & Wilken
feld, 1985) . In these latter studies , subjects were facilitated in their
responding to target words that were preceded by morphologically related
words (e .g., sight preceded by see) but were not facilitated in their
responding to target words that were preceded by words that shared only
orthographic overlap (e.g., sight preceded by sigh) . This pattern of results
was interpreted, consistent with the pattern of results from repetition
priming studies with hearing subjects, as indicating that morphologi
cally related words are stored closely together in the internal lexicon.

The present study found further evidence that deaf college students
take advantage of morphological principles. Like the group of academ
ically advanced hearing fifth-grade students tested by Freyd and Baron
(1982), the deaf college students in this study learned pseudoword-word
pairs faster when semantically related words (e.g ., book and read) were
paired with derivationally related pseudowords (e .g., RALP and
RALPIFY) than when they were paired with unrelated pseudowords
(e.g., NARK and STRITIFY). These deaf subjects, therefore, appreciated
that the orthographic and phonological overlap of the pseudoword root,
combined with the derivational suffix, could be related to semantic over
lap. They used this knowledge, this basis of morphological relatedness,
when learning the "meanings" of pseudowords.

Deaf good readers' apparent ability to utilize morphological princi
ples at the word level in this study and in earlier ones (e.g., Hanson
& Feldman, 1989 ; Hanson et al., 1983 ; Hanson & Wilkenfeld, 1985)
stands in marked contrast to research findings that deaf individuals ex
hibit difficulties in using grammatical morphology when writing (e.g . ,
see Quigley & King , 1980; Taeschner, Devescovi, & Volterra, 1988) .
In particular, deaf writers make many errors in their use of free-standing
functor words such as articles, prepositions, and pronouns. It has been
suggested that the ability to use grammatical morphology may depend
on phonological processes that may be difficult for congenitally deaf
readers/writers to master (Hanson, 1991 ; Lichtenstein, 1985; Volterra
& Bates, 1989) . In contrast, the ability to use morphological relation
ships related to internal word structure may be acquired through visual
processes (Lichtenstein, 1985). In any event, it is clear that many mor
phological processes, such as those involved in lexical organization,
spelling, and vocabulary acquisition, are used by deaf college students.
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NOTE

I. In fingerspelling, there is a handshape corresponding to each
letter of the alphabet . Words are spelled out letter by letter with these
handshapes .

(Manuscript received August II, 1992 .)



<<
  /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




