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Abstract

The possible influence of English orthography on native
speakers’ phonological judgments was investigated using two
tasks. The first was a rhyme task. High school students were
asked to provide a rhyming word for each test word given.
The test words all had rhymes with alternate spellings .
(e.g., bear/bare). When the words}were both seen and heérd -
(written preggntatign), the‘majority of responses matched
the spelling of the test word. When the words were just

. heard (oral pré?entation), only 50% of the responses matched
the spelling of the test word (chance level). The second
task was a simple count of the number of "speech sounds" in
each test wérd, by a different group of stﬁdents. A1lthough
presentation mode was included as a variable, there was no
significant difference in responses between the oral and |
written présentation groups. No explanation of the term
"speech sounds" had been provided in the instructions, and
ihere appeared to be three groups of subjgcts. apparently
sepafated by their interpretation of the term "speech
sounds”", and the resulting criteria for rating the words.
These criteria seemed to be: a syllabic criterion, a mixed
or unstable criterion, and a phonemic criterion. There was a
high (.897) correlation between responses of the phonemic
criter1¢n group and a phoneme inqéx of the test words. The
experjmént'was rebeated with a d;fferent gﬁoup of students

-~
~
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who were provided with tae number of "speechj;ounds' in
sample words, based on bhonemes. Again, theﬁ; was no ;ffect
of presentation mode,_buf the resulting rqspénses correlated
even more highly with the bhoneme index (.925fﬁthan in the
second experiment. The phoneme index counted a{j vowe 1 B
nuclei as one unit. The results of the latter twg
experiments supported that analysis and suggegtédlaltehnate
analyses for some consonant + glide clusters that Béd been
analyzed as two units. It was concluded that the iégluence_
of orthography on phonological judgments varies dep% ding on
the task demands. There was a clear effect of preseﬁ% tion |
mode in the rhyme task, but not in the speech soundsét skK.
At the level of individual words, there was somé eviie ce to
indicate that orthography can inf luence phonologiaq]“ |

" judgments in both tasks. z\
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A. introduct ion 5
The field of linguistics has trad1td8‘nally ber%*ttled

the influence of orthography on language and its place in
the study of language. Bloomfield (1933) claimed that the
only relevance of a wri}ﬁng system for the linguist was a!
an external“rééording device, like the use of a phonograph.
Further, he pointed out that language is the same regardless
of how it is written. To change the or thography would not
change toe language. , |

However, Bloomfield was in fact more concerned with the
'Goimportant’ orthography of a languago than might be
inferred from the preceding paragraph. He wrote
disparagingly of '’ Aly spelling pronunciations and claimed
that the language would gain by their elimination. He
claimed that such forms were introduced ma}nly by
school-teachers. These were people of a humble class that
were put into a position of authority over a generation of
/}tandard speakers. Coming from a humble class, the teachers
‘would not always know the standard pronunciation, and when

forced into the pretense of knowing it, would often resort ...

(‘

i

to spelling pronuriciations as a way out.

Spelling pronunciations have thus caused some changes |

in the language. Other changes were the result of borrowing -

of forms from ohronologically earlier texts Bloomfield

/c1aimed that 18th century poets revived such words as ggg&_



guise, prowess, and Qg_gmggn\-- words that had become
obsolete in speech but were present in early writings and

are aga1n evident 1n the modern spoken language Bloomfield
also admitted that other orthographic devices can’ 1nfluence
the spoken language. The exampleg he gave were forms that
were ortginally graphic abbrevtattons) such as thj., lab.,
guad., and dorm., that are now accepted and widely used in
speech. | |
It is interesting to speculate as to why the written

form of English can.act as a dialect to be borrowed from
into spoken English. One reason, suggested by Hall (1961),
is that many, perhaps most, people think that what in
written is actually more important and more ‘correct’ than
what is spoken. In fact, people often tend to’ think of
speech as-a 'corruption’ of what is written (just as many
tend to disparage non-standard dialects, perhaps). ‘
Bloomfield obviously recognized this perceived primacy of
tﬁe written forn‘.He clid that if there is any Hvalry
between two speech forms, the written form is often favored.

. The}influenoe_of orthography on language is interesting.
to linguistios in ways other than lanéuage change and
borrowings. The relation of speech to writing is.tﬁportant
not only in terms of a preferred or standard form of the
" anguage, but also in terms of how language knowledge is
stored and perceived by speakeérs -- the domain of |
psycholinguistic inquiry. The influence of orthography |
" cannot be ignored since literacy is growing. Trageg (1872)
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claimed that 1t was approaching 90-95% in Qestern cultures.

A very different view of the role of orthography is
presented by Chomsky and Halle (1968). Thefhs was a very
influential 'statement' of the reNationship between English
orthography and phonology. They pointed out that an
erthography is a system designed for readers who Know the
language. They further suggested that English or thography is
. a near*optimal system for the lexical representation of.

English words. This apparently outlandish suggestion seemed,
to be based on the assumption thet the fundamental principle
of any orthographfc system 1s not to represent sounds (as
modern alphabet{c systems might suggest), but rather to
‘distinguish meaningful units; thus, phonetic variation is
’not"indicated when it is predictable (cf., Hall, 1961).

- Chomsky and Halle’s claim regarding English orthography was
therefore not that it related Closely to the speech of
native speakers but rather concerned its rblationship with
postulated '’ underlying’ representatlons in the lexicon.

In their discussions of the sound pattern of English,
Chomsky. and Halle repeatedly pointed out that their
postukatgd underlying .forms weré close to the conventional
orthography. One example of this. is their discussiqn of the
e-Elision Rule and Cluster Simplification Rule (p. 48).
These rules Ied them to éropose under lying forms that. were
quite ehstract. but had jusﬁification from independent rules
and, -in addjtion, were veryteaose to conventional

orthographic representations. Another example (p,_49).
4
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involv1ng the words gourage and courageous ;" required
postu1at1on of a. fairly abstract underlylng form that aga1n
was qu1te close to conventlonal orthography. Because of the
consistent‘resemblance of postulated forms to orthographic
representations. Chomsky and Halle suggested that an
adeouate theory oflspeech production and perception should
be based on a system of representation similar to ’
' conventtonal orthography

However.‘someaof the statements made by Chomsky and

‘o

T \A‘Haﬁle regard1ng speaker knowledge and use of orthography are

suspect é@or ‘example, they claimed that readers can produce
. the correct phonet1c forms from orthographic representations

by us1ng rules they employ in producing and interpreting

speecﬁ (p 49). Whether such rules exist at all, and whether

_speakers would employ rules from speech in interpreting

-, 'orthography, are two 1mportant but unresolved questions In

‘addtiﬁon,~there is no evidence that speakers can
cons1stently produce the correct phonetic output for 7
;unfam1l1ar forms 1f they could, there would be no“ problem’
of Spe111ng pronunc1at1ons no need’ for d1ct1onar1es to

.rspec1fy pronunc1at1ons, and no problems for children

encounterlng unfam1l1ar wr1tten words. A familiar examp]e is

& the common spe111ng pronunCIatxon of epitome as [apatowm] -=

‘quite d1fferent from the correct phonetic form .
‘ Another po1nt of contentlon with Chomsky and Halle's
claims about the relat1on of orthography and under lying

’ forms concerns,the1r reasons for claiming that a

.




conventional orthography may have a very long useful life
- for a wide range of phonetically divergent dialects. They
baged this claim on the assumption that very different
dialects may have the same or very similar systems of
under lying forms and on the "Qidely confirmed empirical fact
that under]ying representations are fairly resistant to
"historiqai‘change" (p.49, emphasis added). Whether an
abstract poStulate such as underlying representations éan be
empirically confirmed to remain sfable (simply becéuse the
postulate can be used in one Kind of account for historical
change) is highly questionable. The conventional orthography
is simply that, a convention, i.e., an arbitrary system of
symbols that is'accepted\by the language &immunity and as'
such wi]l be resistant to «change and useful for'Qérious
dialects of that language. 7'wre is‘no basis for extravageht
‘assumptions about its relation tc underlying forms or for
inferring the characteristics of the underlying forms from
that assumption, as Chomsky and Halle have done.
‘Householdgl (1971) also djscussed the possible relation
of orthographic shape to~phonological shape in the lexicon.
Is phonology first specified. then'orthography; are both
side-by-side in the lexicon; or do we specify the
'orthognaphic form in the lexicon and derive the
pHBnological? Although speech is normally acquired prior to
‘a writing system, the intuitions of literate native speakers
“may well come to. favor writing as primary, as already noted.

Houséholder'claimed thét the question is whether orthography




influences pronunciation or whether phono1ogy inf luences
spelling. In terms of economy of rules, he showed quite
convincingly that there would be an economical advéﬁtage
both in terms of lexical representations and rules to derive
the phonological forms from the orthographic
representations.'

There is some evidence to suggest that Knowledge of the
language system influences the phonetic perceptions of
native speakers. The most famous example'of this is Sapjr’g
(1933) Sarcee speaker’s ’illusion’ of a stem-final [t] when'
there was no phonetic evidence of that [t]. The_explanatioh;*
Sapir offered was that knowledge of .variant forms that did
have the [t] influenced the speaker’s perceptio; of the
form. In the. same way, Knowledge of orthography might also
influence speaker perceptions.

- In an even earlier paper, Sapir (1925) discussed the
membership;of /n/ in the nasal series (/m/,/n/) in Englisﬁ.
He claimed that no native speaker can be "made to fggl in
his bones" that the /n/ belongs with /m/ and /n/ in }he same
way that /K/ belongs with /p/ ana /t/. One reason Sapir gave
was that /n/ is not freely moveable (i.e., it does not occur
in initial position in English). He claimed that /n/ °feels"
like /ng/ and that orthography was not solely responsible
for this ‘ng feeling’ of /n/.

- e e e = e e -

! Note that this raises an interesting question for
advocates of an 'economy’ or ‘simplicity’ criterion for
grammars, since children do acquire phonological forms
first.



There are some developmental data that relate to this
‘ng feeling’. Read (1973) found that.children who invent
their own spelling systems before they have learned the
standard English orthography do not represent nasals in
their writings when théy occur after vowels. Intereétingly.
the -Ing sequence in English is represented in such writings
as -EG. Since these children are preliterate, the standard
spelling cannot be responsible.for these TG representations -
of /n/. |

Derwing (1973) reviewed the rider/writer example that
is often used in discussions of archiphonemes in phonology
(segments involving neutralization of a particular |
distinctive feature, such as voicing). He concluded that
speakers’ intuitions were vague in such cases, and their
decision as to whether the word had a 't’' or a 'd’ sound in
it seemed to based on the‘way it was spelt. 0'Neil (1972)
noted a similar phenomenon. Among linguistically untrained
dialectal speakers, there were differences in perceptions of
phonetically identical sawed and soared [sa:di which have
also been attributed to orthography. 0’'Neil claimed that
chiﬁdren’s,phonological illusions differ from adults’ and
suggested that this was because children’s phonology is
uninflbenced by morphology. Since English orthbgraphy .o
~reflects morphological relationships between words, at least
part of the apparent influeqce of spelling on adults’
phonological judgments might, in this view, be artifactual,

the real effect lying in the adults’ consideration of word

~



relations. ) ‘

Hall (1961) also discussqdwtthpossible influence of
or thography on- speakers’ sound perceptions. He noted that .
linguistiéaliy untrained English speakers initially had
trouble classifying some phonemic diphthongs as such, and‘
claimed that this was because English spelling often
represents them as a single ;etter (e.g., bite, gatel). Also;
English spelling is likely to be misleading concerning the
nature of certain consonant clusters (such as th, ng), which
phonetically are single segments (8,n). With linguistically
naive subjects, the intéresting question arises as to
whether speakers actually perceive such units as ﬁlusters or
whether they are merely reporting them as such because the
orthographic representation is the‘bnly one available to
them. / | .

However, there is a]so the othef side to the argument. -
Klima (1972) claimed that orthography rgflects'phoﬁology

and, therefore, phonetic confusion results from knowledde of

“the sound system, not from orthographic interference.

Presumably Chomsky and ﬂalle would also claim_this. These
two viewpoints -- orthography as a- reflection of phonology
versug orthography as a distorting influence on phonologicaf
intuitions -- brovide the basis of fhe present concern with '
or thography and bhonology..The two tend to get confused and

it is thus often difficﬁit to know either the extent or the

G

" direction of the influence of orthography, especially in

linguistic experimentation. There has been a certéin amount



of work done concerning phoneme/grapheme correspondences,
but most of that was motivated by the des'ire to optimize
reading and speiling instruction, rather than to resolve any

of the linguistic questions outlined above.

B. Research into Sound Spel1ing Correspondences

wijk (1966) provided a pronunciation guide for English
‘which consisted of a set of rules for reading the spelling
aloud. He noted that although the ' confused and irregular’
spelling of English was thought to offer a poor guide“fo its
pronunciation, it was still possible to Formulete such
rules, since tne spellings were systematic for some 90-95%
of the total vocabulary. WijK claimed that the.main reason
English spelling seems so irregular is that 16% of the 1000
commonest words are spelf irregularly. It is interesting to
speculate as to the reason for this. Perhaps the less common
words are_more prone-to spelling pronunciations and hence
appear more regq]ar, whereas the more common words are more.
resistant to spelling pronunciations and appear irregular.

An ambitioUs ana]ysi§ of phoneme;grapheme
ogrrespondences (Hanna, H;nna, Hodges, and Rudorf 1966)
found that 80% of 12, 546 phonemes in the 3000 most
frequently used American- English words are spelt
consistently. The study was.designed to analyse
stat1st1ca11y the degree and characteristics of
correspondence between spoken 1anguage (using the phoneme as
the unit of sound) and written language (using the grapheme
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~as the unit of encoding). The stated\purpose of the study
was to help improve school speliing pAograms. Questions of
interest were: the degree to which Amer ican-English
orthography approximates the alphabetic principle; thé
relationships between phonological structure 6f spoken
language and its representation in orthoérabhy; the degree
to whichvcertgin factors of the phonological structure
underlying the orthography are possible aids to making
correct phoneme-grapheme matchgs; and phonologicéﬁ factors
affecting fhe orthography. Words were classified and grouped
according to how much of a phoneme-grapheme match their
spellings represented. From this iﬂ'ormation, presumably,
educators could more adequately gear their spelling and
reading programs to tie in with c¢hildren’s existing
knowledge of the language. _

This'orientatidﬁ is also what Hall (1961) preferred. He
~proposed that we must first know the sounds of English and
then determine how and to what extent they are represented
by the spelling. For example, there is a well-Known
correlation between the use of a single vowel letter, one
intervening consonant, and another vowel lettér (usually
‘silent’ e) to indicate the ’'long’ (diphthongal) quality of
the first vowel (e.g., hate). Similarly, a single consonant
letter at the end of a word or two consonants in the middle
indicate 'shortness’ of the Qowel (e.g., hat vs. hatter).
Hall noted that there is a marked lack of economy in

graphemic representations for English phonemes. There are
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both regular and irregular graphemic represenfations of
phonemes and one phoneme often has numeroué graphemic
representations.?

Haas (1970) was concerned with the relation of |
or thography and phonology in terms df translatabi]ity. He .
ciaimed that phonemic Knowledge is demanded of users of
alph&betic script, but such Knowlédge is not enough to
enable one to read and write. He attributed this to two
reasons. First, schoolchildren learning to read and write
their own language may have alregdy mastered the
phonological system of their language (even this is
questionable -- see 0'Neil, 1972), but this knowledge is
only intuitive (’'practical’). Haas claimed that analytical
knowledge is needed in order to learn sound-grapheme
correspondences. The second reason is that the relation
between phonemes and graphemes is not a simple one-to-one
'correspohdence. This deviation is known as phonographemic
divergehdé. Haas pronsed that the relation by which
'abstract representati .~s’ of orthography are related to the
sound system is through - /pe of transformational rule,
which must be learned. The= -les involved are similar to
Wijk's spelling rules. Haas =1sc noted that there are
differences in the difficulty > le.rning the use of certain
graphemes. For example, he claimed the® the use of th is

more readily acquired than that o gh. What would be of

2 An illustration of this, provided by Dr. M. L. Marckworth,
is the various spellings for the English phoneme /g&/: bet,
fete, heifer, leopard, friend, feather, bury, any, Thames,
said, says, guest, a?sthetic, Oedipus.
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~interest to linguistics would be how- such differential
difficulties relate to the language’ s sound system, i.e.,
whether they are due to the idiosyncrasies of the
orthographic system itself or due to some more basic,
under 1lying Knowledge of the sounds that those graphemes

represent. For example, the orthographic th almost always
represents either /8/ or /%/ except across syllable
boundaries (e.g., catheuse), whereas gh does not have a

consisfent phonetic form (e.g., ghost, fight, tough).

C. Orthography in Linguistics Today

CIf writing is merely a 'reflection’ of language (and an
imperfect one, at that), why should a field claiming to
study fenguage itself be concerned with the conventional
system used to represent it? One important reason is the
attitude of native speakers Since the study of language (a’
human behavior) must necessar11y concern itself with the
attitudes of the speakers engaging in that behavior, it is
important to know how thoge attitudes Might affect the
language. b

Another important reason is that English written texts

are still English, a part of the language. Householder
(1971) pointed out that it is "weird” (his term) to assign
all that is read aloud to the province of linguistics, but
not thjngs that are merely written down. Not only is this
strange, it is probably a ma jor shortcoming of ‘North

American linguistics. A field that claims to study language
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should presumably include all manifestations of language in
its domain of investigation. If a written text differs from
speech, that should be of .interest; it should not be used to
trivialize the importance of orthographic language data.
Chomsky and Halle have argued that the orthography of
English is a near-optimal system for the under lying
phonological representations in the lexicon. Interestingly,
a fairly strong case can be made to support underlying forms
based solely on orthography without regard‘¥or phonéfogy.
Householder, in a clever satire of typical transformational
argumentation, made just such a case. He claimed that it
would be easier (i.e., more efficient) to specify the
lexicon as the‘orthogréphfc representations and have a few
spelling rules to relate the underlyihg forms to phonetic
representatibns. rather than haye the phonological component
specified and require numerous rules to derive the written
form. He pointed out that there are a greater number of
ambiguous ly pronounced words than ambiguously spglt.
Therefore, it would be more efficient and ‘closer to
meaning’ to specify the orthographic form in the lexicon.
Householder's strongest point was that there is obviously a
greater chance of simplicity and exceptionlessness for rules
mapping the 109 graphemes to the 30 phsggaés of English than
the converse.3? He therefore concluded, both on the basis of

native speaker intuitions as to the primacy of the written

et dh i od

3 In addition to the 26 letters of the English alphabet,
Householder included orthographic vowel diphthongs (e.g.,

.ee, 00) and consonant clusters (th, ng) in his count of 108

graphemes.
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form (discussed above) and from the point of view of economy
and plaqsibility of mapping rules, that writing is logically
prior to the spoken form and thus should be represented in

-

the underlyingvform.

Entertaining as it may be, such argumentation lends
little to the question of the 1nfluénce of orthography ont
the perceptions of speakers, on language and language
change, or on psycholinguistic experimentation. The work
done by people interested in teaching reading and spellingw
provide for speliing rules, but féll us‘]ittle of the
infiuence of orthography on language. Only if ;ye believes
Chomsky and Halle’s statement (a d1ff1cult thing to do,
cons1der1ng all the criticism) can one dismiss the
possibility that orthography is influencing the langdage.
since, according to them, orthography is merely a window to
the constant Uﬁderlying forms. The criﬁicisms to.QhomsKy and
Halle do not really offer alternatiVes, e{ther. The
questions of how, whether, or to what degree orthography
.inf]uences language and perceptions of native speakers
remain. ‘ |

The question of orthographic influence is of primary
concern to‘investigators of the sound systems of languages.
If native speakers’ intuitions are of interest (i.e., their
language Knowledge), then it is important, in drawing |
: conélusions about the spoken language, to know the extent to
which the written language might influence those intuitions.

In an experimental situation, subjects tend to try to be
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‘good’ subjects and do the ‘correct’ thing. If their
knowledge of the language has included the belief that the
written form is the ’correct; one, then much of what is
being tapped might be knowledge of prescriptive grammar and
spelling. Since literacy in the Western World, gspecially of
English, is approaching 100%, it is foolhardy to ignore the
possibility of this influence. It would be more productive
to determine the extent of this influence and try fo‘control

for its 1nterferencerjn phonological experimentation.

b. Experimental Evidence

A series of related phonological -experiments, beginning
with Nelson and Nelson (1970), examined the possible
confounding influence of orthography on similarity of sound
judgments. Nelson and Nelson had subjects rate the
similarity of sound of pairs of words on a 7-point scale.
The word pairs were presented visually. Words were chosen
either to match position of shared letters, or, more
interesting for the present purpose, to control for the
Idegree of ' formal’ (orthographic) and ’acoustic’ (sound)
similarity. The latter group of words represented four
degrees of similarity: high acoustic-high formal; high
acoustic-low'formal; low'aéoustic-hiqh'fbrmal; and low
acoustic-low formal. éllbgugh«tﬁé/ggﬁple size for the test
of orthographié/iﬁ?i;ence was small (only 24 pairs of words
in all, with 12 in the low.ﬁcoust{c-1ow formal category),

the resuits were interesting. Nelson and Nelsor found

——

L
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significant effects of acoustic and formal similarity, as
well as 5 significant interaction of the two variables, They
suggested that letter-counting influenced the ratings of
similarity of sound, but that the direction of the o
interaction supported the claim that the ratings were more
affected by acoustic than or‘thographic characteristics. The
differences in ratings for pairs differing in formal J
similarity was less when‘hcoustic.simiﬂarity was high than

when it was low. ", S
The effect of orthography (degree of formal sigilarity)
noted by Nelson and Nelson was confirmed in a study done by

Vitz and Winkler (1973). Vitz a Winkler argued that the

visual presentati/ employed in the Nelson and Nelson sl'
increased the likelihood that spelling would influence'the
similarity‘oﬁ-sound ratings. something Nelson and Nels Jid
discuss with respect to the acoustic-formal similarity \

groups.(Vitz‘and Winkler carried out an auralireplicate of\
that part of the Nelson and-Nelson study concerned with the\
;acoustic-formal similarity gnoups There were some \
procedural discrepencies from the Nelson and Nelson (1970) i
published account, but these are unimpo nt to the results |
to be discussed. - \E;a |

K~Vitz and Winkler devised a predictor of- sound

|
I
i

similarity for pairs of words -- the PPD or prédicted
phonemic distance They ran four similarity'of sound
experiments, having subjects rate words compared to a
standard word. Correlations‘of -.84, -.81, -.92. and - 95

-
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for the four experiments (1-4), respectively, were found for

similarity judgments compared to predicted phonemic

distance. Vitz and Winkler coded the word pairs differing in

acoustic and formal similarity frgm the Nelson and Nelson
study as to predicted phonemic disiance, and ran a
correlation on the simitarity judgments that Nelson and
Nelson obtained. This correlation was found to be -‘70 Tow
with respect to the correlations Vitz and winkler_found in
their experiments 1-4. They attributed this to the effect of
the words’ spei]ings.'and reran the study using oral, rather

than written, presentation. The newecorrelation was -.77.

" Although Vitz and Winkler claimed that this was low, it is

nof much lower than the -.81 found for their e’xperimen"t'2.'
the only experiment using words with phonemic consonant
clusters. ' '

The primary concern of .Vitz and Winkler was tq predict
and explain similarity of sound judgments based on &heir_'
model of phonemic distance Of interest in the present -
discusSion, however, is the failure of their model in cases
where orthography might be considered an 1mportant variable
Vitz and winkler devised a new index for prediction, the
phonemic cluster index, and correiations for both experiment
2 and the Nelson and Nelscn replicate improved (-.90 and
- .86, respectively) using this index. However, the possibie
influence of speliing was never really dealt with. It
/remained for Derwing (1976) to devise a 'grapheme’ or
orthographic index based on the same procedure Vitz and—

3

PPN
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Winkler used to calculatewpredicted phonemic'distance
scores. . . |
Derwihg found that both the predicted phonemic distance
and'phonemic"cluster index from Vitz and Winkler's study
correlated highly with retings on his phonetic similarity
task, with correlat1ons of .88 and .89, respectively.
However, a similarly high correlation (.82) was obtained for

the grapheme index with similarity judgments. Tak1ng partial

*  correlations, Derwing found that the correlations of

similarity judgments uith phonemic distance and phonemic
pluster index were still high when orthographic similarity
was factored out (.63 and .68, respectively). When the |
phonemie‘similarity was controlled for, however, the‘

‘ correlatton between grapheme index and judged similarity was
onty .34. Thus, although the phonetic. similarity judgments
seemed somewhat confounded.bg the'prthdgraphic simf{larity,
the phonetic dimension wes more imdortant Derw1ng suggested
“that his task should be repeated using oral, rather than
'written, presentation to control for or thographic |
ihterference, Derwing and Nearey (198Q) reported that
“Ianother‘grdUp of subjects repeated the task with auditory
presentatioh. The corFET}tidn petween means of each item for
the auditdry and visual groups was an impressively high .97.
Avcdrrelation this high suggests”that,bothfgrOUps of
-subjects were performtng similarly, But does not dismiss the
'poss1b111ty of orthographIc 1nterference in both cases.

~ Nearey (1&79) did a sma]l p1lot study using an
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interesting type of control for possible orthographic
interference. When the initial [s] of [sp] clusters is gated
out synthetically, the perceptuat classificatiohs of the
remaining initial unaspirated [p] are generally /b/ rather
than /p/. Nearey was interested in.how similarity judgments
might relate to this resutt. He ran an aurel similarity of
sound task, including some paibs of words in which the |
spelling 'matched’ or supported the phonemic analysis and
others in which the phoneme of interest was not spelt
consistently. Sets of word bairs like pill-spill and
comégr1son pairs like bill-spill, in which the phonemic
analysis of the s + stop cluster matched the spelling, were
examples of spelling- subborted pairs. Pairs like cot- sgua
and got-squat, in wh1ch the first stop was not represented
the same way orthographically in both members of the pairs,
sere examples of non-supperted pairs. Of interest was
whether the [p] of initial [sp] clusters was perceived as
such because of the spelling of the werds, or whether
speakers.really know that it'is a /p/, and not a /b/. Nearey
found that overall the [ﬁ“]-[spi coﬁparison means were
significantly higher than those for the [bl-[sp]
coﬁparisons. ' g

A larber replicate by Derwing and Nearey (1980)
confirmed the eahlier results. Orthography seemed to be
1nf1uenc1ng the Judgments 1n that more pa1rs match1ng in .
spelling had significantly different p/sp Vvs. b/sp

compar ison means. The suggest1on in both cases was that the
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experiments shgﬁ1d.be repeated with preliterate or
nonliterate subjects to confirm the role that orthography is
suspected of, playing -- that of influencing phonological
judgments. o

.\ study'by Fink (1974) did use subjects close to
preliterate. hisyllabic nonsense words containing s + stop
clusters (both voiced and voiceless\stops) were presented to
grade 2 (almost preliterate) and grade 3 children, and to

adults, in the form.of a spelling test. The adults’

spellings showed preference for the voiceless member of the

pairs of stoﬁs when it occurred after /s/, regardless of
place of articulation or presence or absence of voicing. The
grade 2 children did not demonstrate the preference and the
gradé 3 childrén’s responses lay between the'gréde 2
responses and the adults’. Fink claimed that this dif;;rence
was due to Knowledge of orthography. Adults did not perceive‘
a difference between [bl aﬁd [p] (or [d] and [t] or [g] and

[k]) after [s] since, for them, a voicing contrast is not

possible in that environment. Fink suggested that changes in

. \ Ll :
phonemic categorizations occur as the rules of English

spelling are internalized. However, s + voiced stop clusters

do occur in English (e;g., disbar, misquide, misdirect).
Fink claimed that such clusters only occur for
multimorphemic words in English, and the‘nonsense stimuli
that he used were only bisyllabic, not bimdrpheﬁic. For

these stimuli then, Fink’'s conclusions seem warranted.

@ -
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E. The Present Study

The possible confounding influence of orthography has

been mentioned in numerous phonological studies and has even

been-discussed seriously in some, but, as yet, none have
concerned themselves with settling the issue. As Derwing and
Nearey have both suggested, replications of phonological

- experiments using pre- or non-literate subjects wouid
certainly be an adequate control for orthographic
interference. Unfortunately, such adult subjects are
difficult to find (especially native English speakers) and
using children confounds the question even more.

Derwing and Nearey’s correlation of .97 between oral
and written presentation groups on the'Similarity of sound
task suggests that presentation mode alone is not a
- sufficient control for orthographic interference. It may be,
however, that a more subtle task is Eequired to determine
the extent of orthographic interference}in phonological
judgments. If true, this would also suggest that the extent
- of orthographic interference on phonologica? Jjudgments is a
function of‘task demands. It may be that there is no
‘"problem’ of orthographic interference with sbme tasks,
‘whereas others are heavily influenced by knowledge of
orthography.

Two tasks were designed to test this hypothesis and to
determine the extent of orthographic. interference on each
‘task. The first (Experiment—14 was a rhyme task. In order to

supply rhyming words for given test items, subjects must

4

)
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access their phonological knowledge. The rhymes that are
given should provide. some information about influences on

- that knowledge. The second task was a stnaigﬁiforward count
of the number of ’speeéh sounds’ (asﬁp‘substitute for the
technical term 'phonemes’) in given'words. For both tasks,

- presentation mode was included as a variable. In each case,
the words were heard, to ensure that the intended word was
perceived by all listeners. For half of the listeners, the
words were presented visually; as well. Thus, the effect of
both type of task and presentation mode in phonological
judgments was tested. Specific details and predictions for
the two experiments are discussed in the relévant sections

below,



I1. Experimental Work

A. Experiment 1

Generation of rhyme requires the knowledge that words
are made up of parits. That Knowledge enables one to 'change
the first part of the word and leave the last part sounding
the same’. In this sense, then, a task requiring one to
provide rhymes for given words is in some way accessing
phonological Knowledge. |

A rhyme task seems well-motivated when one examines
phonological studies requiring similarity of sound judghents
or similar types of ratings. Rhyme has,beeh found to be an-
important parametef in similarity judgments. Nelson and -
Nelson (1970) found that words with the last two phonemes
(out of three) in common were ratéd as more similar than
those with the first two, the first, or the last phoneme in ’
common. They termed this the 'rhyme effect’ . In the Vitz . and
Winkler (1973) study,?post-experimental interviews were held
concerning what subjects felt was influencing their‘
similarity'of sound judgments. Twenty-five per cent of those
reports related to rhyme. Derwfng_ahd Nearey (1980) also
discussed the rhyme effect with respect tb-similarity of
sound ratings. They noted that differences between
cbnsonants in finaliposition‘were judged to be more
important than differences between initials.

For the purposes of the central question, the role of

or thography in phonological judgments, rhyme in the English

-~
e
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language is ideel.,The English orthography has been
much-maligned because of its many ways of spelling the same
“sound, but in this study that aspect proves very useful. One
example of this is the alternate spellings of the phonemic
sequence /ayt/ (1ight vs Klte) Spelling‘alternations such

as these are common in the Engl1sh language (bear/bare

fa1r/fare ear /jeer)

In this experiment, subjects were presented with words.
demonstrating spelling alternations for rhymes and asked to
provide a rhyming word for each word given. Responses wereN
written, to avoid any confusion due to homophony. Thus, the
written form of the words the expertmenter scored were the
precise forms intended by the subjects. Ih one condition,
the subjects only heard'the words and did not see them. For
the other group of subjects, the words Were presented both
vora]ly and visually. If Knowledge of orthography is an
iﬂportant factor in such.experiments. one would’expectt
responses to be non-random, with rhymes~spe1t the same as
“the giyen words in significehtly more cases than differently
spelt rhymes. If, alternatively, orthographio effects vary
as a function.of presentation mode, one would expect there
to be a difference between the oral and written groups-. The
third poss1b111ty would be that orthography does not play
any role at all in such a task and responses of. both groups
would be random with respect to spelling of the rhyme. In |

such a case, any small trends found m1ght be due only to

v

[

word frequency.
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-1t may be that spelling ability is a function of
orthographic knowledge. If so, there should be some relatiéh‘
‘between spelling ability and the influence of orthography in
a task that demands written responses. It is difficult to
predicg how this would be reflected in a rhyme task
involving alternate spellings._Good spellers may be more
aware of different spellings for one sound and be either
more or less likely to lgt the spelling of the given word
influence their choice of a rhyme than poor spelle’s.
Certainly if orthographic knowledge and sperling ability are
related, there should be some systematic difference in '
per formance on the task with respect to choice of spellings
for rhymes between good and poor spellers. To determine the
relation of spelling ability to performancé on the task,

'SUbjects were asked to give a self-rating.of their spelling

~ ability. »
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Method

Subjects. Forty high school students from a school .in
the Edmonton Public School System participated in this
study.4 A1l were native speakers of English and their ages

ranged from 16 to 18.

Materials. Twenty English rhymes with alternate
spellings (e.g., bear/bare) were chosen from a larger list.
These will be called 'spelrimes’. The spelrimes were chosen
on the basis of the number'of rhyming members. Rhyme groups
with limited numbers were thereby excfuded. From each
- spelrime, six test words were chosen, three for each
spelling. These were all common words with no other familiar’
homophonega

.Thesé‘120 words were set up in two blocks of 60 words
each (block A and block B; see Appendix A). Both blocks had
three samples of each spelrime. The words were randomly

ordered except for the cohstraint that there were at least

~ two Qﬁids between members of the same spelrime.

Procedure. Twenty of the students received answer
shéets that were blank (no words, just blank lines) and
twenty received answer sheets with the test words written
down. These were, respectTvely, the.oral and written

presentation groups. Within each group, half were presented

-t tm o e e e - -

- 4 Thanks to Mr. P. Gatto and to the teachers and students at
Eastglen Composite High School. _ ‘
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with one order (block A, then block B) and the other half
the reverse ofder. The list of words was read alﬁud to both
oral and written groups, énd the written group was
instructed to go at the pace set by the experimenter. The
exact instructions were as follows:

Two lists of 60 words each will be read to you. For

each word, please proQide a rhyming word in the

space provided. Do not give words that have already

been used. There ié no 'right’ or ‘wrong’ answer in

this task. Your perception of English is what is of

interest.
The students were also asked to indicate, on a five-point
scalé (excellent, very good, good, fair, poor ), ;
self-rating of their spelling abi]ity: There was no time
pressure; students were given as much time as they required
and ‘any missed words Qere repeated at the end of each block.
The experiment took about 30 minutes.

The answer sheets were scored by hand, a simple
§ame/diffefent score reflecting whetﬁer the rhyme 6f the
word providgd by the student was spelt the same or

differently from the test word.
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Results

A two-way analysis of variance on the. 'same’ scores for
each subject showed that only tHe effect of presentgtigg_
type was significant (F=38.1, p<.001 -- see T;ble 1):QThe
mean ' same’ score across subjects with oral-présentati&h was
64.9 (standard deviation of 7.19), and for written
presentation, X=79.9 (st. dev. of 7.74).

A t-test was run to determine whether the mean ’‘same’
score for the oral group was siQnificantly above chance’ |
(X=60). The test was significant (t=3.05, d.f.=19, p<.01).
Suspicion that a comparison of the mean ‘same’ score by the
éxpected number due to chance lost information by collapsing
the subject data)led to the running of a chi-square test of
the observed 'same’ scores for each éubject against the
expected score due to chance. The chi-square was not
significant (¥'=24.37, d.f.=19). In the event of such a
conflict, precedent dictgtgs,using’the more'cbnservative
statistic, in this case the non-significant chi-squafe.

| Althbugh there were uneqdal numbers -of males and
females (12 and 28, respectivelyf. there was no significant’
difference between the sexes in ‘nge’ scores. The mean
‘same’ score for males was 71 and the mean for fema)esvwas
73 (t=0.53, d.f.=38). There did not seem to be any relation
of spelling ability to performance on this task, either.
There_ﬂas”a;near-zero'correlation between self-rated o
spelling ability and ’'same’ scores (rz=.02). This rggultTwas
somewhat unexpected and will be discussed \in the next
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Analysis.of Variance Source Table

Source Qi
Presentation

Type 1

T4

Order 1
PT x O 1l
Exrror 36
Total - 39

Table 1 ' v
ss Ms F R
2250.0 2250.0 39.1 .001
28.9 28.9 0.5 &
16.9 16.9 0.3
2073.8 57.6

4369.6



30
section.

Individual analyses (chi-squares) were run for all of
the spelrimes to determine whether one spelling might be
’preférred’ and whether. any preferenée might be a function
of presentation“type. The chirsquares for the test of
independence of spelling and presenfation, and for the
effect of spelling are shown in Table 2. .0Only one of the
spelrimes (ge/ow) had a significant 1nteract{on. The -ow
spelling was the preferred one overall, due mainly fo the
difference in the oral presentation means. There was almost
no differencé between the spellings for the written
presentation. There was a 'preferred’ spelling for both
presentation typés in eleven of the‘remaining 19 spelrimes.
The preferred forms are underlined in Table 2. | ‘

Under the assumption that ‘preferred’ spellings might
simply reflect frequency of occurrence in the lanquage.
various measures of frequency of the Spelrime forms were
compared to the direction bf'thespreference4 The first
measure, token fnequency. was_célculatéd Ey combinin@ith; ,
frequencies of, all 'the"spe-lrim‘mavbers of each spelling
altérnation,exuept;th65g~words/used‘in the test. The
frequencies used were from the count provided by Carroll,
Davies, and Richman (1971) The second freduency'meusure,
‘type frequency, was the number of words: contributing to the
token’ frequency measure in each case. The types were
obtained using Dolby and Resnikoff’s (1967) reverse word .
list. Words (types) with spellings and rhymes matching the

S

A



A

Chi-squares on Spelrimes

1. ail
ale

2. air
are
3. ait
ate

4, aft
affed

5. ite
ight

6. ie
ps

7. ied
ide

8.‘iar
ire

vS. eexr
ear -

10. een
ean

2
X sp

12.13 #**

10.78 **x

39.86 ***

12.57 *%

31.11 *#x

10.47 *=

.47

1.22

8.26 **

1.64

Underlined forms are

* .02

.01’ £ g 2

sp - spelling - °© Pt

-

.31,

Table 2
2 2 .2
i sp x Pt x.sp X sp x Pt
1.54 11. eek 9.07 ** .27
eak
. “ “ \
.31 12. ees 0 .03~
v o " ese : .
.29. A 13. ot .16 .05
' ought e
2.75  14. off .82 .06
- ough .
1.7 .  15.0e == = 5,73 *
to ow
ow | . )
.83 16. ue - 3.62 3.
) ew R
01 1 17. oat 17.57 **x* .29,
ote i
— £
1.79 18. oot 1.36 .+ .16
' ute : ’ ‘T
.03 - 7 19. o0l . 6.23 * .88
R o ule
.003 : 20. our  14.83 ***  3.35
. ower

the preferred forms.

.001 A )
- Presentation type

sp x Pt - independence
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forms in the spelrime were noted and then their frequenc1es
were obtained from Carroll et al. The reason for including
type frequency in addition to token frequency was to counter
~ the possibility_that the token frequency was inflated as a
result of one or two particularty common items. The third
measure, prototype frequency. was the number of words of
'each spe111ng alternation that were of the six most frequent
types in the spelrime. The rationale for the prototype
frequency was that since six rhymes were requ1red for each
vspelrime; the'most frqquent rhymes would more likely be '
chosen and of themsix most frequent; a‘majority might be of
one spelling. -

The values for each of the frequenc1es for each
spelrime .are shown in Table 3. Theucombined oral and written
eame score for each spe]l1ng is ald ngaiven Th1s score is
out of a possible 240 -- six rhyme answers for each spelr1me

mu1t1p11ed by 40 subJectsT For each spelr1me, the
'preferred' form is listed first. If frequency (of some
" measure) is related to the preferépCe,,then the larger value
for frequency should be first,for all spelrimes. The o -
frequencylmeasuresdthat do not match the direction of- the
'preferred forms (as measured by the eize‘of_fsame' scoree)'v
are starred S o | |

h As can be readily noted irom examinat1on of Table 3
7none of the frequency measures predict at a level much

9better than chance ' Five of twelve spelrimes do not: match

for token frequency, a- different (but overlapp1ng) flve do ,
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Frequency Analysis of 'Preferred’ Spellings

Table 3

Token f

33

Spelrime 'same’ Type f Prototype frequency
score ,
1. ail _ . 106 1535 15 tail 624 sail 314 mail 213
ale 61 948 13 whale 281 pale 167 sale 161
2. are 82 . 2893 16 square 1002 care 886 share 354
air . 45 5686 5 air 3673 hair 867 pair 724
3. ate 92 4065 14 state 1474 late 691 ate 440
ait 24 63 3 rate 359 plate 356 gate 292
‘4. aft 99, 239 5 raft 105 shaft 69 draft 57
: , - graft 5 waft 3
affed - 55 4 1 graphed 4
5. ight 103 S 14013 - 13 rfght 4855 might 2824 llght 2415
~ o night 2307
ite‘% 37 . 13376 12 write 9849 white 2410
6.y 76 29501 20 by 20191 why 4158 try 1958
ie 41 851 *’ 4 buy 872 fly 787 .eye 707
7. eak , 1197 ;9 speak '661 weak 245 peak 114
- . eek - 1298 9 week 863 creek 177 seek 10
- .
8. ear 7698 12 year 2338 hear 2159 near 1985
. , * dear 492
eer . 46 4912 13 here 4192 deer 332
9. oat 110 « 879 . 7  coat 393 throat 207 goat 139
ote - 56 - 1798 7 wrote 877 note 717 vote 198
10. ool 82 3524 5  school 2745 cool 506 pool 214
' v * - stool 58
ule 53 372 © 7 °  fuel 262 mule 76 . .
11. ower 98 . 1634 . 4 power 1082 flower 308 tower 200
our:: .51 6945 3 our 5807 hour 914 flour 224
12. 9& ' : 93 « 1998 « 11 know 5677 grow 1423 flow 354
. oe . .59 21¥2§, 11 so 11548 no 8643 Joe 684

S 5*

,é*
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not match for type frequency, and six of the twelve do not
match for prototype;frequency. Some other parameter must be

‘responsible for the evidence of preferred spellings.

Discussion

It Seems clear from the results of this experiment that
visual presentation of stimuli enhances any influence of
orthography. Not ohly were the means of ‘same’ judgments for
written presentation significantly higher than those for
oral bresentation, the means for the latter were not
significantly different from chance. This would suggest tha£
the basis for cho1ce of a rhyme with the oral presentat1on
was solely the sound of the test word. Either the students
did\not visualize the spellings, or, if they did, their
knowledge of the spe]lingndid not significantiy influence
the choice of a rhyme word. The students in the written
presentation group, on thé“other hand, must have béen
somewhat'influenced by thé‘spe11ing-of the test word in
their choice of a rhyme. Post-experimental interviews .
~supported this concldsion. When told that fhe‘purpose of thé
experiment was to determine whether given rhymes mafchgd the
spelling of the test words, a humber of students in the
writfen group claimed that they had noticed many of their
rhymes matéhed §pellings, whereas none of the oral group
seemed to have ‘made any connection between the task and the

spelling of the words. <
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' Under the most conservative interpretation, the resulté
indicate that presentation mode is an important variable in
this type of elicitation task. A ﬁore liberal interpretation
: would suggest that there is no orthographic interference in
this task when the stimuli are presented orally only. Such a
conclusion, if warranted, would be very pleasing to many
phonological fnvestigators. It would mean one less thing to
control for when doing phonological experimentation.
However, the results of the various experiments djscussed in
preceding séctions suggest thaf the inflqence of orthography
is not restricted to written'presentat1on, and they might
mean that there is no orthogﬁaphic interference in either
presentation mode: Vitz and Winkler (1973) repeated a visual
pregentation s tudy using-auré] presentation with equivalent
results in the two studies; Derwing and Nearey (1980)
reported a correlation of .97 between oral and written
:présentation groups on ratings in a similarity bf sound
"~ task. Under either interpretation, these results, taken
together with the present study, indicate that or thographic
interference varies with the type of task. The results of
| the present‘study confirm that orthography is not an
important influence with oral presentation of a rhyme task,
but is significant with written presentation. The motivation
for the second study, to be discussed further on, is this
apparent importance of type of task.

It is interesting (and reassuring) that no significant

difference was found betWeqp males and females in
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per formance and no correlation was fbund between self-rated
spelling ability'and ‘ same’ scores. Both results support the
contention that the rhyme task is a legitimate |
psycholinguistic technique, tapping general language
Knowledge. If it weﬁe not, it would be expected fhat sex'
and/or spglling ability would be correlated with the effect
of presentation type. It has been found that sex is a
significant factor, for examplé, in certain psychological
investigations of reading ability and concept formation
(e.g., Maccoby & Jacklin, 1974). The interest in spelling
ability, on the other_hand. J%s motivated by the possibility
thafisbelling ability might be related to a sensitivity to
the relationship between English sound_and spell%ngt and
this might be reflectéd in a task accessing\lénguage
knowledge. From fhe negligible correlation 6f.spelling
ability to ’éame’ score, it could therefore\be argued that
spelling abilityhﬁas little to-do with lahgﬁage knowledge,
but rather is a reflection of memory, or'séme sensitivity to
the English orthographic system itself. | | |
Although there is soﬁe evidence (in the results of the
chi-squares on each of the spelrimes) that there are
_'preferred’ spellings for cgrtain rhymes;'it is not clear
what that prefe%ence is based upon. Frequency wohld be the
most obvious explanation, yet none of the token, type, nor
prototype frequency are re]iable brgdictoré of the preferred |
~spelling of a rhyme. Another possible expianation relates to

spelling rules. It may be that certain rules are
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influential. One example of such a rule is the "vowel+single
conspnant+final~sllent ‘e’ combination triggers the ' long’
quality of the first vowel” that was discussed in the
introductlon. However, the results do not sdpport any
influenee of such rules. The six spelrimes for which thie
rule has releVadce are clearly split in preference: in three
of the cases, the silent ‘e’ forms are preferred, and in the
‘other three cases, the alternate fprms are preferred. There
is no apparent systematieity to the preferred forms on the
basis of spelling rules.

| In fact, it is d1ff1cult to discern a trend of any sort
in the ’preferred’ spellings. An~alternat1ve'explanat1on for
the presence of preferred spellinps might be found within
the realm of theoretical phohology and ‘underlying forms’.
It may be that the l‘preferred’ forms are more closely |
related orthographically to the phonological underlying

forms in the lexicon (if there are such ‘things). A

postulated underly1ng form for the Engl1sh word right should\

vbe relevant ;"E as an example. ChomsKy and Halle (1968)
Justlfled the.underlying form of right as /rixt/ on the
basis of the pronunc1at1on of the related word 1ght eous (p.
233). The results of the preferred spelling of the /ayt/
‘spelrime indeed show that the - ight spell1ng is preferred
However, all three frequency measures also match the
direction of preference in th1s case. 1t would be necessary
to do detailed phonological analyses of eaeh spelrime and

then test'those against performance on some task to

-
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determine the relationship of preferred spellings to
underlying representations Besides the potential problem of
the choice of theory on which to base one’s postulations of
under lying forms, the fact that no r eferred spellings were
noted for eight of thectwenty»spelrimes suggests tnat any
relationship of preferred‘spelling to underlying forms. is
tenuous, at best. | o | |
‘ There might be subgroups of preferred spellings. For
the purposes of this task, educated or prescriptive
spellings might have been preferred for example. Students
| asked to participate in a linguistic experiment for the
university wou 1d probably hesitate to give uneducated'“
"spellings like nite and. lite, therefore the -ight spelling -
'.would be the preferred form ~ Another possible explanation is
) that there are some spelling forms that are 'hard to spell'
One example ‘of this might be the -our form for the /a% r/
- spelrime. The more predictable and easier spelling for
~ that rhyme is probably the —ower one, 'since syllabic /r/'
are SO commonly represented orthographically in English as
l“-er Some suppont for this explanation might be found in
English spelling errors. : ' S |
Despite the subeffect’ of preferred spellings '

.(whatever its cause), the differenoe 1n performance between
groups with oral versus written-presentation was still )
statistically s19nificant This' suggests that the effect of
':presentation mode is quite strong The next question to. be

. 'explored is whether that effect is true of all tasKs tapping'

. b
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phonological Knowledge. or whether presentation mode
interacts in some way with task demands. This question-was

fhe motivétion:for Experiment 2a.



40

B. EXperfment 2a

The Suspected importance/of the type of task used to
elicit information pertaining to the question of
orthographic infiuence in phonological judgments was
discussed in a previous section of this paper. The rhyme
task of the preceding'experiment is one type of task. The
purpoéerof this second experiment js to examine the rolé of
orthogréphy on phonological judgmenté in a different task.

The emphasis in phonologiéal and phonetic : o
experimentation has generale been on tasks involving
comparison judgments of similarity of sound, discriminations
‘befween tokens, and classifications of tokenS‘into phonemic
categories (e.g., Liberman et al., 1957). the latfer two
tasks restrict the scopé to the level of single phonemes.
The comparison judgments allow the use of whole words and
syllables, but.are'an indirect tapping of phonological .
knowTédge, and phonemicizatgons can.ohly be guessed at.
Naive subjects have been préferred for such experiments to
prevent uhdue influence frdm knowledge of a particular
tbeory'or desired results. Thus, it has been yirtually
impossﬁb]e fg-diredtly elicit phonemicizations, since some
fémiliarity with phohetic transcription and'phonemic theory
would}be required»for such a task. Somg inVestigators have
resortéd to‘traininQ tﬁeir»subjeéts, i.e.} a number of
training sessiohs on.'broad phonetic’ transcriptibnwbgfore,

the actual experiment. Of course, the question then arises

as to whether'the-subjeﬁts can be considered naive, since
4 . B
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the experimenter has imposed both His phonetic
transcriptions and his-segmentation biases on them.

The problem, therefofe, becomes one of devising a task
"that can access the phonological knowledge of naive subjects
in a more direct way than comparisons and glassifications.
One straightforward suggestion that seémed worth trying was
to ask subJects simply to write down the number of ' speech
sounds’ in token words.5 Ng,def1n1t1on of the phrase ' speech
sounds’ was provided in.thé initial phase of experiment, nor
were examples. It was therefore entirely up to the subject
to interpret and follow the fpstructions. The motivation for
this wés.to prevent biasing of responses in the direction of
any a priori notion of bhonetic segmentation.

_ In order to éllow for meaningful comparisons between
the present experiment and Experiment 1,  the procedural
details were Kept'as similar as possible in the tﬁo studfes.
The same words in the same ordér were used here as in |
Experiment 1. In'addition presentation mode was. kept as a
variable, both foF’cons1stency and for the reason discussed
below. For one group the words were presented orally ard
visually, and for fhe other gboup, 6nly ocally;

‘ Becauée the f;structioﬁs were quite vague, i. w
expected that responses should,iﬁdicatg how the instruciions
were interpreted, i.e., what ' speech sounds’ meant to
‘different people. Presumably;_if the interpretation was made

"

in terms of the number of syllables in a word, then the

--——-—----—----—--

5 ThanKs to Dr. B. L. Derw1ng for the suggest1on
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numbers given shouid'be quite low, only ones and twos, in
fact, for the words used, since only monosyllabic and
disyllabic stimuli were presented. If, however, the basis of
decision was phonemic, or something approximating the
phoﬁemic notion of the segment, then the numbers should be
in the mid-range (2-5‘..A third possibility might bé that -
the criterion was lefter-counting; in which case the numbers
would range slightly higher than for a phonemic count (2-7)
and‘responses would be correlated to a grapheme, rather than
a phoneme, index. The poséibility of letter-cdunting as a
criterion‘of decision is the second reason for including
presentation mode as a variable. On analogy to the |
predictions in‘Experimént letter-counting should be more
prevalent in the writter - ese ‘ation group than the oral
group. If the influence of orthography is important in this
type of task, then there should be differences oflsomé Kind
between the oral and written groups, just as in the'first
study. ’ _ | |

Again, for reasons of consistency, subjects were éskedr
to give an indicatioqrof their spelling abiiityjrAlfhough
therergid'notapbeaf to be any relation of spelling ability
to taék performance in the preéeding experiment, it might
have been related to the present study, assuming that a more
direct‘accessing of phonological knowledge was involved.
(Thus, poor spellers may be more prone to give syllabie
counts and good spelleré more likely to give letter coyhté,

for example.) Whether and. whatever the relation of spélling ;
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ability to this task, the information is potentially useful.

Method

Subjects. Forty students from a high school in the
Edmonton Public School System took part in this study.§ All
were native English speakers, ranging in age from 16 to 18.

Twenty of the students were female and twenty were male.

Materials. The word lists (see Appendix A), the orders
of presentation, and the experimental design were identical

to those of Experiment 1.

Procedure. The procedure was the'same as that of

_Exper iment 1.,except for instruetions and seoring. Twenty
studedts weH¥'read the words withodt seeing them (the oral
group) and twenty of the students both saw and heard the
words (the written group). Within each group, half heard
order 1 (block A before block B) and half heard order 2
(block B before block~A). Again, as in Experiment 1, the
 written group was asked to maintain pace with the
experimenter as the words were read and not to. get ahead .
_silently. The students were asked to 1nd1cate on their

answer sheets the .number of ’speech sounds’ in each word,
6 Although the same school (Eastgien Compos1te High School)
was used in this study as in the previous experiment, the
group of students was different
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and no explanation of the term was provided. The exact

_instructions were as follows:

Two lists of 60 words each will be read to you. For
each word, please provide the number of ;peech
sounds in the space provided. There is no 'right’ or
‘wrong’ answer in this task. Your perception o;
English is what is of interest.
The students were also asked to indicate, on the same
5-point scale as in Experiment 1, a self-rating of their
spelling ability. The entire experiment took about 30
minutes. \
The‘judged number of speech sounds for each word by
each student was entered directly into a computer f{ﬁe,
Y

coded by word and subject, and subsequent analyses were done

on the file.

Results’

'In contrast to thé previous experiment, there»weré
virtually no significant effects when the data were v
collapsed across subjécfs. The.effect of presentétion type',
was nonsignifiéant. as was that of order. There was no '
significant difference between the performance of males\and_
females 6n the task, and no significant correlation of

spelling ability to performénce on this task. As in the

_previous experiment, there was also no relation of spelling

ability to sex, as indicated by a t-test.
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The most noticeable characteristic of the data, when
collapsed acréss subjects, was noise. The mean speech sounds
score for subjecfs ranged from 1.058 to 3.350 for the forty
subjects (see Table 4). For each subject, however, there was
much less deviation. Subjects with means of around one
generally put ones throughout;_subjectsvwith means between
two and three had some threes and fours, but also numerous
ones ahd‘tqu; means over three represented scores from tbg
E@ six, with no ones. Because of this separation, a
preliminary grouping approximation was done by‘visual
inspection (see Table 5), based on the subjects’ mean
scores. The ‘apparent cohes%veness of the groups led to the
running of a data ana]yticAprocedqfe‘to determine what
grbups were in the data. The Clusthﬁ hierarchy schemé /ﬁ,
(Wishart, 1978) was used. The algorithm calculates distance
scores pairwise between subjects both based on the shape of
the profile and its elevation. in theipresent Case. the
profiie wouid be the speech sound scores given foh each
| word The ‘most al1ke pair. (the lowest distance score).
would then be ’hnked: and from then on in the algomthm'
compared to other sco;es aé a unit. The process continues
uﬁtil there is a Jbig  jump’ in the value of. the coefficient
- signifying a separat1on of clusters. '»

There were just three clear clusters using the -
~ hierarchical technique (see Figure 1), These clusters were
remarkably similar to the prelim1nary grouping (see Table 6

and ccnpar'e to Table 5) The smllest group, group 1, had’

i
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Table 4
Speech Sound Means per Subject
Oral éroup - Jritten Group
Subject # Mean Subject # Mean
Qrder'l
1 1.392 .21 '1.508 ¢
2 3.167 22 3.167
) 3 3.350 ‘23 3.092
4 2.042 24 2.600
5 2.242 _ 25 2.125
6 1.308 26 1.158
7 1.800 27 2.294
. 8 1.233 28 1.725
.9 1.225 .29 3.275
10 2.667 30 2.383
Order 2
1 2.250 31 3.017
12 $2.175 32 2.483
13 - 2.400 33 3.242
14 2.975 - 34 3.100
15 1.642 . 35 2.733
16 1.875 36 1.328
17 3.158 37 - 3.133
18 - 1.825 . 38 2.075
19 2.983 1-39 2.942 -
20 1.058 40 1.092

vals,
:*}if;(
e



Table 5

Preliminary Grouping

-
/

a

Group 1 Group 2 ‘ Group 3

'Sf Mean : - S#  Mean " S#  Mean:
i _ v

1 1.392 | 4 2,02 2 3.167

6 -1.308 | T 5 2.242 3 3.350

7 1.800 o 10 2.667 14 2.975

8 1.233 A 11 2.250 . 17  3.158

9 1.225 12 --2.175 - 19  2.983
15 1.642 | 13 2.400 22 "3.167
16 1.875 - 24 2.600 23 3,092
18 185, 25 2.125 29 3.275
20 1.058 C 27  2.294 . ¢ 31 3.017
21 1.508 - ' 30 2.383 : 33 3.242
26 1.1§e . 32 2.483 | 34, 3.100
28 1.735 35 2.733 37 3.133
36 1,328 o 38 2.075 : 39 2.942

40 1.092
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Table 6
Hierarchical Clustering Analysisb
AN
Group 1 Group 2
S# Mean S# Mean
1 1.392 4 2.042
21 1.508 ~ 16 1.875
15 1.642 ' 7 1.800
6 1.308 ' 18 1.825.
8 1.233 .- 28 1.725
1.225 ‘ - 11 2.250
26 1.158 38 ° 2.075
20 1.058 , 12 2.175.
P 0 092 13 2.400
36 1.328 5 2.242
27 2.294
30 2.383
25 . 2.125
10 2.667
24 2.600
32 2.483,

35 2.733

s#

Group 3
Mean

2 3.167
22 3.167
29 . 3.275
33 3.242
31 3.017
34 3.100
23 3.092

3 3.350
37 3.133
14 2.975
19 2.983
39 2.942
17 3.158

49
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means ranging from 1.058 to 1.642. Since the resppnses'given
were primarily ones with a few twos, this group was
designated as the 'syllabic criterion’ group. The next group
was the one with the greatest range of means (1.725 to
2.733). Because responses given ranged from a number of ones
and twos to threes and fours, this group was designated as
the ‘mixed criterion’ group. The final group was group 3,
with means from 2.942 to 3.350. This group was designatéd as
the ‘phonemic criteridn"groUp, for redsons to be discussed |
further on. v -

Although most of the scores of the ’‘syllabic’ group
were ones, there were a few twos. Tﬁe ‘two’ scores were

given for words such as scour, glower, and liar -- words

that might well be thought of as d1sy11ab1c The other words
were clearly monosyllabic and were generally rated as such
(as ind1cated by a score of one) There was o effect qf
presentation mode for this group, and no correlatinn of
spell1ng ab111ty to score. There were 10 subjects in thi
group. The mean scores and syllable counts can be Found in
Appendix B. The correlation of mean number of given speech
‘sounds to ndmbef of s&llables-Was .741, which is significant
at the .01 level. | | |
Just as forithe'syllabic group, there was'no rélationgf;a
6f spelling abilif} to score and no significaht effect of
presentation mode for the mixed criterion group. This group
showéd a greater“response range~than_the'other two groups,

both between and within subjects.‘The means for subjects
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ranged from 1.725 to 2.733 and scores given by an individual
subject ranged from 1 to 6. There were 17 students in this
group. Becausedof the number of ’'one’ and ’two’“scores. it
was suspected that decisions as. to the number of speech
sounds might be based on syllables at leest=some_of the
time, and on some other basis for the higher numbers
(3,4,5). To determine whether a syllabic criterion was used
for the first part of the task, and then the decision
criterion . switched for ‘the latter part (the imp;ession
gained from cursory examination of the answer sheets),
t-tests were run for the first block against presentation
mode and compared to‘those’for the second blocg. @9!9y334,
theheewere no significant differences in perform;pce on the
t@ blocks on the basis of this test. p
For. the purposes of exper1mental phonology. the most
1nterest1ng group was the one designated as the ‘' phonemic
criterion’ group. The basis for decision by this group
seemed to be the number of phonemes in the word. Th1s
cr1ter1on crossed presentat1on modes. ‘A t-test of overall
, score showed no s1gn1f1cant difference between performance
of the oral and written presentation groups Poss1b1e
differences,between presentation groups were aiso tested at
the level of individual words. T-tests were run for all 120
 words, compar1ng the oral and written groups. At a .05
decision level, we would expect about one- twent1eth or s1x~
of those t-tests to reach the s1gnif1cance level by chance

alone. Only eight of the t-tests ‘showed a significant
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difference between the oral anderitteh groups, certainly
not enough to claimla significant difference between
presentation groups. b |

There was also no 1ihear'cohre1ation of spelling
ability to task, and no djfference hetweeen males and

females. To this degree the phonemic group is similar to the

.other two groups. However, there was a stbong‘correlation

between the number of speech sounos given for each word and

the number of phonemes in the word (r=.897). The phonemic
representations for each word are prov1ded in Appendix A
which indicates the type of phonemic analys1s uf%]ized. The
most notable feature of this analysis is the uni form ’
treetment of all vowel nuclei as- s1ngle phonemic segments
This analysis was chosen because it was the one most 1n
accord with speakers’ Judgments. ‘

It might be‘argued that the criterion was not on the

basis of the theoretical notion of phonemes, but the more

.concrete grapheme Indeed, the correlation of grapheme ‘count

to the number of speech sounds g1ven for each was also

‘relatively high (r=.758), and s1gn1f1cant at the .01 1eve1

The 1list of words with speech sound means (for the phonemic
group only), phoneme counts, and grapheme counts can be
found in Appendix C. | '

/

To determine the relative 1mportance of phonology and

orthography in these: correlat1ons part1a1 correlat1ons were,A‘

calculated The correlation of phOneme count with speechr

sounds controlIing for orthography was I=. 792. The ;
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correlation of grapheme count with speech sounds controlling
for phonology was only r=.432. Both partial correlations

~ were significant at the .01 levet; The substantially higher
correlation of speech sounds with the count of theoretical
-phonemes should be very encouraging to phonological
investigators and will be further discussed below.

- The Clustan hierarchy scheme applied to the mean speech -
sound ratings of the words for the phonhemic criterion group
showed that there wene three main clusters or groups of
- words. One group was. composed of words with three clear
segments -- two consonants and one vowel (w1th three
, exceptions to be discussed below). Another group was ‘'made up
of words containing'consdnant clusters, again with two
exceptions The smallest group was a mixed bag, incl.’ing
Call those words with two phonemes, and some with three. The
groups, the words in each group, and the exceptions
"~ (underlined) can be found in Appendix D.

.There were certain words that seemed to ’'stand out’ in
1some way, both in the correlat1on of phoneme count to speech
sounds and in the hierarch1cal,c]ustering. Among these were

o

those menttoned injthe>preceding,paragraph; Both cower and

bower were in the:second or ‘consonant cluster’ group

mentioned above, despite the fact that their rhymes sour,

dour, scour, and glgggg were in the expected groups. The two
words also had means different from the number of phonemes
as per Appendix A. The first group mentioned ‘had three
h'}except1ons. ofsoppos1te types. All except those three words
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were made up of three phoneme segments. One exception was
‘the word row (=/ro/}. two segments instead of three,
_according to the phonemicizations shown in Appendix A. Its
rhymes, low and show were also in a group that geeerally had
three segments (see Groub 2b, Appendix D). However, the
rhymes hoe, go, and foe were in.the expected'two?segment
group (see Greup 2a, Appendix D). The second type of
exception'for the first gboup were the words guote (=/kwot/)
“end mute (=/myut/), which are phonemicized as containing
four, not three, segments. It would be expected that these
words would be in the consonant cluster -group (Group 3,

| Appendix D). ' '

Tﬁere a]se were some obvious ‘outliers’ in the
correlation of speeeh sounds to phoneme counts, despite its
high overall value (r=.897). Again, gL_lg was an except1on,
the number given for speech sounds d1ffered greatly from the
'phoneme count (3.385 vs 4). Because quote was an exception
~in both analyses, and its rhymes soat, dote, tote, gloat,

s
and ocat were not, it seems reasonable ﬁo suggest ‘that there

is something uanue about the way the in1t1al /Kw/ cluster
of that wqrd 1svperce1vedu Unfortunately,-there was only the
one word with tﬁet eluster included in the sample of test
items. However, there were“o{;er words with initial
" consonant clusters involving a glide (/y/).

In the clustering t chnique,"ggg (=/kyu/) was in the .
two segment cluster (Group 2a, Appendix D). In the

¥ ‘ =
correlation of speech soundgs to phoneme count, the words cue
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and pew (=/pyu/) differed from their analyses (1.769 and
2.463, respectively, as compared to three phonemes). This
might suggest that the /ky/ and /py/ are also perceived as
single segments. Yet, the rhymtng word view (=/qu/) had a
speech sound score quite close to the phonemic analysis
(2.769). The word mute (=/m§ut/) was both an exception in
the clustering technique and had a mean very different from
the proposed phonemicization (2.923 compared to 4 segments).
vThis‘exception supports the notion that consonant + y
clusters are general1y perceived as a single segment before
/u/ (or perhaps the glide is interpreted as'part ot,the
vowel). The other words with means that differed greatly

from their analyses were staffed, craft, lied, and spite. No

explanation wi]l be attempted'here for these exceptions,
simply - because one does not immediately present itself. The
exceptions presented so far are of academic interest only at
this point: they suggest things about the way theoretical
‘phonology analyzes Ehg]ish words.as compared to how people.

do, but this will be diseussed in the next section.

Discussion

, [be results of this exper1ment were somewhat
‘surprastng Although caut1on must be exercised in the
1nterpretat1on of non51gn1ficant results and lack of
differences, it~ seems reasonable to conclude that

presentat1on mode is not an 1mportant parameter affecting
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performance in this "number of speech sounds’ task.
Comparing the results of this experiment to the first
experiment, it seems reasonable to claim that the initial
"hypotheSIS that the 1nfluence of orthography varies with
task ‘type is supported Neither written presenté/ion nor
grapheme count were s1gnificaht1y related to performance on
the task used, uhlike_the-earlier study, where presentation
mode was the 3jgnificant factor. In the preseht experiment
- the only important parameter was one that can only be
inferred -- the decision criterion. This dec1sion cr1ter1on
clearly separated at least two groups of subjects (syllablc
and phonem1c groups); the other group seemed to involve a
mixed or unstableAcrlter1on. such that the basis for
decis1on was 1nconsistent for 1nd1v1dua1 subjects. |

The syllabic criterion’ group gave' ‘ones and twos as

the number of speech sounds. Most of the words used as test

items were clearly monosyllabic, with some, such as liar

+

scour. sire, that might be perceived as disyllabic (becauseh‘

of the poss1b111ty of a syllabic /r/ or /ar/
1nterpretat1on) Unfortunately, there were no other -/
polysyllabic words included, so it is impossible to judge
whether the criterion used was. really syllabic.in character.
One poss1bility m1ght be that subjects were counting the
number of words or meaning unlts, also mostly ones for the

test items. Twos for words such. as lijar could also be

‘explained this way. however,'lt would be difficult to

~explain twos for words such as scour on this basis. The most .
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Tikely explanation is the one first suggested, viz., that
" the basis for decision was the number of syllables. Subject
intuitions from post-experimental interviews also support

‘this explanation Of those subjects offering intuitions

e

It‘ﬁg-}mpgs i :;riojdofmgre.than speculate about the
.mi;ed'criterion group;flts,name is for convenience only. The
means for both subjects and test items were somewhere

~ between those of the syllabic and phonemic criterion groups.
but the prec1se criterion used by this group is unclear. In
fact there .is little to be discussed about either the mixed
criteridn or syilabic group. Despite the relatively high
correiation of syllable count and scores for the syllabic
~group, the basis for deCision in either group can only be
guessed at and the data are too unsystematrc to permit clear
conCIUSions -about the particular test items used either.

In contrast to the other two criterion groups, the
‘phonemic criterion group displayed very interesting
characteristics Although orthography was not a significant
factor, and neither sex nor spelling ability were related to

tegt performance there was one parameter that was highly
c;?related (phoneme index) with Judgements It is this high
correlation (r- 897) that lepds credibility to the assertion
that - the subjects in’ this Sﬁiup were using a phonemic

analy51s as their basis for decision and, further. that
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their intuitions were largely consistent with what
traditional phonemic thepry might predict. The high
correlation also makes the discussion of exceptions more
meaningful. One is more inclined to pay careful attention to
‘outliers’ of a correlation of. .897 between speech sounds
and phoneme index than if the oorhelation were low. @
Orthography dtd not seem to play a very prominent role |
in the speech sounds task, al though there was certainly some
correlatlon of grapheme index to number of speech sounds ’
given. That that correlat1on is due to the confounding |
relationship between phono1ogy»and orthography is supported
by the-reiativeiy higher corre]a}ion of phoneme index to
speech sounds without obthograph; (r=.792) as compared to
the correlatton of or thography to_speech eounds controltinb
for the phoneme 1ndex (r=.432). Derwing (1976) ran a similar é
partial correlation test on his data and found that the
correlation of a phoneme index with judgments (in this case,’
-similarity of'gbund) controlling for orthographic.Similarity
- was .63, whereas the correlat1on of grapheme index with |
*'judgments controll1ng for phonoiogical similarity was only
| .34. The direction of support was the same as the present’
| results and ﬁhe difference in the partial correlations for
the present results is even more %trlking One explanat1on
for this difference i's. that there were a number of words ‘ h
presented in the present experlment with obv1ous ,s1lent' {
letters (e.g., thought _ﬁ_) It is unlikely that the -gh-
iwould.ever influence the Judgment of speech sounds, since_

. Ve
¢
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most native'speakers presumably know that combination does
not represent the phonemes /g/ and /h/ (or any sound). These
Kinds of words acted to bring down the correlation of

" graphemes - wi th speech sounds and prohably resulted in an

underestimation of the true correlation of or thography with
speech sound scores. Derwing used the result to point out

the relative importance of phonology with respect to

orthography in making similarity of *sound judgments The

results of the present experiment also argue for the
importance of‘phonology in the speech sounds task and

suggest that orthography does not play a very 1nfluential

role overall, ' - @ : o

- The test items that did not seem to fit in, both in the
clustering technique and the correlation with phoneme index, e
were disCussed briefly in‘the preceding-section There was

not a large number of exceptions; a total of only eighteen

fin the two tests out of a possible 240 The most consistent

characteristic of the exceptions was the presence of a glide

element The words.ggg and guote were exceptions in both the \

.correlation’and the clustering\technigue. and both begln

'with the K + glide cluster The word mute, involv1ng an -

m o+ glide cluster was also an exception in both techniques.

The other words with an initial consonant + glide cluster
By
(pew /pyu/ view Jvyu/) fit in the predicted clusters in the

'-hier;archical technique, but @! was an except.ion in the

.fconrelation

The other words that nﬁght be thought to involve glides
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v are low, row, and show and all three were exceptions in the

clustering technique. A1l were put‘in the three-segment
) groups. rather than the two-segment group that their rhymes

go, hoe, and foe were in. Orthography might 1nf1uence the -
perceptions in these cases, resulting in classifications
closer to three‘than two segments. On analdégy, -he

S exceptions of the words bower and cower for’'both techniques
might be a result of orthographic influence. Their rhymes
dour. sour. and scour were in the pred1cted groups (three

segments) whereas bower and cower' were in the consonant

cluster:group. The sixth member of that spelrime (g lower )

was 1n the consonant cluster group, as predicted byotnev

1n1tlal cluster, but may have been there for the same reason

r#”f?“_¥i{eq1;q§ about-how,peop]e report (and presumably
A N ';

fce1ve) sounds of their language as compared to how

i
-
T%eu'

o vud

”ﬂlﬁfare not Judged as such by native speakers (e.g., guote,

t

'fcue) whereas the presence or absence of orthographlc[gl1des

y X
e
.)._"_r

.‘ ,,‘IP
s

J,seems to. affect the perceptlon of phonet1ca11y 1dent1cal

Fo vqyel and syllabic /r/ comb1nat1ons (bower vs. sour) Such

- Ah“‘

v'-“#.‘f-
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exceptidns suggest the need for fur ther phonological
research exploring the perceptlon of phonet1c .and g

orthograph1c gl1de elements. There are a number of related

B guestions of concern to phonolog1sts, as well, such as how

the final sound of the Bnglish word s sing 1s‘perceived by
speakers. It may be that the [n] is perceived as two sounds,
rather than as one. Whe ther that would be a result of

or thography or distributional phonology is a question that
remains to be answered. Sm1th (1980) t s convincingly.

argued, on the basis of distributional data}:l historlcal

ev1dence and ev1dence from speech errors, that the velar

nasal in Engl1sh is indeed one segment (/n/),,as many

pre generat1ve phonologists had treated it. It would further

round out his analysxs to have some exper1menta1 perceptual

data such as that col]ected in this study to c]arlfy the

status of th1s segment, as well. ’
Although “the except1ons were noted and do seem to stand

t from the general trends, no formal analys1s was&carr1ed

;-...

$~A1though'not belabored the groupings were, of necessrty

ad‘hoc moreover, there were only thirteen subJects in the
group L questlon and of those th1rteen only five: were 1n '
the oral presentatxon group and eight were in the written

group. Beeause of the small and unequal numbers. 1t is

,gdaﬁﬁhcult t9 draw coanusions -on the basis of str1ct

. ‘*
P

PR L

[}
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statistical tests. It was therefore decided that more data:

from a 'phonemic‘cpiterion’ group must be obtained before

trying to make.gengfalizatjons ébout how native speakers

FEE . _'l A,}- ) ’." y b . N
pérceive qer§§jnJEn01jsﬁ'segments. This wa%%the motivation
for Experifient gb.

“ o . ‘ -

y e
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C. Experiment 2b : . *;¥%¢4
' One outeome of the spr sounds .task in Experiment_ZH:ﬁfE?
was the clear evidence of the importance of strategy in tﬁ@%ﬂk 
per formance of the task. Leaving the interpretation of
instructions to the subjects’ discretion resulted ip widely
disparate, but generally systematic, differences in

per formance. Responses were apparently based either on a
syl]abic'or phonemic criterion, or else on some th%rd

unknown or inconsistent criterion. A graphemic criterion did,

not seem evident.ezhis dismisses one possibility of )
N . ]
e “

‘orthographic interference, but, in any case, the influence r-.
of orthography is by all indicatione more subtle than letter
counfing.‘ | ’ '

- Repetition of the speech sounds taggﬁof Experiment 2a
was necessary‘to allow generalizations with respeet,to
preseritation mode effects and orthograehic ﬂ?flueﬁgee Yt the
individual word level. The group of'szjectsyiﬁet seemed to
be opehatieglon the basis of a phonemic criterion in Ehe
preceding experiment -was quite small (n=13)’and had members
.ef both preeeqtation groups and orders of presentation.
Elimination 6% sohe of the procedural d%screpencies between
sub jects was desirable. Since order of presentation did not
seem to‘influencerperfohmance'afiall, that was the variable
eliminated ﬁhithefreplicate. Preeentatkon mode was of
\intereif becadsefe} ife relation to the question of ’

_orthographic:iﬁfernce and was therefore retained.

To:eneukéﬁthat subjects were operating uﬁi;% a phonemic

\ e
" .



g

4
K]

criterion, explicit instructions:were provided as to what

was meant by ' speech sounds’ in the second phase of this

experiment. A possible difficulty with this method was

- referred to earlier, viz., the danger of imposing one’s own

seghentations on the subjects prior to the experiment For
this reason the examples provided were words that werev
relatively unamblguous with respect to the number of ‘;2
segments. No words involving glides or syllab1c /r/’s wbre

used in the examples, ‘since these were 1nd1cated as ’trodee |

spots’ in the preceding expenhment and would be of intdrest ”ﬁ{gm
here, as well. ¢ o |
For all intents and purposes,;then, the responses for

this third experiment should have been based on’ 3 phonem1c

criterion. They should have correlated hlghly wi!! the

phoneme 1ndex,used in-Experiment 2a and any lack of -

_correlation for specific items should indicate where-the

phonemic transcriptions of Appendix A have misrepresented

native speaker perceptions Further, the results of this

- second speech sounds exper1ment should closely match thos@

~of the phonemic group in the preced1ng exper1ment

(Exper1ment Ja). Although the decision cr1ter1oh there could
only be 1nferred here it was 1mpose8 If- subJects were
1ndeed mak1ng their dec1sxons on a phonem1c basisljn the
preceding - exper1ment, a word‘by word analys1s comparing the
two groups should match closely. Add1t1onal analyses of the
performance of the subJects in this exper1ment should also

match the pé?fqrmance of the phonemic ‘group of Experlment
-~
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2a.

| The parameter of most interest was presentat1on mode,
which was nonsignificant in the preced1ng experiment '

However, the phonem1c group of Experiment 2a had iny five

subjects in the oral group ani,e]ght in the written group.

v\ﬁ\,!
ation group was equal and

Here the number in each presen
more meaningful statistics could be performed_on the
parameter of presentation mode. For reasons of consistency,
the words presented in this experiment were the .same as"in
the two preceding studies. In addition, the question of

spelling ability was retained for information purposes.
A

SubJects Twenty grade twelve students from a h1gh
school in the Edmonton Public School System part1c1pated in
thg study 7 A11 were nat1ve speakers of Engl1sh, ranging in
aqéifrom 16 to 18 There was an equal number (5) of males &
and’?qgeies in esch presentatron group

RS
,A,ﬂatelﬂals The,erd lists (see Append1x A) were
presented tq—all the subjecbs 1n the order block A, then
block B There were twd 8’1 H’erent modes of presentahon,

VR

B oral and written , /.‘ , €

7 Thanks to Ms K. Stelck and*her class at Harry A1nlay
Composite High School. 3 g}ﬁ



Procedure. The procedure was similar to that of the

preceding experiments.
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p |

The words were read to all students.

Half of the students heard the words without seeing them

(the oral group), and half also had the words written on

their answer sheets (the written group).

The written group

was asked to stay at the experimenter’s pace, which was

controlled by the students.

The students were asked to

indicate on their answer sheets the number of ' speech

sounds’ in each word read. No definition of the'term1

‘ speech

sounds’ ,was provided, but a few examples of words with the .

'number of speech sounds, and their

’sbeeeh sound details’,

were provided. The exact instructiqps were as follows:

For each word‘présented,'pleasgaﬁrjte'down the

number_of speech sounde you thﬁﬁk it contains.

Five ru

examples are given below to serve as a guide N6te‘

.that only the nd&ber of sounds 1s required “not the

full deta1ls given in the examples

" Word .

cat

debt .

creep

Number of Sounds
3

Detalls

‘K’ sound.
’a’Asouhd
‘t’ sound
.d’ sound
fe'.sound
"t' sound
LK sduhd
‘r’ sound

" ee’ sound

as i
as i
as i
as i
as i
'as,'
as i
ash'

as i

)
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&
‘ 'p' sound as in ' pot’
laugh : 3 | 1" sound as in 'look$<
'a' sound as in ‘askK’
' ¢ sound as in ‘ fun’
ghost 4 A . 'g’ sound as in ' got’
‘o’ sound as in ‘oat’
'g' sound as in ‘sit’
&r "t' sound as in ;top’
The 1nstruct1ons were reviewed until the experimenter was
conv1noed that the students understood the task. -The
students were asked to g1q@ an 1ndicat1on of their spelling
ability, on the 5-point scale used in the preced1ng two -
exper iments. The exper1vent took about 30 m1nutes
‘ ¥ The number of speech sounds for each word by each
student was, entered d1rect1y into a computer f11e, coded by

word and subject, " and subsequent analyses were done on the

" file.

.!n\.\_

Results , " o , -
' To determ1ne whether the results of this experiment
were comparable to those of the phonem1c group of Experiment‘
2a ’t tests were run compar1ng the means for each word for
the phonem1c group of the preced1ng experiment to those of
this experiment Out of a possible 120, 8 words were
'_s1gn1ficant1y different between the two groups. \At a

probab1l1ty level of 05 one- twentieth of ‘the words . (6)
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p<¢.05). Surprisingly, the

" groups were identical (X=

‘_ eriginally'calculafed t

_groups of Experiment 2a

"presumably using the sa

68

would be significantly different by chance alone. No attempt
was -made to pool the data.; However, the number of words
scoqu d1fferently was on]y sllghtly above chance, and since

the correlatlon of. SCQPesIfor the phonemic group of

'~ fxperiment 2a with scores [for the present study was

- significant at the .01 le%el (r=.626), the two groups could

at least be compared info%mally. 5~g

¥

As in the preceding éxperiment (2a), there was no

_significant difference in}performance between males and

Females;,end no apparent #elation of spelling ebi]ity to

perfermance.on the task. An F-test of overall score for each
Subjebf against presentation ghoup.was significant-(F=8.00,
means for the oral and written
90.100), although the stahdard
deviations were substantf 1y different (7.475 ane“18.303,
respectively). An interp etation of the signifieanee of the
F-test would be that the joral’ group was more consistent in
responses (as 1ﬁd1cated y the lower standard deviation).
The result of the F-test |was somewhat suspect in this case,

however. The statistic used heréf(overa]l score) was

There, }t was relevant It is
quest1onab1e how much relevance /it has wheq comparlng more
homogeneous groups (oral and written presentat1on groups,
strategy) A more mean1ngful
comparlson_between the [two presentation groups would be

ith such a compérfson. only six words

iy

word-by-word t-tests. |

separate the sy}1abie and phonemic

~a
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were found to be different at the .05 level between the two
groups, which isvat the chance level. Because of this, and
because of the problems with the overall score statistig for
the purposes of comparing presentation groups, it was

conc luded that the effect of presentat1on mode was
nonsignificant in this experiment, just as it was for the
phonem\c group of Experiment 2a.

As expected there was a strong correlat1on of the
number of speech sounds given to the phoneme index (r=.925).
The correlation of grapheme index with speech sounds was
lower (r=.795). As with Experiment 2a, partial correlati.ons
were taken to determine the relative importance of phonology
and orthography in these correlatlons The corre]at1on of
phoneme count with speech sounds controlling for. orthography
was r=.857. The correlat1on for grapheme index with speech
sounds contrdil1ng for phonology was r=, 568 Not §
surpr151ngly. the two partial correlat1ons are both h1gher%#
~ than for Exper1ment 2a, since the values given for number of
speech sounds had a narrower range here (regression to a
mean?), and the two indices are correlated. Note that all
Avthp above correlat1ons were significant at the 01 level.

Despite the fact that the overall score means were
1dentica1 and because of the d1fferences in standard
dev1atgpns discussed above, the character1st1cs of the two
presentat1on groups were: exam1ned more closely The N

correlat1on of the oral group s responses with. phoneme index

was r=.930, slightly higher than: ‘the overall correlation.

14
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Predictably, the correlation of the written group’s
responses with the phoneme index was ‘somewhat lower than the
overall correlation (r=.898, as compared to r=.925). This
trend might indicate that phonology is. marginally less
important with written presentation.'The correlations of
speech sound means with the grapheme index for the two
presentat1on groups suggests that orthography is relatively
more 1mportant for the written presentation group The
correlation of speech sound means wlth grapheme index for
the written group was .824, as compared,to the correlation
~of .753 for the oral group. Although there may appear to be
a trend here. none of the dlfferences were statisttcal]y
s1gn1f1cant. using F1sher S Z, transformat1on (Ferguson,
1976) |

There were a number of words that had means for number
of speech sounds that.u&re quite d1fferent from the phoneme
count. Appendix E has the 11‘th of ;uords with‘their speech
sound means, phoneme counts, and grapheme counts with
discrepencies marked with an asterisk. The words cue, pew,
and view were problems, as were cower, bower, and glgggg; as
uell as guote and mggg.'Thede correspond to the exceptions

in Experiment 2a and will be discussed further The other

exceptions, nggg, cha1r, and show. are not systemat1c in
,any'obvjous and will only be noted 1t should also be

| noted, howe er, that yule was an excepggon and was also the
f1rst word given in the test, which might%&xpla1n why 1t
stood-out’ in this experiment only. (Recall that the
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~presentation order was not varied'in this experiment.)
vHierarchica? clustering of the speech sounds given for
each word by each subject showed three main clusters of
words, which were similar to those of Experiment 2a.
However, the groups were ordered differently from those in
the preceding experiment. The first (and sma]lest) group
‘here had all those werds with two segments, with the
excipt1on of four items. Thts group re]ates to the ’mtxed‘

bag’ group of Experiment 2a. The second greup had all
L ' o

three-segment words (two consonants arnd one vowel),

only one exggpticn' The third ar0up had words with ¢ ’sdnant
clusters and more than three segments except for three |
words . The groups, the words in each group. and the
under11ned exceptions cah be found in Appendix F

In the. two- segment group, xg_g. Tview, gg; and cue were
except1ons 7*A possible explanation for the presence of ygl_
h1n this . group is the same one offered to expla1n why it was
an out11er-1n the correlqt1on, it was the first 1tem '
presented. The other three exceptions are of the same
‘spelrtme and all have a glide between the initial consonant
and the vowel (Clyul). The excepticn'in the three-segment
| group is the word mute. By énalogy”tq_the other exceptions,
it is not}surprisihg that this‘wcrd with an initial
m + Qlide cldsten-is an excepticn‘ |

The except1ons ins the consonant cluster group were

“buzer, cower, and bower “Thé" word“ﬁgyg_~was also an

.except1on in‘the;coqceletton but was not an exception in
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Experiment 2a. The explanation for its being an exception
m1ght lie in the presence of the syl]ab1c /r/ For similar
reasons. the exceptions.g_,gg and bower are not unexpected.
They were exceptions in the correlation and also in the
preceding experiment. Although the third member, glower, was
not an exception in the grouping estab1ished by the

hierarch1cal cluster1ng technlque but ‘was in the

‘ correlation, the predicted group for glower was the same as

‘that of bower and cower. Membership in the consonant cluster

group for glower might therefore be by virtue of its initial

_consonant - cluster, or for the same reason the other two

words are present as exceptioﬁs in that group, as discussed
below. | '

There were a number of similarities between the

exceptions of Experiment 2a and 2b. In the correlations, the

words quote, cue, pew, mute, cower, and bower were all
exceptions for both experiments. For the clustertng
technique, the words mute, 'cue.‘boweri and‘cOWer were

except1ons common to the two experIments CIt is for this

i.ﬁeason that d1scussion will concentrate on these words and

their trad1ttonal phonemtcizat1ons. . i

4

Discussioﬁ . V;f'“ o I R

/

~ The most obv1ous aspect of this experlment was to point

out the inf]uence of 1nstruct1ons on subjects performance

ﬁain th1s task All of the subJects obv1ously understood the

RN
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instructions and based their decisions as to the ‘number of
speech sounds in a word on‘the intended phonemic criterion.
The subjects acted so much alike, in fact, that there was ho
effect of presentation mode and an attempi=d clustering
scheme refused to group the subJects into anything but a

C1

single group (see Figure 2). “ o
Overall, phonology was more -important than ohthography

in this task, as indicated by the paftial correlations

inVoIving the speech sound scores, the phoneme index, and

the grapheme index‘ In addition, seeing the'spelling‘of the

fwords did not ‘appear to influence the answers given for

number of speech sounds (as indicated by the nonsignificance '
of the effect of presentation mode) However , there were _ |
certain words that were rated ‘differently than would be
predicted by the given phonemicizations (of Appendix A).
These are the exceptions that were noted in the preced1ng‘
The phbnemic'izat%on's that- were the basis of the phoneme

index used in the two speech sqdnds-experiments ceqnted all

ljvowelvnuciei as a single segment, thereby including the -
post-vocalic glide elements of diphthongs.with the vowel.

The reason for this method of segmentation was that it
yielded predictions as to the number of speech sounds in a

_word that best reflected native speaker responses The

f_»exceptions discussed earlier obviously had been -aseigned

_;phonemicizattons that were not in accqrd with native speaker

, e . 2
in&uitions e ,i. - - :.géa ,' o ;
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Ny

There was one .group of exceptions (pew, cue, vlew) that
. contain pre—vocalfb'glides;(rather than post-voealic.'as in

‘dfphthongs) There was a strong tendency for subJects to

cla1m that theré are two, rather than thhee, spee¢h sounds
in_these words. The glide element was obviously perceived
either as part of4the initial consonant, or of the vowel.
The two other exceptions that “are relevant here are the
words mute and guote. Subjects tended to say ot there were

three, rather than four, speech 5ounds 1n the~= wo ds.

glide for these words must also be ,301ned"e1 ner te the .

imt1al s:onsonant or vowel S ﬁt ff! ’
S - 4 I -
The other except1ons that formed a group ‘were al "of

o

the ' same spelr1me ( lower, céwer, bower) These thrge words

- o )Fl

were ‘consistently rated dtffe Jntly from their presumed
rhymes, sour, scour, and gg_r Rather than; count1ng ‘the
[a"r] part of the words ‘as two segments, subjects evidently
rated it as three Yet, ‘the -our spelllngs were rated as
having only two segments for that part of the word. For
these words, 1t may be that spell1ng in the form of the
ahkhograph1c w affects the percept1on of the glide element

of the d1phthong When occurr1ng 1n a word spelt without the

T~

"f_w the vowel and the glide Were perce1ved as a sil

segment but if a word was spelt with a w the glide might
have been\perceived as separate from the vowel An ¢

2
falternat1ve explanation for the apparent differences in

perceptzon between the -ower and -ouc spellings would
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%he fr/ is o 3 aphically -er, it may be perceived as lor]
'(two segment d elsewhere as. a single segment. This, ‘
N ’

‘ too would explé%n why the .-ower words were rated as, having

t‘ u" ¢
more sp; ounds than the -our words
\n‘a\,r.

These VO types of except1one, wprds with inftial
consonant +. gltdeJclusters and wordsgmpth ‘a -ower end;ng,~
coneisfently stood out’ in both speechsﬁgunds éxperiments

%
The two' expe%1ments wene similar in ottier’ wayswrgkesentat1on

‘imode was not an 1mportant factor 1n5either experiment. nor -

ol

“ﬁ was sex, “or spelllng ab111ty Thé*ﬁhly 1mport£ht¢d1fference

L

i between Experiment 2a and ‘2b was t! thé effect of tgg;

_gﬂoperat1ng cr1ter1a in Exper1ment?-

«InﬁE&per1ment 2b; however. theﬁ“_;QV very - 1ittile diff?rence .

3

“:; 1nstrqct1ons There seemed to belatlkeast two dlst1nct

)
i

'péff‘yllabic and phonempc

. §§?performance between subJects The‘h1gh cOrreL5t1on -of g

‘méan speech sounds for each word with phoneme index for the

itwenty subJects supports the cia1m that someth;ng 11Ke a

phonem1c cr1ter1on was the bas1s of dei:s1on for adl '*n

subJects in the th1rd.exper1ment, Howeven,‘there,1s still

the~questionjof.what‘the strategy subjects are usjng looks

' > o~ . A -
B N . R}

like.
When g1ven clear 1nstructlons, subJects prov1de
'Wn not1ced

consistent numbers)of speech sounds ‘1t has b

_that when people are asked to prov1de the details to explain

their choice of number they have great diff1cukty doing so

and often change?&heir answers. ff'has also been noticed

fthat those changes ‘seem to reflect_the orthognaphy more




3
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»e opposed 12

fe

N : ‘ .

“.closely than did the original answer.

LIt may'be that"an explanation for exceptions .in‘ghis. l,@
speech sounds task relates to orthographic inf luence at |
the individual spelrime l\Qvel One test of this would be to
determine whethér there is a coh"smtent spelling for ‘

nonsense words tha"l reflects w ;

ling rtiles Acting on the
oY M.t‘rie productive form,

.a small pilot studW1nvolving nonsense words ‘was runmEigth"z.
(,3 .

nq,tive En‘él‘ish ‘adults were @ske\g to spell eleven words of
theﬂ“r/ rspelrime Five~of those we&e. rea‘g words (Ecour.
glower, bower, sgé . flour/flower) and six were ‘nonsense

fornm(/sna'*r/.& /@ta r/, /Kla“'r/ /mavr/ /fa"‘r/ /_’{a 6/).

s

¥

The English words w%re all spelt correctly, wi th flour th

preferred form for the homophom a%r ‘For the nopsense

: wer‘ev_-“OWer‘ (26 as .

{

forms, thA\ZJOPlthOf the spelli
4 of the -our spellmg)" Two of the nonsense

‘Forms . (/sna“r/ ahd /ma r/) would have English mprds with a
different pronunc1ation 1f spelt -ower (e.g., snower,
mower), so that form was not preferred- in those cases
Interestingly, the spellings for those two nonsense words -
‘were split between -OUP and auer (on analogy with the trade’
name Bauer. perhaps) SubJeets tended to try the -ower
Spelling first in’ these cases and then change 1t From these
results, it seems reasonable to suggest that -ower is indeed
the productive form '

OF course, the precedmg is only anecdotal/and

' inpressmmstic. It would be interesting to»see the,re’sults,

.
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of a tas-. -imilar to this onézb'~“n~cluding the.require%ént‘

that sut ‘ects provide bhOnetic»details{ﬂThe results of the

two should be identical, of course, but the impression of

{

~this autnbr is .that there would be differences. Any

differences would certainly point out the importance of

instructions and the overwhe]minglimportanse of'tésk”

demands Caution must be exeﬁc1sed 1n interpreting any one .

A,

task as accesswng phonologlcal Know}eaﬁz since '§O many
var1ab1es m1ght be 1nvolved Orﬂhcg?aph Jmay be only one @gv_

L
N n

LN
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.'cégtrast presentattongpdde

- in the speech sounds tasK This nonsggn1f1cance cannot be

ﬂlnterpreted to mean that there was no 1hfluence of.

»111. Conclusions - .

In the course of th1s study. it has become obvious that
there ariégnfluences ‘other than phonological know ledge on.
(o}

native s

jdeftnite\y been shown to be one of those influences. In the

rhyme task of Experiment 1, subjects were significantlyt,,

1nfluenced in their responses by being exposed to the
A

ﬁf%ten as well as the oral, fﬁ?m of the stimuli. In

QL; a s1gn1f1cant variable

,!

%
3

orthography in this task however. There 1s ev1dence at the

level of 1nd1v1dua1 spelrlmég to suggest that or thography

:can be an 1mportant factor in the decislon as to the number
_o% speech sounds in a word The stat1stica] sign1ficance of

the part1a1 correlat1ons of orthography w1th speech sound

Judgments contro]11ng for<phonology (1n Exper1ments 2a and
2b)*also suggest the 1nf1uence of orﬁhography is 1mportant

in the%?peech sobnds/task
Tbe sgelrlmes exh1b1ted d1fferent characterist1cs in

. w' ‘‘‘‘ *ﬁ"4- rf»'c

- SRS o
: the rhyme arLd Speech sounds experunents Not only were there.

ons1stent-except1ons in Exper1ments 2a-and 2b that were of

'the same spe1r1me. but certain spelr1mes showed preferred’
: spell1ngs in Exper1ment i, An example'of this 1s the-/a"r/
--spelrame The -ower spelllngs were consistent excebtdons in

‘the speech sounds experlments, and the ower spelling was

-t
L | R ’ Y
19 '

: 1 ° . " .
L. coL T
R T

akers’ phonolog1cal~gudgments. Orthography has

q.
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also the preferred for in Exper1ment 1. A simple‘way to

~account for both of these results is ln terms of alterngﬁ&xe

syllabif1cat1ons for the two /a"r/ spellings The syllabic

/r/ 1s generally spelled as a separate orthograph1c syllable

( -er) at the end of English words When asked to prov1de a

rhyme for a word end1ng in /a“r/ it is therefore not

P

surpr1s1ng thatpsubjects usuali& provided -ower words The .

'-i_oup wopds are. probablybstered and syllab1f1ed as

. monosyllables. The speech sounds data also support'a

-given for the -ower spell1ngs are

cons1stently h1gher.than for the _ﬁur spell1ngs

The small p1lot study reported in the discussion of

'Exper1ment 2b also supports the percept1on of syllabic’ /r/’
’“dn English .as two segments SubJects spellings of nonsense

~ forms of the /a¥r/ spelrime were oveﬁw\elm1ngly -er (-ower

and -auer were g1ven~for 70% of the answers) It might well
'be asked at this po1nt what thls preference for the -er<form

is based on It may be that the orthograph1c w causes a

- d1fferent syllablf1catlon.for -ower words (e.g., cow* er Vs

.sour) or. 1t4ﬁay be that the -er is percelved as a e

the orthograph1c w 1s the-the fact that it was the preferred

spell1ng ﬁor both mdﬂes of presentat1on (oral and written),
*

" and -ower words also had a greater number of speech sounds

g1ven for both modes of presentation The results of the ;

X -~ <
. -
. B
R .

R

tloh for the tWO spell1ngs in that the -

_\psedﬁe1morpheme, on analogy t%gthé comparat1ve and agentlve

'*suff1xes in English One argument aga1nst any 1nfluence of
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nonsense word study»argue fo. the influence of spelling

i3
N .

’i conventions which is a different type of orthographic

interference N & <
T

Another example of orthographic’influence at the
) ind idual word level was’ for the word guo te A=/Kwot/). This
]
b word Was cons1stehtly judged ‘as hav1ng three, rath?r than e !

~ four, -speech sounds In English orthography,uthe q sound’” .
\s almost always [KW}«“ There are literally no English words "

e ‘spelt with‘bn rnftial kw oF cw (OED 1971) and few
‘ at are prbﬁbunced ﬁkw] and not spelt w1th an Tnitial q

12' (one such exception.is ch01r) Under the 1nfluenoe of such a®
strong spelling rule 1t ig hardly surprising that naive
speakers claim that there are.only three speech sounds in

h ) the word guote. For conSistency in phonemic analyses. lt is

¢ . )lu.m. Cagre

thus suggested that the initial clustér of the English word

ca

guote be represented as /K“/ rather than as /kw/. Although
this might be obJected to on phonetic grounds, it more

accurately represents native speaker intu1tions than doeﬁ

T

the two- segment analy51s ’_ . . A | . . %#;
_— N Three of the other words that had initial PRI L,.&
e ﬁ iconso?ant + glide clustersdﬁere of the ew/ue spelrime (EL__ ‘ .\ -
. ' view, cue ). AT of these words s tood Out as.éxceptions in ,

both statistical analyses of Experiment 2a and 2b, but there

- -

."'4was no preferred spelling (Experiment 1) These words were

?Fi . different from the other<E§EEyé,of their spelrime (stew
'8 sue, true) in'fhat they were analyzed phonemichly as
' >

;.« ----------------

S8 Dne rare exception~is Qiana, the trade name for a
synthetic fabric :

“'

3 . . ' 4 ’ . . . e
vt A - _ ‘ -

:/ i .
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containing a glide (e‘g , /Cyu/). They stobd out}as
exceptions in the speech sounds task Qﬂgause speakers
analyzed them as containing only two segments, rather than
three. This suggests that the glide is perceived as either
part of the vowel or of the ihitial consonant Ev;dence from
Experiment 1 supports ;he analysis of the initial

consonant + glide cluster as one segment All native

speakers agree that cue and sue rhyme When asked to providei '

rhyming words for these_words, subJects gave words that had

-

,w;jﬂ\% The only difference was.the _fiﬂf.ﬂgn
initial consonant on‘ﬁftf%hant cluster SubJects did not ke
give words that ended in /yu/ as’ a rhyme for cue, which

;suggests that the 1n1t1al consonant + glide are perceived as

‘a unit and the vowel as separate from the glide. Coinned

with the'speech sounds‘data, an analysis of /CTu/- is

supported for these words. The other test item with an
}4}

initial consonant + glide cluster was. mute, another

~consistent exception in both Experiments 2a and 2b The

'argument'gwf ‘mute: to be analyzed /m*ut/ is the same as’ that
offered'above v - -

An 1nterestihg test of this analysis wou id be;tO‘

Lconduct a speech sounds experiment and/or a rhyme experiment

comparing words such as ggg[ggg cue[cgg and [ When

asKed to make 51milar1ty of. sound or number of speech sound

-~

'r[comparisons between such words, speakers haQe difficulty

-

pnov1ding answers,\although thaf'are comtidpnt in giVing the

| -nunber of. speech sounds for ﬂié‘ isola'ted wonds There seems

AT
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to be some difficulty Knowing how to classify the initial
consohants of these words that have traditionally been
analyzed by linguists as a consthnt plus the glide /y/.

Another example of this the the pair of words fuel and

”fool. In informal interviews, speakers do not agree that 1&&

those words rhyme w1th‘each other, but claim that each»

rhymes with the words cool, ‘cruel, yule ,'and stool. The

initial /fy/ (or /f?/) of fuel seems to be affect1ng the

» perception of 'the rest of,}he word only when it is compared
ﬂ_'directly'to fool. Again, it would be interesting to see how.

i exper1mental data relate to these impressioné

The examples that have been d1scussed ﬁbove concern the

,poss1ble m1srepresentatlon of native speaker percept1ons by

traditional phonemic analyses. Although not the original,.
mot1vat1on for th1s study, the dellneatlon of such
d1screpenc1es between phonologwé&l analyses and Speaker
perceptions shoqu help explain some results that un® 1 now

have been rather en1gmat1c Instead of blaming the poss1ble

vconfoundwng influence of orthography ¥or results that do
“not fit wi th establlshed theories and predxctlons,

:phonolog1sts should more olosely exam1ne the1r assumptions o

about speaker knowledge -and conduct needed exper1m;hts to ‘

‘evaluate any confOUnding variables

‘However, - it seems clear that orthography can be a very.

’lmportant 1n¥luence on phonolog1cal Judgme epending on

's1gn1f1cant effect but 1n the speech sounds task it was

/

7

i

.the ype of task In the rhyme task presentation mode was aJ’,
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:orthography seemed to be a factor in the present study, as é_

: orthograph1cally (e g., gque, mute “quote) people do not seem
’ to/perce1ve it f/or words in wh1ch the gl1de is. . - HN\_;;;

not. This suggests'that‘Knowledge of orthography‘is

~gdifferentially utilized, dependent on the type of task, and

therefore could potentiate or interfere with phomological
judgments depending on how much phonographemic divergence"

ethere 1s In ambiguous cases, where there are no . , o o
morphologlcal cues, orthography tn the forﬁ o¥~—careful

~

e_pronunciat1ons might be the decid1ng factor in making some .

phonological judgments A possible example of amb1gu1ty

which might 1nvolve the need to resort to an

orthograph1cally based "careful pronunciation” is-the é~ :
following d1alogue :é & -;. A L
o Q: Which do you wantﬁ@ladder ov:: the pall'? CowET -
A; The [laFr] (ladder or latter?)s" vl_{ B ~j”‘4h

Skousen (1980) d1scussed three poss1ble 1nfluences of
orthography on 4dult perceptions of phonet1c ‘ ‘
representat1ons These were: spelling pronunciatlons, ,tw o “*
phonemtc overlap or arch1phonemes,rggd*12}g§pretation of :.” l.f‘?f
"reduced" phonet1c sequences such as [kit] (can’'t). In these
.types of’amblguous cases, Skousen clatmed that orthography
was the determining factoc/Th phonolog1cal Judgments IR a.

‘sense, it was on%g 1n amb19uous or confl1ct1ng cases that

‘ . ”

wekl. In cases where a phonet1c gl1de is not represented

'.unamb1guouslyzwepresented orthograph1cally, it is perce1ved

—w._.'_/

-—--—-----—-—_--_-

A3
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iR the determmation of sﬁ: questionsgt

'Vanbigmties (such as l?shether q represents one phonemic

-‘include spelling ,rules orthographic\representations. and/or R

‘:morphologjcally related forms

,z’m?'d ' ‘ T

' as such (e.g., yule).

Ironically, some of the ambiguous cases are the ones_ of

) most interest to phonology They are words that have had

&
under lying representations postulated that differ greatly

from their phonetic form. Often these representations were
Justified on the basis of morphologically related forms,
which are also represented by the orthography (e.g., sign,

"Signal). Of 1nterest to the question of abstractness in v

' phonology would be whether there is a /g:’mn the underlymg

representation of sign Hwever,_cautio&wst be exermsed
B \

VIR

not heav1ly influencmgwdemsions. Before“ﬁv

- g

abstractness controversies, it would seem reasonable to

' determine%lhat an'bigui t*les exist in the sound system df .

- English that- cause difficulties for speakers nm - o g
. Bt (. ?\

phonological judgments It is likely thafg any potential

seglnent or: two) would be resolved by akers on the. basis o

.. of whaQer information is avallable:to them. This might )

.
=

L}

"a;

Discrimination of potential ambigm ties by using all

means ava'clable might also explain differences noted between :

x’ g&.n"
'adults and children s phonological Judénents 0’ Neil (1972) K=
B

" noted that children’s phonological illusions differed’ from e

| »"_adults oy and attributed this to’ adults Knowledge of . -
'ﬂmorphology and orthography ' Read (1973) found differences

v
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‘classification of ftr/ between [trl and [&-1, whereas adult '
'speakers rarely. classified /tr/ as [¥&r], possibly due to the n )

' .(1974) involving s+ stop clustersﬂin nonsense words by

. them §p. Fink phrased two possib)e eacplanations fol' this. _,__
 both in terms of the English orthogra&hy The fin( was thet K N

o R o Adults have\a deep‘ly mtpm set §f I l‘ogfcal ﬂlle""" :
L : for their landuage Even though children may heVe «"““Q"ed-ii’;-f;v__'-”a
S the phonologit:al roles of their ]angugge' they are ﬁore

t
~a . -
. N \
‘ . ¢

between children s and adults categorizatlons of certain

phonemic sequences in English (e.g-, /tr/) Children split'

influence of orthography and spelling conventions
Additional adult/children conparisons wene made by ank :

' native English speakers Children spelled (and presunahly

VR TIN

perceived) [sb] clusters as 5_1;_ wheredﬁ«a ults would‘ spell o

literate speakers know that the’ letters b eg end cﬂ.do not |
?’ - .”.x“
occur af‘ter s in initial clusters. 80 they write p. 't. ,OP' k g

instead 'Fhe \second explanetion was that an actuel chenne in
?f§ .
phonemic categorizatlon occurs as speakerd?internalize the '

&

rules of English spelling.,so that eduits do not even g

However. 8 third explanation alsoeexists for : E
differences between children s :nd adults perceptions

- \,..« . o L > . _‘ . P . -
10 LT e Ty .
LT ¢
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et ; . . : : .

; obtbo'graphies"'of t"he'lan:ou:vdes invo"lvea - .';..;/‘ SR
Thus. although some differences in phonological "
Ws that exist between chﬂdren and adults (especially

’.,/ v

for’’ those anbiguous cases involving oontextual
o neutr;lization) might be‘ttributad ho Knouledge of
@g mgrthogrq@;y and ;pening'rules. others miqht wen reflect
ﬁaal developmental differenqes ih phonological knowledqe |
@5 is 1morrtant both“‘for' cq_gtro\ ‘irr gxptrimntq] phonology and " ' .
. 3&:;"~researcb 1nto the representation of tﬁe souns 'E’ystem of B \ o ‘
Engﬂsh that t'hese d'lfferencgs be l‘e@pdnized@and explained .

‘3
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o APPENDIX A

' Racfe 1: Block A wo’rés and their phonemicizations.

‘Page 2: - Block B words ’l‘a}ﬁd“ﬁ}ieiz‘“ phonemicizations.
Iy ‘
| -

N -



1. YULE ./.yu.lT/, 31.
2, SHOT %t/ 32.
3. CLEAR___. /kiir/ 33,
4, LRAFT__ /kraft/ i 34.
s 6o e .
8. h;ns Jmet/ 36.
7. CUE______ /kyu/ 37.
8. PEEK fpik/ . ° 38.
9. BUYER /t-c?}j 39.
10. DALE___ /del/ 40
11. DOFF /dot/ _41.
12. DARE___. /der/ 42,
13. PIE /pa¥/ _43.
14, WAIT____ /wet/ 44,
15. THOUGHT_/6ot/ 45,
16. LIAR___/la"c/ 46.
17. DOUR___/da"c/ a7.
18. BEES____/biz/ 48.
19. PREEN__ /prin/ 49,
20. KITE___ /kd't/ 50.
21. VIE_ /vaY/ 51.
' 22.. STAFFED_/staft/ 52.
23, OFREEZ.E Jtriz/ 53,
24, LOOT___/1ut/ 54.
.25. BEER___ /bir/ _ 55
26. BIDE___/bavd/ 56.
27, FLAIR__/fler/ 57,
28. STEW_.__/stu/’ 58.
29. SHALE__/%el/ s
‘30.'_- FOUGHT__/tat/ __60.

92 -1

OAT /ot/ \
CUFF___ funts L. #
TIGHT___ /ta’t/

SCOUR_ /sko.wf/

SPIED____ /spa¥d/

JEER /Yic/

JEAN /Yin/

GREEK /arik/

LOW . Llo/
. CHAIR___ /%er/

JUTE__. /)ut/

TOUGH__-_/tat/

" COWER /ko.wr'/

BRIGHT__ /bra’t/

BEAK /bik/

LEAN___/1in/

ToOL /tul/

HIDE____ /nad/

AFT /aft/
CRATE___/kret/
SHIRE___/Sa¥r/

GLOAT___ /qlot/ ’

SHOW /¥o/

TREES__ /triz/

‘PEW Loyu/

TRAIL__ /trei/

TOTE__ /tot/
CRUEL___/ikcul/ i
SCOOT__/skut/ !
‘DRY fgrav/




Rt

Qe

© O N D WM B W N e

A e R : S, .
| CHAFFED___* sdatt/ 31, GEAR_____ /air/
CFEAR__ | /fl/  aa. SIRE__ /save/
LIED___- " /lavy/ 38, TEAK_____ /tik/
SPRTE______/spart/ - 34. QUOTE____ /iwot/
PRt ety g SOUR___ /sav.:/ -
TIE __/taY/ 3. SHEEN, R
DAY [datt/ 37. FoOL | F/ful/
Fug : [tof 38. LAIR B Jter/
BITE_> pavt/ 39. NAIL  /nel/
10. DOTE . /dot/ 40 CHIDE___- '/Eav'dw |
11, SCALE skel/ . 41. GLARE___°_/gler/.
12. 6ot ._ fast/ . 42, MUTE_. _ /myut/
13. TRAIT____ /tret/ 43, MY____ jmav/
14 FREAK___ sty 44 GAIL____/layy
15, SKY /skav/ a5, SUE_____ /sul
16. TRUE frof 46 GRUFF . - /grt\f(-‘.
7. RULE____ /rul/ A7 ROM____/ro/
18, BAIT____ /bot/ @@ ' 48.KNEES__. /niz/
19. BOAT foot/ - & * 43, mso _ 'Zfrava/
20, BRUTE___ . fbrut/ i 50'.~ROUGH el
21. BROUGHT___ /brot/ 1. REEK _Iri
22. BOWER__"_ sbovcy 52, VIEW____ fwwu/
23. FIGHT___._ /fa¥t/ .~ 53."THESE____ /81z/
24 LAUGHED Lleft/ { : _5_4,.’.‘couen ' ‘/k;,f/ L

25, SPOOL___ /spul/ . §5. TROT____ftrot/_

26. SHEER___. /8ir/ ~  56. TEEN_____ /tin/_

27, SPARE____ /sper/ - 57. GLOMER_ fglavr/ . .-

28. DIRE____ foave/ - 58 WOE____ /m/

29. HOOT____ /mt/ ';'.‘59-".:;aR1AR . S

‘30‘. CH,‘EE.SE‘. /E12/ . “-60 GLEAN '




APPENDIX B
. !
r»“Syilablevep&ntSAana;meanmnumbernof-speech_sbunds given for. . .
the syllabic criterion group, Experiment 2a.
Page 1: Block A words.

" page 2: _Block B words.
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‘ 93 - 1 )

‘ Syllables Sounds . » Syllg.bl.s Sounds _.
1.~YULE 2 1.1 _31. OAT 1 1.3 - e
2. SHOT___1 1.1 32. CUFF__3 1.2 _

3. CLEAR___1 1.3 __33. TIGHT__1 1.4
A CRAFT__ 1 e 34 SCOWR_2. 18
5. GO 1 10 35. SPIED__1 e
6. MATE__ Q1 1.1 36. JEER . 1.2

7. CUE N 1.2 _37. JEAN__ 1.0

8, PEEK___3 1.3 38. GREEK__ 1.2

9. BUYER__ 2. 19 39. LOW___3 10

10. DALE___ 2 1.7 ldgf“CHALR 1 1.2

11. DOFF 1 1,1 41, JUTE___1_ 1.3

12. DARE__1 1.4 42, TOUGH_1 1.3 ©

13. PIE_, 1 1 43. COMER_2 1.9
i4T‘WAIT 1 14 44. BRIGHT 3 1.2
.15, THOUGHT s 45, BEAK' 1 1.2

'16; LIAR___ 2 1.9 '46.:_LE‘AN‘ 1 1.3

7. DOUR__2. 1.8 47. TOOL__ 2 B

18. BEES__ 12 _48. HIDE__ ) 13

19. PREEN_y 12 49 AFT__a 1.

20. KITE__1_ 12 S0 CRATE_ 1 14

21. VIE___. 11 51. SHIRE__ 2 1.9

22. STAFFEDL’ 18 52 GLOAT_1 a5

23. FREEZE_) 13 B3.SHOM__1 . 1.2

24. LOOT__, 10 54, TREES_ 3 L2

25. BEER__1 1.1 55. PEW___1 - 1.2

26. BIDE__ 3 22 56 TRAIL_ 2 s :
27. FLAIR_ Ve . ST.TOTE_3 e T
28. STEN__ 3 © 1.2 58 CRUEL_ 2 1.7
129, SHALE_ 2 15  *759;,scooi‘.<i, ‘ i.sﬁgf;. £

©30. FOUGHT_1 L3 60. DRY___3 20



IS 2

~;Qfsq;

Y

. GEAR

. SIRE

. ROW

. KNEES_

. FRIED_

. ROUGH

. REEK

- VIEW

. THESE

. COUGH_'

. TEEN

 syllables
1. CHAFFED___ 1

2. FEAR 1
3. LIED 1
a. sPITE__» .,

5. FATEL 1
6. TIE 1
7. DAFT 1

- 8. FOE 1
9. BITE '
10. DOTE N
11. SCALE 2
12. GOT X
13. TRAIT. 9
14. FREAK 1
15. SKY L
16. TRUE 1
17. RULE ﬁg;{A
18. BAIT, 1

19. BOAT .

' 20. BRUTE !
21. BROUGHT ;.
22. BOWER_____ 5.

23, FIGHT.”

.24, LAUGHED__ ‘i

25, spoOL__ - 3
26. SHEER_ 1
27. SPARE___ 1
28.DIRE___ 5 -

. HOE__

.éQAQHOQT if,.;1‘”j

- .

CHEESE_ 3

J.1

e )

Syllables

|
i
;
i
i
!
?

. TROT__

7. GLOWER___

BRIAR_-_ 2

60, GLEAN___ i
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. . . .'4. '
‘ . . "

__._WQrQ means.»phoneme _index (PI),. and grapbmindex_tcx) for the - .
"phponemic criterion group, Experiment 2a. - \‘\ A .

\

Page 1: Block A words. . .

Page 2: . Block B words. °



- - 6 T e pr "ot .
1. YULE_ 2615/ 4 31. OAT__ 2.000 2 3 1
- 2. sHot zsgj 32 curF_sSe 4 _
3. CLEAR.___QL s s N 3? n‘ems.og}o 15
4. CRAFT.4462 ‘s s 34, SCOUR3. %@ s s o
5. GO___ 2,077 2 2 3%, SPIED3.615 4 5
6. MATE__3.000 3 4 - 36, UEER_2.923 3 . 4 |
. f 7. CUE__1.760 3 3 37. JEAN_3.000 3 4 ‘
: S . : oo ‘ 4
8. PEEK_2.903 3 4  '38. GREEK3.923 4 5 |
g, BU.YE"R._L_zax 3 s 39. l0W_z.308 2 .3 | )
| \ L 10";  DALE_ 100 3 4 - 40.-CHAIR3,000 3 5 .
N | 11. DOFF_2.923 3 4 | 4-1. dUTE__;,_Qg;L | 3 4 i
. 12, pA‘geal 3. 4 : 4‘2.(—Toueﬂg;ooo i3
13. PIE__ 2,000 2.3 43, CONERa 615 3.5
M WAIT 3097 3 4 44, BRIGHTigez 4 <
/5. THOUGHR-231 3 7 45. BEAK_3.000 3 4
" 16. LIAR_3.385 3 4 46. LEAN 3.000 3 4
"1°7v"JDbUR 3"3‘85‘ 3. & 47. ho. 3.077 s 4
8. BEES 286 © 3 4 _48. WIDE 2368 3 s
19. passna 346% i‘ 5 » ”49‘ ’AFT' 3.000 3 3
200 KITE_2.923° 3 4 _56. CRATEZ.23 4 5
C2VIE_2000 2 3 e, SMIREles 3 s
2. STAFFED 425 . 9 52. GLoATI.e06 o s
o 23;-FR5E!E 3.0 4 6,  53. snow 242 2 4
24 LOOT 3. 077 L 3 4 s 54. TREES3.692 - s {
e .:.'2‘;52."_‘8EER 2.615 . - V5",5.lf;PEU 2.462' 33 ';
Se . N '5_‘6."TRA1L3 023 4 o 5'».9“ --%

»j-_'fTOTE 2923 3 4 |
f;%CﬂUEL4 154‘?' 4 5 @
36001’3.692 4 g
DRY 2 592 3»  BT

.




B - £

X

2;-5.'4 "M“'n» b1
1. CHAFFED 3; 615 ‘, a

7

‘2. FERR. 2538 | 3

£8- "IED___._A&_.L-'

'4 spm ézzz ¥

5 FATE 2-,7§9 ﬁ; _ |

N ouafffs“*‘g‘,‘gg“r"

“6 TIE'

.. .7 DAFT , .

8 FOE___ d.9p3i 2~

‘~1-,

W jw lwi‘.,

3.

9 BITE, sigh 2

37

'H} om’{" 923'. L g

. ”'“' ’SC‘}-&LE ; 1“: ;.,.4"_

4

2 .

3

14 r&um ’ 3%

5. ‘QKY 2769‘“ 3

1§ IRUE 3,000 ”,

—

. GRUFF_3,769

T7 RULE- 3.-.227 3

18 BAIT, ;goom S

T \”‘;’21 BRO@TT’?GQ 4

22" BOWER_ 9@5

23 ‘FIGHT;‘ 3, oé"

- 24- LAueHsﬁ 3 923

COUGH 2 923 e

4,
:? : TROT J 769

',25 SPDoL ;g

© 26, SH£ER g QQ ;z

. TEEN 222

- ‘27* SPARE i Q

 @ 57. GLOWER. w

- 28 ‘oms 2.9 ”3‘ _

_.58. ‘H,'QE’




/ f APPENDIX D
/

,,’
/

e g e 2y B - . ,
Hierarchical clustering output for words. for phonemic criterion

~N

+

group, Experiment 2a, exceptions underlined.

-

Page 1: Cluster 1. -

Page 2: Cluster 2. -

Page 35 Cluster 3. ) /)
A ~

\

Vo

\95



;

Cluster 1 ~ 3 segments exgeptions)

Word # Word " Word # Word

1 yule 113 these
2 shot ‘ 36 jeer
10  dale 83 fight
11 doff : 102 mute
18  bees ‘ 12 dare
107 row 20 kite
112 ‘view 70 dote
6 mate . 72 Tgot
26 bide 9 buyer
33 tight ' 94 quote
37  jean 14 wait -
41 jute ) ~30 . fought
42 tough ) "15 thought
45 ‘beak _ f 20 cheese
o4 afe 32 cufs
69 bite - 114 coughv
76 . true 46 lean
78 bait : 96 - sheen
. 79 boat B peek

108  knees ) 57  tote
111 reek ' _ 110 rough ~

» )

95 -

"

Word # Word

116
93
88
89
40
86
98"
95
99

104
16,
17
29
51
24
47
77

14°¢r~

28

.teen

teak
dire”
hoot
chair
sheer
lair

sour

" nail

jail

liar

" dour

shale
shire
loot
tool
rule
sire

chide

stew



Cluster 2 - mixed (2 and 3 segments)

" Cluster 2a

[

.

Word # Word
5 go .
108 sue
118 hoe
13 pie
21 vie
31 oat ’
103 my
7 cue
66 tie J
68 foe

65

Cluster 2b

Word # Word
25 beer
48 hide
60 . ,dry a
75 sky
91 dear
97 fool
39 low
53 éhow
55 pew
62 fear
63 lied

fate

ke

L\‘ 95 -2



3

Word # Word

-

3
34
43
19
23
74
38
50
27
44

5
71

73
80
101

82
84.

52

‘clear

' scour

cower

‘preen

freeze
freak

gteek

Crate

flair

' bright

spied

scale

trait""

brute _
glare
bower
laughed
éloat

3

g

‘ ‘Cluster 3 - conédhpnt_g}usters (2 exceptions)

v .
Word # "Word
81 brought
115 trot
- 54 ttees.
109 fried .
59 scooﬁ '
85 spool .
87 spare
106 gruff
120 glean
56 . trail
58 - cruel
119 briar ‘
4 craft ;5f
117 glower, . -
22 staffed .
61 - chaffed
64 SPite'
67

‘daft



-APPENDIX E

Word means, phoneme index (PI), and grapheme index
subjects of Experiment 2b.

'Pdge 1:  Blgck A words.

Page 2: Block B words.

(GI) for the

96
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Mean PI GI | Mean *"PI" GI
1. YULE 255 3 "4 | 31 oar 250 2 3
2. SHOT___2.950 3 4 | 33, CUFF___ 3.000 3 ‘4
3. CLEAR__3.750 "¢ 5 | 33. TIGHT___3.250 3 s
a. CRAFT__.4.800 .5 5 \\ 34. SCOUR_"3.850 4 s
5. GO 2150 2 2 K\35, SPIED.  3.850 4 5
6. MATE____ 3.000 3~ 4 ’:}s. JEER 2950 3 4
7.* CUE 2.050 3 3' 3] JEAN 3.000 3 4
| ! .
8. PEEK 3.000 3 ‘4 38. GREEK___3.850 4 5
9.*BUYER__ 3.650 3 s 39. LOW 220 2 '3
10. DALE 3.000 . 3" g4 40.* CHAIR '3‘.40‘0 3 s ‘
11, DOFF___3.000 3 q . 41. JUTE 3.000 3 4
2. DARE___3.050 3 a4 42, TOUGH_ 3.050 3 5
3. PIE____2.150 2 3 43.% COMER___3.700 -3 5 -
14, WAIT 3.000 3 4 4’ BRIGHT___4.000 4 6
15. THOUGHT 3.350 3 9 - 45. BEAK .00 3 4
16. LIAR .Lg;& 3 4- 46. LEAN 3.000 - 3 4
7. DOUR___3.300. I T4 - 47.T00L_ 3osp 3 4
18. BEES 3.000 3 4 48. HIDE 2,950 3 4
19. PREEN__3.950 4 5 49. AFT. 2950 3 3
20. KITE 3.ood 3 4 50. CRATE | 3.900 ,'4 5
21. VIE____ 2.000 23 __51. SHIRE 3.300 3 s
22, STAFFED 4J§.g' 37 .52, GLOAT___3.850 4 .5
23. FREEZE_3:950 . 4 6 _53.9SHOW___ 2.550 2 4
24. LOOT_. 3.000 3 a4 54. TREES '5.900, 4 s
"25. BEER 3.000 3 4 55. *PEW 2.350 3 - 3
26. BIDE__ 2.950 3 4 . 56. TRATL. _3.900 4 s
27. FLAIR_3.900 4 5 57. TOTE__ 3.000 3 s
28, STEW__3.300 3 4 58. CRUEL__ 4.050 4 5
29. SHALE__3.200 3 s _____59. SCOOT___ 3.800 . 45
30. FOUGHT_3:300 3 ¢ 60. DRY__  2.95 3 3



96 -2 ¢

| Mean PI GI S Mean PI° GI
1. CHAFFED_4.200 4 7. 31. GEAR_: 3000 3 4
2. FEAR____ 3.050 3 4 32, SIRE._. 3.050 P ‘:
3. LIED." __3.000 3 4 33. TEAK____3.000 3 _4
4. SPITE_ 3850 4 5 34, QUOTE__ "3.550 4 5. E
5. FATE 3000 3 4 _35. SOUR___ 3150 3__-4
6. TIE 2.000 2 3 __36. SHEEN 3.150 -3 s
7. DAFT 4.000 4 4 .- 37. FooL 3.000 3 4
8. FOE___ 2.000 2 - 3 \\"'.w_38. LAIR . 2.950 3 4
9. BITE___ 3.000 3 4 39. NAIL___ 300 3 4 .
10. DOTE___3.050. 3 4 40. CHIDE__ 3.250 3 s
11. SCALE__ 3,950 . 4 5 - 41. GLARE 3.900 4 5
12. GOT 3,000 , 3 \'13 82.¢MUTE___._3.050 4 4 s |
13. TRAIT___ 3,950 \4 5 43. My 1,950 27 2 o+
14. FREAK__3.950 M{ 5 44, UMIL___ 3050 3 4
15. SKY 2850 3 3 45. SUE_ 20000 2 3
6. TRUE___2.900 3 4 ' 46. GRUFF__ 3.750 4 5
17. RULE__ 3.000 3 4 47. ROW 2300 2 3
18. BAIT__ 3.050 3 4 4; KNEES,_. 2.950 3 5
19. BOAT__3.000 3 4 ~ 49. FRIED_. 4,000 4 5
20. BRUTE_ 3.950 4 5 50. ROUGH__ 3,050 3 s
21. BROUGHT 4050 4 ™ 7. 51. REEK___ 3,000 ' 3 4
22.+BOWER__3,900 3 . 52, &IEW 2600 3 4
23. FIGHT__ 3000 3 5 - 53. THESE 1200 3 s
' 24.-.»L'AUGHED 4.000 4 7 l 54. COUGH__3.000 3 s
25. SPOOL__3gs0 4 s T 55. TROT__-3.05 4 4
26. SHEER__3.350 3 s 56. TEEN____2.950 3 4
2-7_.'-‘SP'ARVE’ 3.800 4 5 57, AGLOWER___4.400 4 &
28. DIRE_ -_3‘.',050' 3 a4 58. HOE. 2.000 2 3
"2.9}_H00T'} _.3.000 3 4 59. BRIMR__4.000 4 s

- 30. CHE’E'SEa"s;Jso" 3 6 . 80, G,LEAN 3.950 4 's’
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APPENDIX F

N

_ﬁi??ﬁ!ghiQQlJQlustering“output,fozqwords»forwExperiment~2bf»exceptions~5-“M»LJ

. -
. .

“underlined. .

Page 1: Cluster 1. _

Page 2: ' Cluster 2.
Page 3: Cluster 3.
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Cluster 1 - 2 segments (4 exceptions)
; |
Word # Word T
1 yule )
112 ‘view
‘31" oat
55 . ew
39 low
107 row
53 -~ show
21 - vie .
66 - tie R
. £
68 1 ™oe L
.~ 105  sue
118 "hoe -
103 my
-5 go
13 pie - ' . 5 ! '

"7 cue ) o \



-

Word # Word

2

6

8

‘10
11

14

18
20

24
25

32

41

45
46

57
63

65
69
72
77
79

shot

lair
mate
peek
dale
doff

waig

bees

kite oo

loot’
beer
cuff

jute

beak’

lean

tote

lied
fate
bibe -

got

rgle

boat

<

89
91

93
97
111

114

-36
70
102

104 -

26
108
47
-88
42
83
110

12-
- 62 o
_ bait g‘ - 86

Word # Word

fhoot o N “ - 48
gear B ]
teak ’ ‘_ - 60

fool  x T 116.

reek - , 75
cough‘l . . 6
jeer | - 15
dote : “;.\  co33
mute . ) 30

Jail - 28

o

b%deJ . , 29

‘\knees: . : -5 40
ftooly*f e e,

y | o 16 .

dire ¥

fight BT

‘tough . . A Do ‘9Qﬂ‘

rougk - :"a- : ":]100:

b

feéf'A_b~ ] .. 95
L

5.

jean s H

Vsire L pe

~ sour

hide

- aft
‘dry, ‘A .

teen ' .

' sky
true

;hopght
tight
fought *
stew
shale
Chair
shire

liar

'épeese‘ -
~nail
" chide
dare o a7 |

dour °

- sheer -

sheen
these



luster 3 - consonant clusters (3 exceptions)

.Word # Wword

brd## Word

——

3 clear ) 38 greéi-
35 spied . Sb cratg
94 quote 52 ' gloat
19  preen ‘ : 54 trees
23 freeze - 'm 87 spare
71 scaie : 59 sgoot
73 trait . 64 spite
74 | freak _ 85 spool
80  brute » 106 gruff
.15 trotf ) . 58 - cruel -
- “chaffed
' 5ria‘r e

glower

.20 - glean ' o 61
67  daft 119
ol - glare. 117
44" bright 9. buyer
09  fried . 34. scour -
8l _btoﬁghﬁ SR 43 cower
8@?” 1§pghed““'”: “f . 82 bower
56;' f££5i1 - . e 4 . craft
27 flair - | 22 staffed

‘%i;,i  2‘ f‘- :{f§*j

oimFraal

. .
s

a2y o P T et A ke e




