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' ‘@EtiOﬁs could be investigated in ‘a novel controlled cont"':"i"

?} créatures rnade up the corpus of this language Subjects (Ssl we‘ it The

the inﬂections (i e,. /§7 and /k/} \ ‘ ': o | - _’ .

s Results 1ndicated [ thg Ss. did best on the items that they were. trained .
on Spontaneous voicing assimilation occurﬁed but the vocalic varia@ was
"-i'.;‘._'rarelx produced D S S R

_ In the second experiment there were three training groups In Group 1 -
Ss were taught only the [+voiced] variant of the inﬂections /i/ and / g/ ln‘fi'
Group 2 Ss were taught‘?@le [-VOiced] vanants /§/ and /k/ In Gi;oup 3 Ss.bn-"

were taught all of the variants for each inﬂection -



Ss were able to produce the [-voiced} variants spontaneously in allj'_f.

LI

training groups However Group 2 generally did not prpduce the [+vo1ced]'_._
."_'variants as was expected Spontaneous productlon of the v'ocalic variants was
rare except ln Group 3 where Ss had been taught these formsv."The results of
N this experiment suggest that the basic or underlying form of the regular plural‘ ; ‘_
’and past tense inﬂections of English are the [+V01<38d] variants / Z/ and / d/ |
From these variants we can predict the use ol' the {-voiced] variants I s/ \and?
‘/ t/ by a. general rule of devoicinj"‘ 'I‘he use hf the ivocalic varianfs /az/ and
/ad/ is apparently governed by a morpherne speciﬁc rule which xnust be
leamed | o “ “ .}’.- o
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ST cuserer®ne
L . INTRODUCTION -

Rl In lmguxstic theory. rules are p051ted to accbunt for the systematic ,.
5 variation that occurs in language ThlS is a perfectly‘ acceptable approach if the '

R theory is restncted to descnbmg the output of a 11nguistic system that is, 1f 1t isi
" a taxonomic . theory Serlous questions do arise however if claims about
»psychological lingmstic processes are based solel‘y on taxonormc descnptions of

| language "For although such descriptions might accurately describe and L

l ':'f_ predict the s‘tibstance of a language as Kiparsky points out they do notpf_'l
"’necessa'ily represent the form of this knowledge in. the sense . of actually

correspo ding to. thé system of rules which is internahzed by the spealqer i

In psychohnguistic theory a rule should describe some aspe::t of the -.
.b__'_"vknovaledge-er—psychological processes involved in the use “of language .'
_':Psycholinguistic experiments are therefore designeMG demonstrate that a. |
proposed rule has some evidential claim to psychological validity The goal, in j

, " }short is to go beyond the imposition of psychological inferences from the data l ‘,
Lo achieve their demonstration through data (cf Baker & Uerwmg 1982 pp ‘
A"'194 /1)97) The limitations of the design must therefore be, attended to m._ '

o forrnulating any interpretation of the results of an e)@)eriment | ' ' _ ’
" In the area of English inﬂectional morphology rn.any studies have" "
, _.focused on understanding the processes involved in the acquisition and _
- 'productive use of the regular forms of the past tense and plural inﬂections Of”

-'particula" interest is the question of what strategies are usea and how these
,strategies are generahzed into rulesin. the learning process | | ‘ _
In Jgs‘gdean Berko condu’cteda pioneering study on the productive use e

or English inilections Pnor to her ‘WOrk, most data on these inﬂections were . -

';based on the taitonomic analysis bf static language forms Her study showed'



o fthat the use of inﬂections was productive i e.. the production of the inﬂectedf"

‘_forms of words 1nvolved the use of some type of generalized rules and that

.'v ‘»-‘control ot' these rules seemed to follow a developmental patiern

g What was rnost innovative about her study was her use oi’ nonce forms

{to test for the productive use of inﬂections By using 5uch fom‘ls she was aﬁ—c

to. eliminate the possibihty that children had merely learned the inﬂected forms'

el

,' oi’ particular words by rote Thfs method also allows observation oi' acquisition' :

' ‘v""f,-processes on an intense scale The diary method of observation though tt‘ »

= provides valuable mformation takes considerable time and only a few subjecis

.

“can be observed ik a given study It is a% difﬁcult in naturalistic studies to

determine when new inﬂected fonns are actually being encountered and used
; since the observer can.not normally spend all oi" his time ‘with the. subjects
= Berko s method allows the resfarcher to provide a situation where novel forms
;'.--must be produced where multiple novel forms can be given to A subject in a.
: short period of time and as a result many subjects can be observed ’I‘his

allows the researcher to mak generalizaiions about the observed perforrnance

'and gives greater support to s me theoretical claims than studies involving only_ |

| SR

one or. two chIldren Berko s study itself was lirnited and the evidence from hcr o

" data only allowed her to, conclude that English inﬂectional morphology was\

indeed productive but. not in what way it was However the signiilcance of o

' "ﬁBerko s method was that it opened the door to examining just what processes |

‘ "_are in(olved in the development of the producfive use. of the English inilections |

s

One area of English inilectional morphol\gy that has been iuntensively;' :

S studied using the “Berko method"'ls the past tense and plural inllections and

- their allomorphs As backgroundr Derwing (1980) considered seven possible .

| _theoretical analyses of the d'tribution of the regular plural allomorphs These ; |

,provzde possible interpretations for the types of rules involved in the '

o distribution of the plural allomorphs once a speakers use of them is fully‘ .

-

:'.productive S "



The ﬁrst analysis accounts for the distribution as simpiy a “List Plural -
' forms of words are memorized as they are learned without analysig into stems o
“and afﬁxes The second (“Whole'Stem") analysis statdé that while speal\ers may ..
';""identify the plural suffixes as distinct from the stems to which thty are |
" attached the’ former are assigned to the latte;' on an item—by—item basis ;
-without ‘any. further generalization Berkos study promded evidence that o
' neither of these analyses was sufﬁcient to acCount for the processes invols)ed in.
v‘ plurali/atlon Though some plural forms may in fact be memorized speakers
are also ‘able to provide piurals for norrce forrns indi(:ating that funher
.. "generalizration has occurred e T
The third analysrs that Derwing proposes is that infiections are -
L generali/ed on the basxs of a rhyme analogy In this analysis the appropriate
aliomorph is selected by matching the ﬁnal VC, sequence of a nonce WBrQrith
a rhyming word whose infleciion ‘18 known Berko s study could not show the ~_
inadequacy of this type of analysis because the set of nonce forms that sl\
used was Ilimited 1o those that all had reai—word rhymes o el
o The fourth ( Segment ) analysis proposes that the morpheme variants

. 'are conditioned only by the ﬁnal segment of the stem In formal notation it.
] A

'r,.

a earsas S
PP S

s ) -az/ szsié‘}_-
S (Plura) - §-s/{prkiel__

' ~z/{bdgvdmnr]\,i,y,w:euoaaeear}

€

. _ Analysis five. called the “Feature analysis states that the variants of the ,
| plural morpheme are co/}i-_ioned only by certain phonetic features of the ﬂnai
segment of the stem Using the ad hoc feature [+sibilant] to represent the class

) (5.28.5E, ‘] this ruie appears, as



. -ez / [+S|b|]ant] W f_ : “ii.,,‘.v ) :

" 7Riural) _.,< vonced | G R
s | / sibilant]
T Levoiced] — o o T

| Just as before there is nothing in Berkos data to indicate a choice :
jb'between either of these theories nor.. even between them and a sbtth’_’:
;.(“Phonotacfic") analysxs In this sixth analysis the plural sufﬁx is assigned a
".“basic or underlying representation /z/ and is supplemented by two' .
phonological rules that correspond to phonotactic constraints of English The
.ﬁ;st predicts vowel inse?ftion between two stem-flnal sibilants and ihe second
' ‘predicts voicing assimilation for stem—ﬁnal obstruent clusters The formal

‘representation wouId be

‘Rule 1. g'— 3 / [+sibilant] _ f[{sibuah‘t]## o

S o o +obsiruent

~ Rule 2. [:gﬁ;f;ﬁfnt]—a [avouced]/ ¥sibilant

BRI I P 0 avouced | :
I o ,

Finally the seventh (“Neutral Suffix") analysis posits /az/ as the basic or

underlying form w1th"accompanying vowel—deldﬂon and voicing assirnilation o

: rules This analysis though it also predicts correct usage can be judged .

inadequate because it is not supported by the empirical facts of language

acquistion Specifically, if /az/ were’ basic one would expect it to be. the first“_f "
form to be- used and generalized to Acquisition data shows this not to be the -
3 _case and in fact,. it is. the /z/ allomorph that cxhibits these qualities while the
| /az/ allomorph is the last of the three to’ be acquired '



o Amended and expanded versions of Berko £ 1958 study have 1ed to many Bk
interesting experimental results which have increased our l{nowledge of thej‘-_"'..
";?‘»processes invoiveci in the acquisition and production of the past tense and i.
g plural inilections The analyses outlined by Deﬁo-ing above will be considered as '.
}. possible interpretations of the results of the Berko-type experiments that are o
-f.;_ reviewed inthe followingsection Rt R R L .
B Many studies have been conducted using nonce forms to elicit the past .
E tense and plural infiections Th%nature of these studies is diverse some
'.concentrating on developm‘ental trends ie when are rules ful{/productive'P -
"'-'_‘(Innes 1974 Derwing & Baker 1976 & 1979b Gray & Cameron 1980); what L
’ : methods or strategies are involved in the productive use of inilections'> (Baker &" -
g Derwing 1982 Anisfeld &Tucker 1968) is the use of these iniléctions based on' |
'fulI segments or features (Anisfeld & Gordon 1968 Derwing & Nearey 1986)‘7 -
- “All of these studies have provided interesting results and led to furthor inquiry o |

‘into the nature of the phonologieal rules volved in the use of the: past tense :

' and plural inﬂections The research condueted for this thesis is concerned with : .

; 'extending this pnor research by addressing the foilowing three questions why
.are /z/ and /d/ the first forms to be used correct]y? why is voicmg
‘ 'assimilatlon second? and finally. why is the vocalic form of the morpheme the_
last and seerningly most difl‘icult to acquire'? o R " ’ B o |
' Before these questions are addressed a review of the studies that

motivate these questions is in order -
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All of the studies reviewed in this section have used the Berko method
,_".‘:a\s a starting point for their investigation These are all’ cross— sectional studies
')_.done thh varying age grou‘ps but usually involving children Longitudirial —v‘-
'studies have also been conducted which examine the acquisition of inilectional
‘:morpholog' (cf Brown 1973 Cazden 1968 and Ervin 1964) but these will not
3':‘_'be referred to here since the focus of the research here is not: the order of the |
. 'acquistion of the morpheme variants itself but what motiva,tes this ordering
'Devel'opmental Studies , J‘ r L \« R
. -Berko 1958 L .' ’ -
. | | In 1958 Jean Berko conducted a study to determine the nature of the .
,g,learning -of English morphology asking the question “Do children possess -
| morphological rules'?" (Note that this is Berkos term It is undLrstood in this "
study that these morphological rules .ax:e more likely phonological rules
applied during the concatenation of morphemes ) ln her study Berko covered
. the plural and possessive forms of nouns the “third person singular the
- progressive and past tense forms of the verb and the comparative and
superlative forms of the adjective I will only review the results for the past
' u"tense and plural inllect_ions here _' 5 '. S | .
o The subjects (Ss) l'or the experiment were 112 pre— and primary school
children. ages 4 to 7 ’I‘welve adults were also included whose responses were
) considered correct" and were used as criteria for judging the responses of the
.chiidren 8 o | o |

The stimuli consisted of monce words represented lgy pictures of
limaginary creatures or actions ’I‘he use of nonce forms ensured that the |

N

vresponses were not previously learned or. me’morized 'v | 8 R o .



_ For the plural inﬂection 9 nonce forms were used 4 witﬁ the correct ,
response for the inﬂected form being stem # 7z/ 4 with the correct response “J ._
: bei’ng stem + /e// “and one ‘“heaf“ /hif/ which was considered cbrrect with

; .either a /hivz/ or / hifs/ response (As rioted above, responses were considered :
’ect if they co}responded to the adult standard J One real English word
i_ 1 g}a‘:s /was also ‘used to test the ability of pr‘éschoolers to use the /az/
'allornorph \ | R R - ‘
| s Six nonce forms were’ used to test for productive use of the past tense
_Three stems required the / d/ sufﬁx for a correct response ‘two required the ‘ ,'::"

‘/sd/ suflix and one required the /t/ suﬂ'ix 'I‘wo real words ring an/

_were also used to’ test for childrens use of irregular forms like rang and the L

R

- : v

' -.vocalic allomorph /ad/ of the regular p&(fst tenSe' i}.‘y / e

: The results of the study showed that th'. ve were signiﬁcant ditferences ‘.
between Grade One Ss and’ preschool Ss /On slightly less than half of the

j’ 1nflectiona1 items For plurais the difference. with the highest significance
; _(p < Ol) was for the real word plura /ésses The score for preschoolers was .

: 75% correct and for first graders. 99% correct However there wa:no . :
significant difference in scores for the nonce forms that required vowel
| insertion, all scores being below 40% correct Berko concluded that though the |
"‘children haye the /az/ allomorph in their vocabulary they are not. yet able to 3 /.
extend its use to new words For the other allomorphs /s/ and /z/ even k
generally had 1ittle dimCulty exten g their use to novel forms
‘ _ With the past. tense. the dffl’@%«ce in scores with the highest signiﬁcance ‘
: was for the real word past tense rang Here preschoolers scored O% correct,
.‘:"v(vhile ﬁrst-graders scored 25% corrg:ct. jhe ot‘her significant differenees“
g(p < 05) in scores bet:ween preschoolers and first—graders were for the past
tense forms “binged" and “bodded \A,There is no apparent explanation for these '

differences since other similar words slaowed‘no such s cant diﬁ"erence in L
‘ S e vq. ,“o . !‘ .'7 R S ‘1? )



. scores “Glinged" is: not much different from “binged but there was no
] signiﬁcant ditlerence between preschoolers and ﬁrst—graders responses on this
item. Similarly, motted" is not much diﬂ"erent thar'i" "boddedc but there was no.
: signiﬁcarrt improvement in scores for motted" between age groups What is of

- Interest here is that. there was a signillcant difference between the lowest score

e

Lfor the novel items requiring the /d/ and JAvA allomorphs and the highest score L

, rof the nonsense iterns requiring the /ed/ allomorph - . 'e_'

Berko s study raises many interesting questions however its scope is

"too hmited’ to answer them as already indicated in, Chapter 1. What can be

- concluded from her results is that there Is some extension ol’ morphological or -

. phonological processes occurring in the ir]lection of th&nonsenfe stems and

: _‘ that a developrnental trend could be involved More detailed studies would,have o

e

to be conducted to examine the nathre of these processes an j

developmental trend

e r o
,-v.Innes 1974 S A _4._.,-‘ _

y.

For her masters thesis Susan Innes (1974) an extended version of

' validates it as a tool for evaluating Berko s general hypotheses and conclusions

(In a later study, Rollins 1980 validated the Berko study itselt’ b§extending it to

0' a

a naturalistic play situation) RS 5
B Innes tested 120 Ss, ranging in age t'rom 2 to 8 years old. The, stirnuli

consisted o{ 24 monosyllabic nonce words and 8 real words The nonce i’orms

he natu_re ofthe

.were represented by pictures of imaginary creatures Ss were tested individually . j

 and given a “Berko type test to qlicit the plural forrns



’I‘he results showed age to be a relatively poor indicator of performance
. So. lnnes regrouped her subjects on the basis of overall performance on-

. nonsense forms This division led to six performance groups with approximately : "

responses Group II 8 14 correct Group III 15 16 correct Group 17-18
,"correct Group v, 19 -21 correct and Group VI 22 24 correct on' sbasisa
hierarchical pattern emerged L. e once a given item is mastered by one group. o |
") it continues io be mastered by all. successive groups- (p 34) Secondly those
3 _items which are added by the higher performance groups tended\to ﬁt into the ‘. .

' traditional phonological groupings of non—fricatives non-sibilant fricatives and e

sibilants Given the nature of the results Innes posited six stages to describé

Stage 1: No rules no plural formation with’ novel forms (Group I) |

Stage 2 Add /- s/ to stem-ﬁnal voiceless non—fricative consonants / z/'f o

to stena-final vowels voiced n0n—fricative consonants and /v/ and use no'_‘
_'overt plural rnarker with any other unfarniliar words (Group m- ' \’

A Stage 3 Add / s/ to stem—ﬁnal voiceless non—fricative consonant‘s and'- |
w/f/ /- z/ to stem—ﬁnal vowels voiced non-—fricative consonants and /v/ and X

. use no overt plural marker with any other unfamiliar words (Group III) “

S Stage 4: Add / s/ to stem—final voiceless non—sibilant consonants. /- 2/

to stem—ﬁnal vowels and voiced non-sibilant consonants. and use no overt, :

L.

' plural marker with any other unfamiliar words (Group IV) _
| St;ge 5: Add / s/ to stem:ﬂnal voiceless non—sibilant consonants / z/ o
_- to stem—ﬁnﬁowels and voiced non—sibilant consonants / -ez/ to all stem-—ﬁnal
sibilant consonants except /z/ which takes no overt plural rnarker (Group M
' Stage 6 Add / s/ to stem—ﬂnal voiceless non-sibilant consonants / z/ i |
to stem—i‘mal vowels and voiced non—sibilant consonants and /ez/ to all stem—_ L

‘ llnal sibilant consonants (Group v R <" -



. : These stages give evidence that the learning of English pluralization

rules involves some iype of feature analysis however some questions arise in
regard to. the divrsion of the sub-cIasses that are relevant for each stage Irm‘bs
'-gksuggests that at Stage 2 the quality of being fricative identifies the class of
stem-ﬁnal consonants that do not take-an overt plural rnarker Why then is /v/
: an exception'? A factor anq?ysis done by Innes supports this division but cannot

) B IO ',:Ij

'v'm

 explain . sunw why, in Stage 8, are both /1/ and./v/ treated unlike the

' other fricatives" Another question that arises from ihese resuits is "Why den t - .

C words with stem—ﬁnal /z/ take the plural?" These questions do not detract fromf L

- the value of Innes’ study ‘but do call for further investigaiion Innes results.'.? |

: give motivation for more intensive investigation into the nature of the type of . ’

feafure analysis that occurs with the use of English plural inﬂection

BRI _‘

Derwmg & Baker ( 1 976 I 979b)

The focus of the study conducted by Derwing & Baker (1976) was to get‘j : ,‘

a better understanding of how the language leal'ners rules change in the’ s

"process of acquisition and which factor%are most important for the acquisition L
ogr 1ingui§’ﬁic rules in’ general ‘They - investigated the acquisition of five

inﬂectional rnorphemes in English the Rlural and possessive forrns of nouns g

" the progressive the past tense and the third person singular present tense S

' forms of verbs They used Berko s technique for testing subjects but like Innes . )
k '.extended the study aoross a broader age range and. included a greater number-v‘ -

..of test iterns including stem—ﬁnal consonant clusters (not used by Innes) to' f.‘

get a better representative sample of nonsense words for English SR

-’1\2 Ss: were used in the study. ranging in age from 3 to 9 years old

_ .Stimulus items consisted of the nonce words to eiicit regular forms of the =

o inilections real English words which represented a particular irregular class of “.+

o plural forrns {for nouns) or past tense (for verbs) and a- i'ew regular English = i

" nouns’ and;verbs The results of this- experinient ‘were consistent with the. L

AN



results ac hieved in both Berkos and Innes studies I will review only the |

results for the past tense and plural inﬂections here SR ,
. Derwing and Baker set up tables represéhting the modal response for a
given item. by a given age group in order to’ interpret the resr{tlts of their study ;
Items were scored either correct “Inﬁorrect or irrelevant (i’or those items where "
aiterations of the stem—ﬁnal vowel nucleus stem—ﬁnal consonant or consonant |
clusters occurred) Inﬂected forrns of the n/once words were considered correct if
they corresponded to the pattern of inﬂections for real regular words so that
the form of the shfﬁx used was phonologically conditioned (pp 39 40) For both
the past tense and plural they found that the no sufﬁx” response was. common: |
for the youngest age group hut after that‘?re e was cons \. te progrtess
towards the predicted adti,lt forrns The response tables show tha from the age

oi‘ 3 onward nonce sterns requiring,the [+voiced] sufﬁxes £-d/ 'or‘ / .-z/).»'were L

: inilected accordingly For the{ y.oiced] sui‘ﬁxes (/ t/ and / - ) o '_ results were
similar although thh the plural inﬂection Ss had some difficylty mth
inilection of stems with complex consonants and consonant clusters in ﬁnal
position including a tendency of subjects in the 4 to.6 age. range—to~overextend

| their )ae / -az/ suiTix for words ending in sibilant—plué stop clt.sters
Still overa responses showed a consistent developmental trend towards the
standard response For stems requiring the vocalic sufﬁx (/-ad/ and /- ez/) the >

- response table shows that either a: null response or the vocalic sufﬁx i”s used
(with ‘a few exceptions due ‘to’ articulation difi‘wulties) with a consistent“’
developmental trend towards predicted usage - .s' B} ; | e o |

Concentrating on the results for the plural inﬂection Derwing & Baker
(1979b) discuss the irnplications these results have i positing rules that are .
‘*-used in the production of: English inflectional rﬁorphology Because their study‘
| covered a larger and more representative set of nonce stems, they were able to
carry their conclusions i”urther than previous studies In line with Derwings '_

(1980) proposal of possible analyses they concluded that Berko s finding with



B3

; talso false and supports a hypothesis i

PR

- respect ~to both thc “List and “Whole Stem analyses was supported Further -

the' “Rhyme hypothesis was proyen to be inadedhate, bei:ause appro@nately‘__. 1: .

half of their nonce words had no real-word rhymes yetqsfs had no difﬁculty
providing inﬂections for these forms Their data indicated (as was also shown in '

Innes study) that mastery for one stem type “is highly correlated with mastery’;, -

(1979b p 260) ’lhis provides evidence that a "Segment" hypothesi

ol' their particular ilnal phoneg;te or con . ,nant cluster (p 260) b is probablyv.

which features are used as the
conditioning factor for the choice of the morpheme variants These results are

consistent with the phonotactic analysis, where vowei insertion and voicing

s assimilation are- predictable by rule HoweVer they propose a diil’erent

; “Hybf'id analysis which is also consistent with their data

R -.This analysis is one which treats the. /az/ anda/z/ allomorphs of e

’ ol’ all other stem—types whose ﬁnal segments are highiy similar. pi’qnetically
““that- |

the stern—classes lnvolved are leame‘d on an item—by-item basis as a function'_

. " the English plural as’ distinct in the lexicon, buf describes the /s/

allomorph as a “dertved" or “dutomatic” variant which resulfs”

* from the application of a generzi’l rule of voicing assi- miiation to\, o i

the /z/ allomorph (pp 260-261)

0

w T

According to Derwing and Baker this analysis is attractive because it yields a
psychologiqal theory which accounts for the apparent fact that naivS speakers S
of English can readily distinguish the /az/ allomorph frorn either the’/z/ or -

ys/ but ﬁnd it rather difﬁcult to distinguish the /z/ and /s/ allornorphs from

one another " (p 261)

Baker&Derwing (1982) v o S
L In this study Derwing & Baker undertook to develop analytical-.:

techniques directed toward the demonstration of the presence or absence of

subject-determined patterns of responses " (p 9) Innes ( 1974) data were used

' for this study The results of this analysis were. used asa basis for suggesting



groups and identifying possxble stages of development

Using distance matnces subjects were first d1v1ded into ,trategy groups

~and th.cn foi‘ each grou reatrnent~ “of stlmulus items wa mi asured

distancc metric, ranging betweeri ero and 1. 0 was used zero. 1nd1ca ‘ng that all .

subjects placed a given pair of sttmulus items in the same cluster an '- 1 O that

: none of them do s0.) Ghis clustering technique allowed them to identify four T

quitc diétmct developmental groups among the Ss and gave them an empmcal v

:, ‘basis for integreting the rules used wit'hin each roup There was also a fifth
(:.group with\near perfect pe(fgrmance, who begg use their p rmance was |
iptedictable from adult patterns provide no information for evaluatmn of stages
in Group l Ss do not appear to have any rules Ss often gave,a null
. response while the /// and /s/ sufﬁxes wer used only sporadically In: Group '
IR somc rule for the use of /z/ begms to emerge and’ though the use of /s/ is
‘not clearly present Derwxng and Baker suggest that i‘t may be 'confounded by
articulatory problems the children had with the stems and detection problems

“on. the part of the scorer ’I‘hus the responses for thatzwo beginning groups

A} .
‘ indicate that the /// ancl /s/ fonns appear first; with a possible preference for .

X /// but ther)e is no evidence for the use of /az/ TRy

‘ In Group I, the data suggest that a deﬁrhte rule has emerged namely

: "that /7/ asa target suffix, is, attached to all stems and quntaneously devmced

_ whencver it follows a ﬁnal consonant that is voiceless In this group there is

| inconsistent use of the /az/ allomorph lIt appears that\’tihe Chlld finds

g exceptions to the above rule and begins to experiment w1th /a7/ someﬁtimes

adding it as a duplicate marker following the /s/ and /z/ allomorphs or g

‘overgeneralving it to the non—sibilant fricatives. | : 4.
Inc Group IV the sinrfle rule aboxe is modified so that 51b1=lants arc |

scpargted from the other fricaty ives. and non—sibilants ‘are correctly inflected

_ Overgeneraluation and duphcation are eliminated at this stage Where /ez /

’ . . R L fa)

-

oo

what strategi.es were Operative in the rules which characterized the performance ey

LR 4



appears it 1s ln the context of a sibﬂant however the data lndlcate that
: performance is not consistent enough for a rule to be implied The age':'

: drfferences betwee the subjects in Group IV suggest that this strategy can be'--

retained for qulte SO time.-

Frorn these results Derwmg and Baker suggest ghat rather than simply o

_jdescrlbing the consequences of pluralization rules should reﬂect the B

Id

processes mvolved in- plurahzatlon ’l‘hey point out that a formal descrlptlon' S

S Ilvoiced] —=. - Tty

/Z/ '_/ +voiced| - — [ oo
S|bllant EE o

J\

Ry

k/?.z/, /'[+Sibilant]‘ e

) S S -
3 ) . , .. . .
.,‘-'is only a descrlptlon of the use of the plural allomorphs Once agaln they .
suggest that an analy51s llke the one proposed in their- 1976 study more

adequately describes the processes lnvolved in pluralizatlon See below B
Pl P2 1 ysibilant] ——
7 Uz elsewhere

;.’I"hls.rule is accompaﬁied’_ by a generalj-'devolclng' rule: -

-
13

s d‘-Voiced]/[-‘ybiE;ed] S S S A

>



“This, forrnulation accounts well for the distribution oi' strategies among

& performance groups in that Group 1 and It can, be said to have acquired the.

most general rule 1. e., the elsewhere condition Group III begins to discover -

i

target set r the

there are. tceptions to &e general /z/ usage and Group IV has delimited the

the whole rule

The- resu $0) thfs analy51s coincide with Innes results ’@ve better

L N " i
s r‘,

empirical support to the divismn of performance groups as welI as to the -

strategies employed by each group

Gray & Cameron (J 980)

Gray -and Cameron conducted a longitudinal study to investigate the

) ptions requirmg /67/ ’I‘he final group shows mastery of o

acquistion of the mqrphologi(‘,al rules for the past tense and plural inﬂections in

English Their subjecfg were Enghsh—speaking children enrolled in French' -

immersion or traditional English school prograrns ’I‘here were 147 Ss in French

irnmersion and 125 in the English curriculum Ss were tested at the end of

Grades One through Four using the: 18 plural and past tense items from

Berko s (1958).siud)Ltsee_above) Responses were scored correct or incorrect o

For items requinng regular forms of past tense and plural a “correct response- |

was determined in accordance with the grarnmatically correct English model "

For those items with an irregular model both irregular‘ and regular endmgs‘_,_ |

were accepted as correct (e.g.. “heafs and “heaves were considered correct .. '

plurals for singular “heaf as w’ére “binged” or "bang accepted as correct past :

tense forms oi' “bing ")

.

A mi)ted—design analysis of variance was computed on the total number

of. correct responses The factors were curriculum groups (2) sex: (), and age .

(4) No signii‘icant diiTerences were found betwe,en the French irnmersion grOup

and the English group There was a signiycant difference in the scores for boys
and. girls (p <~.01), vwith the girls perforrning better than the boys. ’Ihis is not :



. '

consistent with the resu]ts from other studies but Gray ahd Cameron did not'

P T
I
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- ﬁnd any other factor that contributed to this eiTect ’I‘he differences between age o

_,groups was signif‘ant wrth the mean number of correct responses increasing _

with age (p < 001) At each age scores were significantly different from the

~

next Gray and Cameron also found that ongg/child answered ‘an item -

' correctly there was a high probability that the child would continue to. respond _'.

correctly in succeeding years " {p. 177) This corresponds with the. cross- :

" 'sectional studies which found that. once an-item was correctly infiected by a

particular performance group all higher groups also used the correet inﬂection o

Looking at the results for the inﬂections separately they found that for

.plurals there was a significantly higher percentage of correct responses for

items. requiring the /z/ allomorph than for those requiring the /az/ allomorph

g < 001) with an increase in percent correct across the four ages p< OOI) o

Tay and Cameron also found that the diiTerence in difﬁculty between the two. -

.types of items was significant for all age groups though it is most evident at . ‘

A‘ages 7 and 8 and decreases at ages 9 and 10. For the past tense the results

were similar Items requiring /ad/ had signiﬁcantly fewer correct -Tesponses

'thzn those requiring / t/ or /d/ with the probability of responding correctly

A {"/?N\

'increasing with age The dif[erence in scores for /8d/ versus / t/ or /d/

.‘remained relatively cdrfstant for the ﬁrst three years with a decrease at age 10

' ‘though the difTerence was still signilicant at this age '

For both the inilections they noted tl}t more Ss could supply the correct b

inflection for the real words requiring the vocalic form (/az/ or /ad /) of either

nwrpheme than could correctly inflect the nonce forms requiring these

;_allomorphs Gray and Cameron point out th@fthis confirms Berkos '

: observatit)n wt the pre;ence of 'an appropriatp model in the lexicon does not
guarantee that a rule will be appiieﬁo nonsense itei'ns (p 178) " ) f

This study is valuable in providing longitudinal support, for the

hypotheses based on cross-sectional studtes ’I‘he main weakness here as Wlt.h'"

o
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" Berko s original study is that the stimuli are not representative of all possible
: "-ilnal segments Lo '

. Conclusion” " .-

e

The stud\es reviewed above indicate that the learning of Enghsh

.' A inflectional morphology follows a developrnental trend and is productive in that

| :inﬂections are readiiy supplied for nonce- forms Though productivity in‘

Qinflectional morphblogy is aflirmed it must be noted that rote formation (cf - :

- MacWhinney 1978) as an initial process or strategy is also supported in both

Berko' s and Gray and Cameron s studies, where younger subjects could supply B -

."the correct form of the plural glasses and the past tense melted" but could '

_not use the vocalic allomorph on nonce forms Nevertheless ,the studies above., :

' give some indication as to the nature of the rules that are learned for the -A-;.', :

productive use. of the inﬂections R
! B .

The results of these studies bear on the adequacy of the possible'

'analyses of the distribution of the plural allomorphs considered by Derwmg
,_ which were mentioned: above As was previously noted Berkos original

i experiment showed that the “List” and “Whole Stem analyses (1 and 2) ‘were

inadequate. since they did not account for the spontaneous inﬂection of novel ,

_forms, lnnes results indicated that the stem—ﬁnal ‘segments fell into traditlonal

phonological groupings. in the various stages of acquistion which at least ‘

supports a stem-ﬂnal "Segmeht" analysis (4) and suggests that a ﬁnal segrnent

“Feature” analysis (5) should be considered These conelusions are

strengthened by Derwing & Baker s (1976, 1979b) extensions. which were also '

~.able to show the “Rhyme"* analysis Ki) to be inadequate by using nonce forms o

~with no, real-wor-d rhymes Innes and Derwing & Bakers studies further B

suggest that some type of sub—segmental" feature analysts is used by speakers:

-' in producing inflected forms of words indicating a preference for th'e “Feature

analysis (5) over the “Segment" analysis (6). The studies reviewed in the .



‘.DA, . . o -.d._

and é)roduction of the: past tense and plural inﬂections and give additional
empirical suppOrt for analyses which ax;e based on the features rather than i'ull

; 'segments

B ey

fz Arusfeld & Tu.cker (1 968)

Anisfeld and Tucker conducted a study to deterrnine the extent oi' the

-..Chlld g acquisxtion of the standard rules’ of adult speakers of English and to i_ v

\,;7 funcover any peculiarities in childrens representation of the singular—plurél

§ -following section focus on the strategies employed by learners in the acquisition '. »_'_T‘

StrategyStudies | L R o S

3 relation " (p- 212) Expapﬂing on Berko' s study they. te\t“ed/_or both’ productive

4"v"'and receptive control of the plural rules. that is, they not only tested the

subject s ability to pluralize. but also his ability to reconstruct the singular from

: a plural fori'n They conducted three experiment5° 1) The Role of Numbers in

i ._ Pluralization 2) A “Pluralization by Additiofi Rule and 3) The Child s Mastery
o the Standard English Pluralization Rules. o A _

. B The results of the ﬁrst study showed that children (Ss were Kindergarten

students with a mean agg -of 6 years I month) will use numbers as an

altemative. to indicatqplural when they cannot produce the correct adult form

' kThis suggests that young children are at least aware: of plurality as a concept

| and that the plural of nouns is marked in some form ol _
o ’I‘he results of the second study further support this notion ‘I‘wo
| 'expe"iments were conducted usiﬁg six Kindergarten students with a mean age

:'of 5 years T 1 months as subjects Jn the ﬂrst experirnent the S was shOWn a

Q

: singular picture and given a nonee name (e g wai") then S was shown a .

plural picture (2 or- more wafs”) and asked to choose the better of two names
__-for the second picture the choice being %etween the original singular narne and

S a longer name Irom the original root word (e g. watk" or waikren") The

/\



results indicated that Ss had a stro.ng preference for the lorlger forms as

' plurals LT | R ,. . a

L) | ¢

The second experirnent was conducted to test that plurahzation by

addition was the rule and that one did not simply choosc a diﬁ'erent word for‘: -

'3

S 1‘.9_‘_ |

f‘he plural I'l thts experiment Ss Were given a form such as wafk" as the. |

singular form and asked to choose between ﬁ')rms like “waf” or waikren for the »

best representation of the plural Results were nearly unanimous in favour of v o

thelongerform L S ‘

A third experiment was conducted using 20 Ss ranging in age from 4:

years 6 months to 7 years. 2 months with a mean age of 5 years 11 months S

ln this experiment Ss were- presented with, ten CVC syllables (e. g “bip”) as a _'

singular form and the choice for thé plu.ral forrn was between a form in which o

a vowel change had occurred (e. g “bop") or a singular ‘oot wi ]

(e g “bipum") The longer form was preferred over vowel C

, utﬁx added
ge in 72% of ihe' B

trials This percentage was not as high as. ih the other experiments but it was N

‘. significant at’ p < .001. From these results Anisfeld & Tucker concluded that; :
even before the child has fully mastered the specii‘ic plural sufﬁxes of English~ :

he possesses a general rule to niark the plural "By adding onto the singular_

“ code " (p 217)

" The third study was aimed at investigating the diiferences in producifon .
_ and recognition of the plural allomorphs Thirty-six Kindergarten pupils w1th a "
mean. age of 5 years. 11 months served as subjects Stimulus mdterials ‘were -
: brightly coloured pictures of cartoon animalsbused to represent nonce ~names :

4 The nonce stems contained the following ilnal phonemes /5, p 1., k v, b d g s .

';7Ej,§i/ ) ‘ e ’_"‘_"_-

By

The experiment consisted of three production tasks and three .

recognition tasks Subjects were divided SO tha,t they either performed the.v "

production tasks or the recognition tasks In all tasks Ss were prompted by the

: experlmenter (E) so that if S gave a correct answer’. E said go_od. but if the -



or smgulars from plural. @ms In one task given the name and picture of a-
' singular stimulus item Ss were asked to. provide the correct name( for a plural .

picture or, given a plural name and picture. they were asked t,o provide the s

’ ~action and asked to tell E what“they were dozﬂg )t The flrst recognition task
'required the S to provide the correct name f

. failed E prov1ded S with the correct an: e

L

}

[N

'v.singular name.’ Ano'ther task was similar to the one above ex@pt that no

: -2()

‘ “ answer was incorrect E said no and encouraged the S to try again If the s

~The production tasks required Ss to produce plurals from singuiar forms

_‘pictures were used rather. $& were asked to pretend that the creatures werev_ -

. preser;t The third task mded%)tctures and required the Ss to ‘)tell a story about - |

the creatures (e g shown one gop S was then shown a few others doing an o

pictures (singular or plural)

'either by. choosing one of two names (e.g:. maj or’ rn,ajes") The SCCOHd task ',

was to choose the appropriate picture for a given nonce form and in the third )

";task the S was given Gwo names and two pictures and asked to assign the

A D A

: -although the interaction was not significant There were no sigrrificant'

’I‘welve responses were elicited in each task.

The results from this experiment showed that for the. Production tasks :

E appropriate narnes to the pictures These tasks were directed at showing Ss -
.ability to recognize the re‘lationship between the uﬂection and its meaning

: there was a- significant difference among allomorphs and among tasks. -

diffet”ences between responses requiring the /s/ and /z/ allomorphs however.‘

I

: f.signiﬁcantly more errors occurred with the /az/ allomorph than either / s/ or |
' /z/ The total number of Plural erTors (i e forrning a plural from a singularlvv

| -stem) was signii‘icantly higher than Singular errors (i e.. forming a singular N

Ty

from a plural) for all three tasks combined

there was a significant diiference in number of errors between /z/ and / s/ and._ -

1
Lo

i .

The results for the Recognitien tasks showed that for the ﬁrst two tasks ,‘

g ‘beiween /z/ and /az/ fewer errors occurring with the /z/ allomorpho)’l‘here,. o



: ,f};",. o L{ o
' ‘were no. signiﬁcant differences betwee‘

. ETTOS, < e S

"_rplizai‘.ion rules of E%giﬂh

employed as’ /s/ and /z/ (cf studies above) :They; aISO found that children
performed better in providing a singular form ﬁ'om a plural than when the task
‘was reversed which indicated to them that Ss were to some extent

. analyz[ing] a plural word into a stem and a plural marker (p 222)

¢F3’!‘\\’ . ,\

Ehi]

The results of the Recognition tasks provide a different view of the A

’ strategies used in acquisition of the plural inﬂection The easiest task (only 3

"‘.errors in 216 trials) ‘was the final recognition task where S simply had to.

match naﬂ’ies and corresponding pictures Anisfeld & Tucker suggest that the

strategy us%d here is simply matching the shorter code with the single object " |

.-and thernger code with the many objects ‘Corresponding to the results from

v'_'study 2. This strategy could have also been used in the ﬁrst recognition task

_'with the subject simply choosing the longer name for plural and shorter for. =

: singular however the differences among allomorphs suggests that this

. strategy if used, was not used eXCIusively The diiferences in. scores between
'._allomorphs has to do with recognition of form Anisfeld & Tucker expiain that
. this rn@y be the result of the children ] experience with the English vocabulary

,’ There are. only a few smgular words in English that end in consonant + /z/ \but

' words ending in consonant + /s/ a}re common SO that words ending

consonant + / s/ are not as reliably plurals as are. words ending in consonant +

/z/. In a. sirmlar vein singular- words ending in sibilants. requiring the /ez/

'-vallomorph already sound like plurals so the Ss may have regarded them as
J.plurals | : “ ' e o ' ,' _ S
| _ v Although the results of this study are suggﬁé, a major problem with it
is that all responses were reinforced.. Bryant and Anisfeld (1969) showed that

there is- a signiiicant learning eil”ect wrth this type of reinforcement



Amsfeld&Gordon (1968) T

Amsfeld and Gordon conducted a study to gain 1nslght 1nto the'

‘ psychophonological composttlon of morphological rules" (p 975l They‘

“investtgated the past tense and plural inﬂécttons in Engltsh to determine

.whether or not features are’ considered as markers of these7tnﬂections and if

f» so whrch features serve this purpose\ To do thts they presented orally palrs of

A n\once words °that differed only in thelr ﬁnal consonant (e g narp Vs.. narv) and B

asked subjects to choose one as. an artlﬁcial past tense or plural form

- S I\;vo experiments were conducted ore whtch dealt with the plural' L

_ inﬂection and another whlch dealt with the past tense tnﬂection The followtng .

.,sounds were used as ﬁnal consonants /b, p. d t g k, 1. v f, 6 z, s, § m, n/.’

Stem—ﬁnal / s/ and /z/ were elimtnated from the set. for the plural study, and .

/t/ and /d/ were ehnunatedfor the past tgnse study D T
o ‘ S

| In the plural study, subjects were 64 first gra.ders 66 fourth graders and : o

' 96 adults The stirnulus ltems were CVC nonce words The 3st and 4th graders o

/: oy

were °shown picture of slngle cartoon characters and a name was assigned

e g “This animal is called a dar.” Then the S was showna ptcture of 2 or more_

. ﬁ .
.?'of the Sarne animal and asked whlch of the tw~forms, constructed by -

’ appending dtfferent consonants to the slngular stem (e. g darm vs.. darch]

ffwoulcl be a better name “for- the second ptcture Ss had to pronounce both." |

pl,urals correctly before making a- cholce

The same procedure was used for ad _ ‘ ept. they werent shown_ ’

: 'ptctures The adults were 1nstructed to- choo eafd | based on their 1ntuitlve_ ~




-
\

Qrst of two action drawings and a'nonce verb was assigned (E g “’I’his 1s a " -

picture of a girl mickering ") ’I'he S Was then shown the second picture and told -

23

. that this was the same actor perforrning the same action except that the event

(%

occurred last year The S was then asked which of a pair. of words (e' g rni Ckerp L

‘.or mikerm) he/ she preferred to describe w&t happened

The analysts of the data involved counting ‘the nurnber of times each

- sound was. chosen over all the other sounds and the number of’ times it was '

rejected in the comparisons Chi-square values were computed companng the -

' preferences tothe rejections K L e

\ 7

In the. plurai study lst and 4th graders showed signiﬁcant preference

’values for tlrree sounds as representative of plural These were in order of

' preference /s/ /]/ and /a/ all of which belong to ‘the sub—class of [- grave

.+strident1 (using Halle s featurt) which also includes /s/ /z/ and f'i/¢ sounds '

not included in the study This is the class of sibilant phonemes in Enghsh

- The adults showed either signiﬁcant preference or rejection for all of the _'

Soa

: _sounds presented in’ ‘the study “The Sounds. adults preferred as representatwe .

'ofplural Were in order ofpreference /§/ /v/. /i/. 718/, /25/ /m/ /n/, /f/

Anisfeld and Gordon explain that the preference for /m/ and /n/ is likely due o

o subjects being inﬂuenced by irregular English plurals and/ or foreign plurals
(e.g., children and oxen (English) cherubitg,. (Hebrew)) Except for these two .

' 'phonemes all of the other sounds preferred were either I+strident] 1. €., / E/ and

/. [+continuant] ie., /9/ or both ie /§/ /v/ and /f/ ’l‘hese sounds along

- with” /s/tand /z/ /8/ and 12/ which were not included in this study. all belong'. ‘

to, the class of English fricatives. -

- In terms of signiﬁcant rejections Anisfeld and Gordon found only one for c

‘fthe l‘irst graders /n/. Fdr ‘the: fourth-graders rejection of /t/ /d/ /b/ anc |

/ k/ was signiﬁcant In the case of adults all the rejected sounds had negative
“'feature values from the ones they preferred ie they were all [strident

v --continuantl /t/ and /d/ were two of the most frequently rejected sounds



: That these two sounds are used to mark the past tense in English could
: explain why adults as well as fourth graders showed a strong dislike for thern
o In the pluralization study preference was shown for fricatives or a
E 'subset of them ’I‘he past tense study was conducted to determine that these '
fpreferences were based on .t morphological task and not just on sound N
: preferences The results froﬁhis study show_that subjects preferred the :
sounds €/ and / j/ These aifri‘_ates have a fricative gomponent and were
’\ferred in the pluralization study. however /§/ which was most highly" v
preferred for plurahzation was not prei"erred for past tense Anisfeld and
Gordon potnt out that the articulation of /é/ and /3/ inVlees articulation of / t/v e
'ﬁand /d/ reSpectively as is exempliﬁed«by the fact. that they are sometimes
) transcribed as / t§/ and / di/ For the two.reasons noted above it is more likely'
.that subject&preferred / E/ and ‘/ 1/ because they inchide the English past tense
,markers in their articulation rather than. because they have a fricative:
’ component SR ‘2 v' _f:f : f S e L .1; ' = L
The differences in the results for the pluralization study and the pastj
'tense study indicate that subjects were responding according to the specific
| morphologicai task they were asked to perform Furthermore. they indicate that
it was particular features. related to the actual plural and- past tense forms
"that they attended to in choosing the nonsense forrns Nota ly it was not the
o 'full feature speciﬁcation for the plural inﬂection that guided s bjects choices of o
~“artiﬁcial plurals '§0 that for example sounds which share the- feature [+voiced]~ |
v with the Pplural mar'ker /z/. were not chosen over voiceless sounds “of t}ie six"’
features characterizing /z/, only +strident and +continuant did signifioantly _ ";
| inﬂuence Ss plural choices ? (p. 979) What is signiilcant about these two
: 'features is that they are more important in differentiating /z/ from other/,
‘'sounds: than the’ other features and they are t)he only ones that distinguish the ’!
plural sufﬁx /z/ frorn the past tense suﬂ'ix / d/. Anisfeld and Gordon conclude
' that subjects based their choices on whether or: not the sufﬁx had “those

E P



features most specitlcally relevant .tow he differentiation oi‘ the \plural suffix" (p

25 :

: 979) According to them this provides empirical support for the contention “that S

_ ’linguistic entities are: deﬁned by their role in the system and in relatton to each o

'other their absolute physical properties do.not directly identify them (p 979)

'I‘he results of this. study bear on'the possible analyses that have been |

‘- .‘.put forward for the productiVe use of infiections in English They give further -

evidence that a feature based analysis rather than segmental analysis is

' appropriate They also suggest that_ it is not only the stem but also the o

: inﬂection which are analyzed in this way

.Conclusion S e e

] ‘l-.

’I'he tWO studies revxewed above provide further evidence for deterrnining |

v the adequacy of the possible ana‘gyses considered by Derwing (1980 Anisfgld & S

; _Gordon s rems indicate that both the “Segment” analysls {5) and the “Feature

‘analysis (6)'a inadequate for describing the processes involved in plural
ra

) formation First subjects choices of “best plurals was based on Whether or not -

' .the artlficial plural had the features' of +continuant and/ or +strident Wthh '

-‘mark the real plural’ inﬂection This indicates that learners attend to features .

= and not fullifments when using inﬂections Sec6ndly. subjects consider these :

features as

' feé’t‘ures in the the final segment of a word that are attended to for the use of .

rkers of the inﬂection which suggests that it is not only the L

inflectlons but also the rfeatures that mark the inflection. Only the

“Phonotactic analysis (6) and the “Hybrid" analysis are able to account for o

: these strategies - “ , . S
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CHAPTER THREE
THE EXPERIMENTS

The studies reviewed above provide evidence that the productive use or . _
past tense and plural inﬂections in Engltsh' is a deveIopmental process £

: involving various stages They also provide»l

‘at the various stages and suggest that a subisegrnental feature ana] is is used N E

'_,in the later stages In these studies excep_ ‘ ,sfeld & Gordon é
:mvestigations dei%ily with the generalizations that relate to’ classes 0 tem . )

ls ence for the strategies empIOyed ' ‘—';

_,-vt'inal segrnents arid do not consider the feature composition of the inﬂections

'themselves Nearey points out that“‘[t]he usual generative phonological."._‘f

,analysis Supposes that generalization has taken place with respect to thei'z R

-ending as well" (1981 P 367). Anisfeld & Gordons study did show that featdres : .
“‘ are attended to in the use of lnﬂections. and though they did § hiivestigate the _.
_ nat.ure of. the morphophonological variat:iOns of the regular past tense and L
‘ ,plural their study does give rnotivation for further investi’gation tnto what sort o
of generalizations do take place with respect to features S "“:“"_“ - :
| &earey (1981) described an experimental design that could determine: . |
| i_whether the phonological representation of the plural involves generalizations
',-with respect to the ending as well as the stem The method consisted of.-___
’_ teaching subjécts nonce words (creature names) represented by pictures Once
the names are learned Ss are given an expanded sett including some of the_v-"
" creatures in their pre-adult\state (Adults are white and young creatures are .
' .blue) The names of the young creatures are the same as adults except that a -
"diminutive sufﬁx /E/ is added In this set only creatures whose names end in -
'i'lresonants are. used Once these are learned the set ts again expanded to o
include names that end in voiceless consonants and sibilants : _ : .
| In a pilot study using six adult subjects spontaneous devoicing
: boccurred after voiceless stem—final consonants but in the case of sibilanf'

AR
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‘stems subjects had difficulty and none spontaneously produced the predicted
) /ai/ suffu. ’I‘he results here are only suggestive but the experimental rnodel
seerns promismg for oll'ermg insxght into the Tules govermng t_he productive use

._ofthe past tense and plural inllections R T R

'I‘he present study is an expansion of that de51gn usmg analogs for both o

the past tense and plural 1nﬂections The aim of the research here is to fur‘her B

27

.investigate the nature of sub segmental” feature analysis as well as th-e

apparent dif{erences betwsen the rules for voicing assimilation and vowel

Cl

insertlon It is the intcntion of this study to prov1de empirical ev1denee

n 'regarqzng the nature of the phonological rules and representations of the past -

- tense and plural tnllections of Enghsh

‘The useé of the experimental desxgn described by Nearey (1981) seems

"——.\

B T

appropnate because it allows for investigation of these phonological rules /

' w1thout reference to the inﬂections they are’ used for Much as experirnents '

o which use nonsense words are able to test for the acquxsition and producuvih

of t“he inﬂectional morphemes the use of nonsense words combmed wnh,j, '

4

nonsense mllecttons allows for testmg of the rules; that are operative in the |

[

. c ._’_pfr. ; I
concatenahon of these forms L T
h , P

- Two e\periments were conducted in thf,s study The [irst experirnent e

?%o

) in\ olved both children and adults as subjects the hope that compansons of

//csponses would provide i[ight in regard to trfiie use of these rtﬂes The

\9«-
, question was whether adu

o been in place for some time, would respo dilTerenLly than children who have

whose cont’tx;ol of 1nﬂectional morphology has ;o

_only recently achieved control Co,nfo s ing variables in the expenmental -

: ‘e\'periment usmg the same basm,}

‘.,/./

ign as the ﬁrst was also conducted The

. design of the orrgmal experim ﬁt was modiﬁed for the second expenment to -

ellminate some of the- cont’ound;lng vanables that were present Adults were not- :

used in the second experiment for reagtms outhned in the followlng section

e D
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. METHOD = : IR R e

Sulzlects B | ,' e .
- Two groups of subjects (Ss) were involved inthis experiment Onc

\consrsted of umversxty students enrolled in an introductory linguistics class_» , |

_ and the second of. Grade 1, 2 and 3 students from Edrnonton area public, ‘
schools Ss were required to be monolingual speakers of English and to satisfy s
- the gonditions of a screening test Thirty two children ages 6 to 9. were In the. ) o
ﬁrst group and 16 adults made up the second group It was assumed that the
sex of the Ss would not be a factor in this experiment since parttcipation inx the- g
experiment was dependent on the s s ability to perform the screening task o
Grades l 2 and 3 were chosen because E was targeting the age group of 6 to 9
years since. it is around this age that speakers begin to show productive...'.

‘ mastery of the past and plural inl'lections (cf. Innes 1974 Derwing & Bakeri’*

N 1976, Gray & Carneron 1980) Speciﬁc age or grade was not’ considered a i’actorz s
. since a screening test was used fo’ determine 4f Ss had productive control of B
these inﬂections The vahdtty of this assurrrption is assessed below SR |
Screemng Tests ' _ o
Screemng tests were conducted to selec‘t Ss for the experiment These"j*:' .
were designed to establish that Ss had control of past tense and pluralf
' rinllections and would also be able to articuiate the consonant clusters that -
would appear with inﬂected stimulus items in the experiment o _' Lo . ;-‘
~In the ﬁrst taSk Ss were given a Berko type test to ensure that they had_ '
productive control of the regular plural and past tense allomorphs An example

of this task is given below
A Plural :

v E “’I‘his is a " (E shows 8 a picture of an imaginary creature )
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E Now there are two of them (E holds up second picture ) |
., ,'—)'E ‘iThere are two (S gives response )

B. Past Tense P .

“HeresJoe He s ing He severy day

_ (E shows S drawing oi‘ a boy domg strange acrobatics )
E “It' he “ s every day ‘then yesterday he —
".(S gives response) ' | . LT
Three monosyllabic nonce stems were used for each task. T he stem ﬁnal
consonants of these forms were selected on the basis of pi:ior studies Wthh
showed them to be: the most diﬂicult for speakers to master in use of past tenseb
_and plural inﬂections It was. assurri@d that if Ss could inﬂect these forms |
.correctly they would have achieved i’ull mastery of the inflections involved The"-‘.
. forms used were /03 noe, twsi‘/ ior testing the plural inﬂections and /boa _ "

: swe6 s-prod/ for testing the past tense inﬂections ’I‘he required plural forms.
‘:-were thus /03// /nDGs/ and /tweiaz/ and the required past tense forms
."/boad/ /sweet/ and. /sprodad/ _' - o . ‘

_ ‘4 The second taslé was an irmtation task which was given to determme the
~S's ability to art;}:ulate the clusters. that would appear in the experiment A. -
. _‘randomized list of 26 nonce words given without reference to. meaning was o
used. Ss were srmply asked to repeat the: words after E. This list included:

_ emmples of obstruent clusters assrmilated for voicmg and sequences of velar '

: -stops and sibilants separated by the reduced vowel ‘schwa. (See Appendix 1 for'
.-"thehstused) \/F - ; . v
R Each S was screened ind1v1dually in a quiet ro.om Ss who performed_
' perfectly on all three tasks were selected to participate in the expenment Once
| ' Ss were selected they were then taugb?the uninﬂected forrns of the stimulus :
“ items to be used in the experiment Each S was gtven a Xerox copy in pink of

,the pictures of the creatures, with the uninflected form oi' the name of the :
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f'.creature printed below in standard orthography They were asked to take these

: home and to leam the names T ' Lo o

o C .

© e

U

: Sttmult R ) L o . | \

*

A mmiature» artificial language (MAL) was constructed with an'-'
1

, ‘inilectional system that was analogous in {;atures,to the English past tense__ |

and. plural 1nilectxons A MAL was used rather than English SO that the results

J'

Ty

of the experlment would 'feilect phonological generali7ations that were |

:

independent of morphological structure SR B . v
o R
*The past tense milectxon 1n EnghSh has’ as its regular allomorphs the

R

- .
M

A dental stop set‘P/ d A, -ed‘/ } The analog used ,tn the experiment consisted ofa’ , L

_ velar stop morpheme w1th the expected allomorphs {/ g Jk -ag/} The lural

':_rnorpherne w1th the expected allornorphs (/- E § —ei/]

. :_'inilectlon ‘in English has as its allomorphs thé dental sibt}ant fricative set {/ / o

-8, ~a7/} The, experlrnental analog for th]S set was a palatal stbilant fricative ‘

4 )l

1"

4 aThe corpus of the language incltuded 16 monosyflabic nonce words The | _
s . S )
‘words had the followmg breakdown of stem ﬁnal gonsox:iant types 4 [+sibilant). -

4= [+velar] 4 [voiee stbilant -velar] 4 [+voice‘ -‘sihﬁant -velar] The nonce . 3

- words were represented by pictures of. imagthary creat.ures which Ss were told .‘ '

came from- another planet The inﬂections were used: to denote developmental

stages of these creatures (Table 1. provides the set of ndnce words thetr

S

expected intlected forms and the‘ir orthographic representation Pictures ot

: _'creatures are 1n Appendix 4) -
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-Table 1. Experiment I Stipmlus Items \

T e PtN’K PN ,B‘Lu‘é S ‘__"GREEN"
o tem . 'Umntlected .. lesibilant] - " [avelar)

.ZABE I neb - ebt - Izebg/

OD ket hewy el

BV e vl T gl

NOTHE  /nod.. =~ fhods o mody

PE el Ry Taypl

SMEET. . emv semity L gsmit o
CPLORF S e ey - ke
STRUTH - o Istrag/ SO " Istn0Y  IstraBk/ - B
YURSE o Loisl CowseH 4 sk |

vGUTGHf o 1A/ ) ". R 1=} o _/g/\iok/.“. |
. _OI_Z . - loyz/ '4 s 5 /oyza;/ ' )oyzg/ -,‘
SWURGE *. - fswij = - fswie¥ ¢ swhg/
BLAKE - ' ek mlekd - mlekeg/ .
CGLURK  © fgi o Ik dgkeal
DROIG < Idroyg/ o S ldroyg¥ R ‘_,’,dfoygjag/.‘f o
100G - g O wey - hgsel

, A set of three brightly colouréd ﬂash cards was made for each tmagmary o
cre'ature Different colours were used to indicate the particular stage of .
development -of the creature, in ‘order” to prompt the ‘use. of a particular
inﬂection Creatures that were babies were coloured pink and represented by .
the uninnected form of the nonce word Blue indlcated that the creatures had"-
_ begun to walk and this was represented by the use of the I+51bilant] inﬂection
Qreen indicated that the . creatures were old and the [+stop] infiection ,

represented this stage The uninﬂected form of the name of the creature Was‘



typed in standard orthography at the bottom bf each card to provide Ss with a-
‘prompt ifnecessary B S

Q‘

c e

. . ) -
T \'m-\_ .

’Irauung and Testmg .

. L. : . S 'l
PP

Traimng and testmg was done \ﬂthin a week of selecting Ss. E was given

v T e

a. quiet room in thé s\

tested indmdually

; Ss were ﬁrst asl edoto r - the names of all of the creatures Once E.
_.was assured that the S knew--a .-f the names a subset of these items was used
L:‘for teaching the 1nﬂected forms Ss were- randomly assigned to two groups, for .
testing Group 1 was taught with the items that were {+voiced -sibilant -velar] H
. (viz zabe koid ev nothe) and Group 2 was taught with the items that were
[-voiced -sibilant --velar] (viz ayp, smeet plurf struth) : ‘ ,
Traini.ng consisted of showing the S the different coloured creatures and
tellingastory Ny ‘;,._ﬁ - o 2 S SR

c

E. “’I'lus is a- [noal (S repeats name) When it is bom it is pink
but when it starts to walk, it turns blue and its name changes
o and it is called a [nodZ]. (S repeats name) Then when it gets old,

. :its name changes again and itis called a [noag] (S repeats name. ) LoF

. This procedure was used with all four training items and then E presented thc
: cards in the order pink > blue > green having Ss supply the correct form until
"E was satisfied that the S knew the. correct inﬂecttons If Ss had difﬁculty with :
Jan intle%tion E would take the set of cards which required that inﬂection (e.g..
greens for the [+velar] inﬂection) and review all of the inﬂected names until S
) was comfortable with the set. E wouId then repeat the procedure with the other 3
'set of- inﬂected items (i e blues for the [+sibilant] set) '

Once E was satisﬂed that 8 knew all of the tntlections the training set
. was shuﬁled in with the rest of the pink coloured cards (untnﬂected forms) and



B . | .3
the S was asked to prov1de~names for a11 of the items This was done until the S o
could provide all of the names correctly At this point actual testmg began |

L In the test itself Ss were presented with the full set of stimulus items |

"and’ asked to provide the correct name for each item. The training set was used
‘as the test stirnuli for the inﬂectional variant that Ss were trained on, with

nove'l items for the other two variants ’I‘hese were presented in ‘one of two ..' :

orders. forwar vand ¢ e‘ of a single random ordering that was estabhshed :
prior to conducting the expen "'ent ; '

Responses were taped on a Panasonic portable cassette tape recorder '
(Model No RQ 2103) and transcribed by E as: they were given J‘he whole
'.process of training and testing usually took from 20 to 30 minutes for each S

. 8s enjoyed the task for the most part and in general appeared to be
| comfortable with it Some of the younger Ss had diﬂlculty paying attention to
'the task for the vufhole presentation If that happened E would allow them to
talk about other things for a few- rmnutes and then redirect them to the task
-Sometimes Ss had difﬁculty remembering which inflection went with which |
.'colour If this happened E rermnded them that pink creatures were babies
.'blue ones walked and gree:/ones were old without referring to the phonological
_ shape of the inﬂection T inforrnation usually was sufﬁcient to get Ss back
ontrack RN '. |
| Contrary to the assumphon of the screening task articulation seemed to B
‘_ pose the gr.eatest problem If a S had difﬁculty articulating an. inﬂected stem E

“ ‘said the urunjfected form of the rd had S. repeat it and fthen asked again forr '

‘the: inﬂected /form This did not al ays result in a correct response but it‘
: usually served o allewate any anxi & ﬁie S might have had o

T There was onl ‘y one S who had to be dropped from the experiment She‘ :
had no dimculty with the screening tasks nor even in training where inﬂected -

vforms were articulated for her before she had to produce them herself however o
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‘ in the production task she was unable to /.spontaneously produce the sibilant
inﬂection consistently replacing /§/ and /2/ with /s/ and /z/

+ . . [

' ,R.ESUL'HI"S' AND'DISCUSSIOI\( RS | |

Responses were scored 1 for correct and’'0 for incorrect based on the

s

‘rule predicted responses for each inflected stem (See Table 1. ) Since four

:stimulus itex(fs were gs(ven to elicit each inﬂectional varia'nt a score of 4 .

:_5_ indicated 100% correct response for. any given variant o M
. ~

A five factor repeated measures analysis of variance was performed on

."“-_the data There were three between group factors of Age (adults vs. children) a;-"

. 'Training ([+voiced] vs. [-voiced]) x Order (forward or reverse) There were two '

“within group factors Sufﬁx Type and Variant Suffix ’I‘ype had 2 levels, velar

_‘ and 51bilant Variant had 3 levels, voiced ‘voiceless and vocalic :

When the traditional .05 significance level was adopted the results‘

_ showed a Variant X Training X Age X' Order: interaction (P< 032) and a '

§ .
' Training X Age X Order interacﬁon (p <.023). Howgver no clear interpretaiion_ :

X could be found for these interactions involving Order so it was decided to, adopt

the more conservative 01 signiﬁcance level for all arh':ll}’ses in this. study/\

With o= 01 the results of” the analysis showed a Variant X Training a

interaction p< 001) and a Variant main effect (p < 001) A Tukey HSD

'multiple comparisons procedure was performed on the means of the Varian{ Xv' L

'Training interaction and a,graph was plotted (see ’l‘able 2 and Figiire 1. ) The' ‘_

' results of the cornparisons showed that\if:here were significant differences,

F’_between each of the inilectional variants within each training grbun except for -

fthe [+voiced] and [+vocalic] variants in the [- voiced] training group, T2 It also B

| v »showed that Ss performed better on the items on which they were trained {e. g

%

[+voiced] or [-voiced}) than on ‘those. they were. nﬁt

e



' ,Table 2. Tukey Test — Variant X Tralnlng

Critical Value (a = Ol) =1, 019

T2 T T

& [voiced]  [+voiced] [-voiced]

Tofved] . 04688  18504'

CTiwed] ., - . 1.3901"
CTipved) ' R
.‘T2'[+vc_d]v

T2[;vc;éj I
" -'?1 [+voc] ‘ ‘ o

T2

.[+yoiced] '

2.1407"

0.6719"

0.2813

30653

-T2t

[+vocalic]

25037
1 2031'-—:‘_'
0. 9210

Ti

" [+voc;alli.c]' .
. 30782

2.6095° -
\1 2188"
".‘».:.1.0.9'3'.75
o017

Scorés ; -
T2[~voxced] " - 33438 »-
/ TL [+voiced] 2 8750
ITI [\zzoiced] Y 4844
T2 pvoiced] L 2031 :
T2 [%voiqal.;c] B ...2§13 |
,'T'lv_'[w'czcéncl 2656
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1t 1s not surpnsmg that Ss dxd well on the training items since, as noted
- ;,above they could well have memorized them In order to get some ldea i Ss

were able to transfer traming to new words, responses for 1tems not 1ncluded in

’ the ANOVA were scored arrd compared with the Variant X 'I‘ratning responses -

-,

These reserved data are the words with [+ve1ar. +stop] stem ﬁna consonants o

(vrz ,{blek ug dro/ glrk/) which were 1nﬂected with the [+stbﬂant] endtng
and the words with‘f+srb11ant~] stem final consonants (viz.., /yrs g/\o swn oyz/ )

. which Were tnﬂected wrth the t+velar. s+stop] endtng The scores for these items

: \ “f
AP _
are shown 1n ’I‘able3 : S y L



I','i'Table 3. Tukey Test—Reserved Data VariantXTraining R \,'
Critical Value (o= 01) 9393 | . o o L
o voiced] - . [+v9icedj | .[voiced] © - [+voiced]
CTelved O qasz B | 1.7'16'? 2500 o
CTrlsved) B o 0284 1.048° - ) e
.T1[vcd] . J L ,' ‘,‘v__o.7a4v-' '
T2'[+vcd] I | ' |
Scores S | S B :‘- ]
“’."I‘2,,f\roiced] o ase0 TR -
T T+voiced] - '2‘..“140’8, | | T B h o
| Tt [-voi_ce_d]'.:» x 1844 , ”

‘ T2 [+voiced] 1.'(_),60 ._

Y

(’I‘hese resen ed items were not used in the analysis because they would have S

: creatsed an 1mbafance in the data set 1, e there wouI’d have been 6 responses

for the voiced and :voiceless variants of the inﬂections but only 4 for the vocahc

_variant) P . " ' SRR !_

The response scores for the [-voiced] training group for thxs set of d,&ta ) S

fell into the same pattem as the analyzed data set What is 1nteresttng is, ghat

- response scores of the reserved ‘data for the [+voiced] training group were not

‘v parallel to the analyzed data ‘Here; the scores for [+voiced] and [voiced].j

vartants were about the same for the reserved data while there was a

. sigmﬁcant diﬂ”erence between these scores in the analyzed data (see Figure 1. )
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The Variant X Training interaction is not surprising Since Ss were ‘_ . f ?‘

: trained on the the same items they were tested on it was exp&ied that they "

_ ~
w’would perform best on thbse items The lower scores for the items where

. .voicing assimilation was. expected to take place are not ) easily ekplained H

4,' .

‘was expected that Ss wouid have little diﬁiculty with them but in bath training" o

‘}\ M
groups Ss provid"ed correct responses less than half of the. time Many of these s

~ €rTors were the resxilt of Ss trying to maintain _g,he phonetic shape of the sufllx :
(e. g if they were ught the [-voiced] variants, when presented with a green,

‘_“koid" would articuaiate /koydk/ or when taught the [+voiced] variant when o

,presented with a green /ayp/ w0uld art_iculate either /aypga/ or /aybg/) The e

number of kieorreci responses for the vocalic varlant were very low, suggesting
s that the vowel insertion rule Is not as readily available as voicing assimilation

efich did at ie,ast occur spontaneously in some. cases

The response scores for the reserved data are. the most interesting For' o

o~

these items Ss in the different training groups appeared to be using diiTerent' )

V strategies for transfernng training ’I‘he [—voiced] group (T2l did as well on non- :

training items as. on training items requiring the voiceless variant and still '

-

performed poorly on those items requiring the voiced variant which was, )

' parallel to their performance on the items originally analyzed (The. rnajority of | T

the errors for the items requiring the voiced variant were due to using the

: voiceless variant with;stem ﬁnal voiced consonants ) However in. the I+voiced]", i

training group ('lm the reserved data scotes w‘ i'iot parallel to the analyzed -

" data. In this case, the scores for items which required the voiced variants were :

‘xabout the same as the scores i‘or the stems requiring voiceless va ant What

seems to be happening here is that '12 Ss simply maintain the pho shape v

" of the suiiix for all stems Tt that Tl Ss were trying to develop a strategy to

. ueal with all st-ems effectively This gives some’ ihdication that a voicing
. Y- A . .
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assimilation rule for English J:norphology may go in only one direction that is, it
is a devoicing rule. S | SRS | o
No firm cenclusions can be made here about these differences but they ' ‘_
did give motivation for. conducting a second experiment which would focus on
the nature of the voicing assimilation rule to see if it is’ a general rule, applying .
both for voicing and dévoicing or if itis simply a devoicing rule The second :
experiment would also look at the differences between the rules of Voxcmg

-

' Assimilation and Vowel Insertion S

Hy

ConfoundmgVanables | -' % S R TR R LR
It seemed best to treat this experirnent as a pilot study and to perforrn a
second experiment which would be modified to eliminate some of the factors-z .
involved in the design The ﬁrst consideration was. tHat list order shbuld he - 3
_ eliminated as a factor in order to eliminate the possibility of a significant .
interaction ' ' o |
There were a number of factors aside from order that seerned to operate '
to confound the results in this experiment One of these factors was the
diﬂiCulty of articulation of ihe nonce stems ’I‘he repetition task in the screening
test was given to ensure that Ss would e capable of articulating all of the
forrns of the’ infiected stems but this did not. happen Many‘ Ss had no diﬂiculty :
- with the repetition task but often had difﬁculty creating the inflected forms of .
the stimulus iiems Obviously it is easier to pronounce a word in a simple-_ o
imitation task than it is to produce a novel form spontaneously ‘ _
s Another problem with. articulation occurred with the words having /6 / RS
_v and /d/as stem ﬁnai consonan.ts They were often confused with each other SO
that an item ending with one would be articulated with the other. e.g. /str/\a/
for /strAe/ or /noel/for / noa/ ’I‘he responses for these forms were scored as:

incorrect

a



/t/ and /d/ stem ﬁnal consonants also posed a problem wlth the -

[+sibilant] mﬂectlon When these were comblned the articulatory results were

~ the aﬂ'ricates / E/ and / ] / Once these shapes appe‘ared a few Ss began to use_ o

_these sounds for ‘the [+sibilant] lnﬂectlon replaclng /i/ and /§/ These

responses were also- scored as lncorrect

. In the a“bSEnce of any clear way to “factor out such errors frorn the dala

| ln this experjment it was decided to. deslgn and run a second experlment lhat

- 'weuld reduce the llkelihood of 'l:helr occurrence L
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fstudy to exarmne t,hls issue The reason why the original data were not simply _1 N

'i-MODIFICATIONS IN DESIGN

“The- design of the second expenment was rnodiﬁed to focus on the_

£

"J"xdevelopmental studv 'S0 the dg{ferences in responses between children and

_for a number of reasons ln studxes of second language acquisrhon it has been

-Lenneberg 1967) This theory mdicates that children who learn a second

guage before the onset of adolescence are better’ able to achieve ﬂuency in

o accent to. the new language SO in that sense they are not learning a second_

this second “language wﬂl be better than that ot’ adolescents or adults These

41

""fOIIOWJng quesuons Is there a devaicmg rule but not a vmcmg rule (e what is "'_"" ’
! the nature of voicmg assrmilation in English inflectional mOrphology)'? What ,
B ort of rule is opet[atmg for stems that are expected to be tnﬂected wnh th'éé g
! “voCahC variant? Is Vowel Insertion a different type of rule than Vorcmg:_.
f‘Assimilatton’> Thc issue that is raised here is the same as that raised by 5 ‘v
: ..'Derwing & Nearev (1986) which is whether these rules represent broad?::' -

| hontﬂogical generali/atlons {0 whether they are lirmted to speciﬁc rnorpherne o

One of the ﬁrst considerat1ons in modtfying the de51gn of the expemnent_, ke
" was to- ehmmate the unnecessary between group factors The age factor was
veliminated by not mcluding adults in. the s&:cond experiment This is. not a ., ”

o -a@plts were of no partieular interest I chose to. concentrate on children S data _’

A .found that there is'a pos51ble critaigal penlod" for leammg another language (cf a

e that language Though in fact I expect the children to transfer their Enghsh -
‘ phonological system ngpect that the ability of young children to assumlate-' -
3 _diITcrences are int resting in themselves but it. is not within the scope ot" this_‘ o

el analy/ed leavmg out the adults responses was that other factors appeared;"'

. to be confounding_ the results.__ The arn_ount- of conf_ounding in _the first .
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_.experiment made 1t seern better to }'ocus on. the rules used in one age group
'first and' develop a methodology that could be used later for adult/child

i compansons

' Finally chlldren seerned much more in*erested in performing the R
) experimental tasks ’I'hey usually wanted to- spend more time with ‘the stimulus ‘

"',matenals after the testing was completed while adults were generally glad to .

.

have it over w1th This inter;st factor was irnportant because Ss had to spend ;

more time wuh the stimulus matenals and in training and testing in the se00nd_’ e

o

. expenrnent

List order was also ehminated as’ a between

,,’.motivation for mimmimng order v&iations in the original design was to make e

- tran5cnption easier for th examiner In the second experiment stimulus items ',

'-4

: were randomized separately for each S. in each trial

Other confounding variables are not as easy to detect and elirninate but .

I found a few elements in the original design that c0uld have made some L

-dii‘ferences in responses Learmng the inilectional system of a language and the

i corresponding phonc\i)logical rules isa process that takes considerable time In e

"'factor The only o

| ‘my ori,ginal de51gn vall tvraining and testmg was carried out within ohe twenty- Ny

minute period for each S. With such a time constraint it is not surpristng that.

' there were many errors in the responses Given more time with the sg\‘gulus.' o

_ "matenals Ss might be: expected to do better in terms of correct responses in T

- that . they would have time to rnake C%ome analogy

Cunconsciously between the inﬂections of the MAL and thos"; 3F EX)
, T

‘ vvexpected to produce correct inilected foi’ms on the first trial Given that the sz'?

- had never encountered the inﬂected forms of these words before. it is not

i*éurpris;ing that they often had difﬁculty articulating them as expectgd

For the second expenment I therefore changed the training ahd testing'j
schedule Ss were taught a set of inﬂected training stimuli and the set’ of
- i

\ciously or :
v glish and* :
"their eorresponding phonological rules In the original experiment Ss were also
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v uninilected test stimulx on one day and on a second day they reviewed traimng'"’

: and were asked to provide inilections for the test stimuli Ss were also required |

: vto go through the stimulus items twice in a session instead of just once. On a "

',:'third day Ss repeated the same test given on the second day Wthh gave four O

7]';'*trials l'or e'ach S. 'I'hese changes were. hoped 10 ﬁiake it easier for E to infer what_ :

:-*strategies were being employed by the Ss. as well as allow testing for a possible :

--_:learning effect Training and testing occurred on consecutive days to help f‘

;‘.»,enSure that Ss remembered training items and maintamed their interest

T In the preceding section it was mentioned that words thh the stem ﬁnal “

..g'consonants /t/ Jd/. /6/ and /8/ caused articulahon errors unrelated to the

,‘ phonological rules in question To eliminate this problem these consonants*

S

>~_were not used in stem ﬁnal position 1n the second expenment where they were

'z"'l,replaced by /p/ /b/ /f/ and /v/ resmctively TR TR .

Another change that was madé«’% deal with articulatory problems was to

'simplify all nonce stems to. CVC";;: I;;{ the original experlment the nonce words

"\had no systematic phonql/ogxéa’t shape ’l‘here were VC s. CCVC S and CVCs.

Dlphthongs and vocali,c rs yg‘ére also used in thle V p051tion ThlS may not have"

had. any ?ffect on Ss pel;{{orrnance but to ensure that the stems were ﬁs easy to

’articulate as possa)l’z‘ there were né word initial consonant clusters A

E diphthongs or vocfhca‘s used in the second experiment

Anoth é n(:o:infoui'idmg variable which made itself evident in the Variant X -

: Training in} action was that the stimulus items in the training set were also?r 2

__ treated as test items in the analysis It is not at all surprising that- Ss dld_ ;
significantly better on, the items that they were trained on as they could well'

' have recalled them by rote Compartsons of the responses for the reserved data N : |

requin,ng the same endings as the training stimuli with responses for the_f' ‘

':I

t:raining stimuli showed dilTerences iéi the {+voiced] training group (see Figure 15 ‘

{and discussion abOVE) In order to c0ntrol for this in the second experiment a -

04.. ,»7./‘9

subset ol’ training stirnuli was introduced these were similar in fof’m to the test

'm'.,‘.v S
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gstiiinuli but thef responses fOr these items were not included iny the ana15 sis (see "
"‘Table 4 for the training sets ’}r‘lSEd for each training group) In this way o
diil’erences in ;esponses based i transferémce fdr both the same and diﬂerent z‘
\ types of stetn endings could be evaluated without being confounded by the faet
that Ss may have memonzed the inﬂected forms oi' the training items "
Ohe further change made to the design of the seeorid\experiment was to j
" .add a third training grdup as a type of contro} This grOpp was trained with ali
'.three of the phonological variants of the two inﬂectiops This perrr;‘i:tted a L
_companson of the results of the other two tralning groups \a‘rith a group tnat did '
" not require any extrapolahon or rule learning to a novel set of inﬂections ) ‘
Finally Grade 3 and 4 students were used fnstead of studentsﬁ from
k ..'Grades 1 3 Once agam smce developme}xtal trends were not the f0cus of this
: research it seemed more conVenient to use a more homogeneous ageygroup
| land stnce\the younger children had thé’ most diﬂlcu’ltv in performing the task 1
. _chose to ehrninate them frorn the secon&study o
CMETHOD .0y
- Subjects o "'l \J ; .A . “ |
Subjects i'or the second experiment were third and fourth grade studerits _
"'from tiiree Edmonton area public schools ’I‘hei‘e were three training groupsr
» which were diVided by school such that all Ss frorn one school received the
same training This was,done to prevent contamination of training groups
' through contacts during recess or after S(§1001 ;here were 15 Ss from each

/

school for a total of 45 Ss The mean age of the Ss was 8 years 10 months '
Screerung Tests j,, B ‘ v'.,r SRR : -

o | ’I‘he same screening testjthat was used in the first experirnent
. :employed for selection of Ss in ihis experiment the oniy difierence beihg the
' -‘_-'clusters presented for the articulation test (See Appendix l for forms used )

>
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_ ’I'he stimulus 1tems for this expenrnent were smnlar to those used in the
‘.first one, except as noted in the préceding section Group 1 tratning iterns all " _‘l
'ended in either /b/ or /v/ and Ss were: taught the [+voiced} inﬂectional '._. ]' '
.’ variants /8. 2/ Group 2 training items ended in either / p/ or /f/ and Ss were" g
_ taught the {-voiced] tnﬂectional variants /k §/ Group 3 training items ended »
in /k/ /g/ /é/ and /z/ S0 that all three vanants of the two inﬂections (i €. '
/% § 9%/ and /g k. eg/) could be taught Testing stimuh included the A
.foli’owing breakdown of stern ﬁnal consonants 4 [+sxbi]ant] 4 {+velar] o
;-?[ voiced -sibilant -velar] and 4 {+voiced -sxbilant ?velar] (See Table 4) 'V - 7

’I‘ratmng ,

: If a S showed productive use of the English plural and past tense and
y had no trouble \mth the repetition task he/she was. tralned for the expenment -

Ss were - trained individually and training irnmediately followed the screenmg v
S LI TR ) R 'A;..,
ln training ‘Ss were given all of the uninﬂected forms of the StlmUIUa .

: test

kitems to be used in the experinient They were shov&h the pink coloured picture

"of the creature which represented the narne and E told the Ss a story about -
them S

E.. These are creatures from another planet They are all babies

. ‘'We can-tell that they are babies because they are pink. They look

: funny, and they have funny names. Leét's look at the pictures and
¢~ 1 will tell you what their names are, then you can‘say them after

- v . K



- Table 4. Experiment 2. Stimulus Items =

V4

NonceWord ~ Uninflected. - -[ssbilant] [evela] .

AR

B Ty ey
LEV T e ey

._'._\__.§_EAVE:'; e fsivl el /si;/‘i/;v_

CKIP

R e
' PAFF /\ S et pmfd

' SADGE

/g/\E_/ N :- /gA?SeZ/ -

BISS ol pisa¥
BOOG . bug o omugl.

. D’EG‘ L /deg/ ’. o v-/d.egi/', |
GACK’ L L fgak/ _ ' v /g'aak§'/: :

' (T(aining; ltefns [fvbiced])

Q
-

QB - gl gl

FEB . bl ¥

CTEVC e L el

sl A -/sépyéz/_ 2
_ g /mAz/ E /m/\zai/
CQuteH W | e

JBECK L bk med

flevg/ - e
Isivgl

mazgl oL

AT

bugeg/

© igmkegl
bekeg/

© fgibgle
Cfepgl

SAV . S /saev/ T sV . | f/s_avg(-' '

by



. Nonce Word

ke (Tram/ng ltems [ vomed])

FEP
-

Unmﬂected oo

- iglpl
N

S

[+ibilant]

smf¥ '_ 8

v[*ye]a}jl_ S L

a7

giek
. /fepk/ Wy

/saefk/ 'f

et

(Training '/fefhs;A_ll Variants) LT “;. e 4

Glzz . gl R ._-,/glzai/ . glzgl” o
CFEG ey T k¥ o Kegagl .
CSATCH o sm¥ lsme L smdd
CTECK ek _/tek§/ o fekegl .t

:E showed S all of the pictures and fev1ewed the uninﬂected forms of the

'stimulus 1tems w1th her/him E then continued the st-ory to introduce the

. inﬂected forms wﬂh the Lraimng stirnuli

E. “We can tell that these creatures are babies because they are L
* pink, béeause on the planet where they come from they change
. colours when they grow up. Another thing that happens is. that o
their names change a little bit . .

. co k4

E shows Ss pictures ol' the creatures coloured blue

" E. When these creatures start to walk they furn blue Here we
- have a: baby / feb/ (E. shows pink coloured creature.) When he
- starts to walk he turns blue and now he is’ called a / febi/ Can;

K



E rev1ewed all four training stirnuli with the S in’ the~ same manner Once the S .
"’jwas comfortable with those, E taught tl:te second inil on in the same _
O manner explaining that when the creature gets old it turns green arid ilSw
; name changes again (i e “It is called a /febg/ ")| N , N
| Ss usually had litke difﬁculty with the training and oi‘ten could supplyi .
- the correct inﬂections for the otﬁer training stimuli after being taught the ﬁrst:}‘ lb
:.vvone (For exarnple. when a S was taught /febi/ on. being shown a blue /tev/ .
; vwould say‘ “/tevi/"' ) : j;. . " ' ‘ : | R
o E then" reviewed all the training stirnuli with e'S, i'irst in. order of -
’_.»development then in a random order 1Is had any diﬁiculty in the review the .
v':training would be repeated until S could produce all of the training items with =
no dit‘i‘iculty Once E was assured that S was familiar with the inﬂections the o
: training stimuli were shuﬁled in with the pink coloured cards (representing
uninﬂected forms of the testing stirnuli) and S was asked to provide naffnes for.
: all of the creatures Finally, »Ss were given a xerox copy of the/mes of all of :
ﬁthe creatures on pink paper and told flriat E would be corning back the next day'.' o
.'fto show them some more of the creatures Ss were asked if they would like to-
come again and their response was generally quite enthusiastic ‘. ‘ -

» Group 1 was taught the [+VOiced] variant of the inﬂections with the |
: "training stimuli / feb gIb tev saev/ Group 2 was taught t@e [-voiced] variant of _
| the inﬂections \mth the training stimuli /fep. ng tef, saef/ Group 3 was taught,.

~afl of the variants of the inﬂectioﬁs With the training stimuli / feg tek, gIz sae?i/

‘,;-Testtng = : _ ' 4
: The day t"ollowing training E returned to perform the experiment Ss were -
tested individuaily in a quiet room in the school All responses were transcribed
5 by E and taped on a portable cassette tape r(corder Two tape recorders were
: used during the experiment one was a Panasonic (Model No RQ 2 103) and the
| F:other was a Craig (Model No J-lOl) Training was reviewEd with each S to

]
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}. X A K . . o k )- - o A ‘;
ensure that he/ she %as faiﬁil&ar with the rﬂiTections. If S T

WP any diffic’ulty’. E N

- repeated/ tz'aining by showing S the pictures of the creature§ representing the

e

training stimuli and reviewmg their ,narnes First the uninﬂected forms were L

presented then the inﬂected forms Me presented in sets 1 e.. all the blue* |

~ ones }[+sibilant] inllection) together and then all the green ones ([+ve1ar +stop]

4 . B \ . B -
inflection) together : { ,' o ' ‘_-' R

The next step was to shufﬂe all the training stirnuli together with all of o

the pink cards (unmﬂected forms) and have S prov1de the names for the

' pictures Once Ss could go t.hrough the cards with1 no errors they were asked to '_

do it once again while E taped them ’I‘his was done to help Ss become l ess self--- :
conscmus abOut bemg taped E R : A

Finally Ss ‘were told that E had some more- pictures of the creatures and

o .
' that these were all the: blue and green ones that matched the pink ones they"y' -

| back the next. day to repeat the task and Ss generally responded favourably

had already seen. E said that she had taught them the names of the creatures P
that she knew but she wasn { just sure what to call the other ones and she /
needed their help to. ﬁnd out what might be the right way E. then asked them ,
to tell her what they thought the names of the creatures mi‘ght be At this point
Ss were - presented with all of the cards mcludmg training stimuli and their |

responses were recorded

ol After S prov1ded responses: for the stimuh once, E reshuﬁléd the cards

and asked S to go through them ar second time Responses were agam B

transcribed and taped After the second trial Ss were asked if thEy would come.
'I‘he next day the second set of trials was conducted However on tl'us

day because of time constraints a second E also performed testing and

transcripuons There were three other Es all graduate students in linguistics

- who helped w1th the testmg and transcnptions A different second experimenter

' ~was used fpr each training group Each one sat in on a couple of sessions with

. Ein Order to’ familiarize him/herself with the experimental proqedures and



then performed testing on thei? own Both E s transcribed responses when they"

= wen& testing together as one measure of reIiability of transcriptions (see-'f‘-i, ‘

Appendix 2 for comparisons) Otherwise. procedures were the same as for the.j -

first testing sessmn Trairnng was reviewed and then stimuli were presented "" '-. ;
| Each S perfor/med two trials in each session i'or a total of four trials per S over a ' ;
periodoftwodays L e DA
' In general Ss were comfortable with the task although in 'Iraining : ":-v_
Group 3 Ss seemed to be re concemed with getting the right answer tltan |
Ss inv the other training groups ’I‘his may have been because they had to leam f '

three vanants i'or each inﬂection and therefore had more to remernber As one S‘

¢ -

noted zeach time he Was presented with a new itern he would try to match it to _
~ one he already knew and ﬁnd the ending that would ﬁt Assuring the Ss that \
: there was no nght answer but that E wanted to ﬁnd out what they thought s
4 would be good usually helped to alleviate tensmn A e T
L ’i‘wo Ss had to be. dropped from the experiment during the testing One '
S frorn ’I‘raining Group 2, missed school because of illness so wasnt available | .
for t.he second testing session A second S becarne so anxious about providing ‘

the correct res ponse that she couldnt peri’orm the task
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, CHAPTER FOUR ‘ - o " / |
o | RESULTSANDDISCUSSION o
: ,bATA.ANALYSIsV'-- S R

:_-"”Scormg system N L , ., R
i An initlal analysis was done to determine the percentage of correot
‘ responses and error types Responses were coded 1—6 according to the followmg
_f'system LS L o
l [+voxced] = /i/ or /g/ used to inﬂect the stimulus item o
o (eg /bugi/ flevg. /kipz/ or /paefg/) e
R A2 [-voxced] - /§/ or /k/ used to 1nilect the stimu}us 1tem
(e g. /lep§/ /glfk/ /degs/ or/tlbk/) e . |
‘3 [+vocalic1 - /az/ or /ag/ used to}nﬂect the stimulus item - -
(eg /saeEai/ /bekeg/ /levai/ or /kIpag/) ( _-‘; 8 n

. " 4 7ero endmg (o) ~ no suﬁix added

(eg /bug/ rather than /bugag/) ‘ - s R ,‘
' 5 V or ASp -~ redueed vowel or heavy aSpiration added to stem -

(eg “/bekh/, /bugd/. or /bIs§a/) L -
6 Other - Stem ﬁnal consonant altered or omitted or sufﬁx altered

o (e g /bl‘s’/ rather than /blsai/ or /glfé/ rather than /glf’s/)

.l'

- Percentages were:tabulated for types ¢f responses for each item in each tral.
L J-\‘.'v S

e

Anal ysis oj Vanance .

For the analysis ol' variafice responses were scored as either correct or B
- mcorrect A four factor repeated rneasures analysis of variance was performed
,;ion the data. The between group factor was ’Irainingl with three levels [+voxced]
(Tll [-voiced] ('1’2) and All Vanants (T3) The within group factors were Trials



Sufﬁx ’Iype and Expected Variant ’l‘rials had four levels each subject having

»performed four trials Sufﬁx Type had two levels velar and sibilant and

Expected Variant had three levels vpiced voiceless and vowel insertion

The conservative .01, level of signiﬁcance was adopted for the analyses in :

s

”l .

v:_thIS experiment{. as was done in the ﬁrst experiment

There was a mgniﬁcant 3rd order interaction ‘of Training x Sufiix x R

_Variant (p < 001) The Training x Variant interaction was significant.' L

(p. < OOl) as well as the Sufiix xVariant interaction (p < 001) There were also

,v;rnai.n effects of Sufﬁx (p < 001) and Variant (p < 001) vThﬁ.

'interaction was not sigmﬁcant Diﬂ“erences in scores between trials were shown S

: to be non~significant at any: level (p < 01) so were’ not considered in the."

interpretation of the results o

, A graph was plotted for the Training X Sui‘ﬁx.» X Variant interaction (seev‘ |

Figure 2 ) a’nd 'gpkey tesLs were performed on: the means e /’ " ‘_ s

rliellablltty of ﬁanPtlon ‘; B Dol
;;a:’ To determine th -

: was 85' (See Appendix 2 for the details on each trial for which comparisonsgf‘

were made) A second analysis of variance was also done ona subset of the =

data includmg only the data from “,s which I had tested in all four trials The :
: results of this ANOVA showea ﬂi sarne interactions. and similar means for"_.;‘ B

;-""each training group. as Were found in the larger set of data Therefore the’f, '-‘

; "results from the. larger set of data are reported (A graph of the means s found
in Appendix 3 ) ’ ' "
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"z' %ﬁoking at Sufgigc within Training and‘ Variant in the {+voiced] traimng -
grgoup (Tl) the mean scoi‘gs for the‘ sibilarit and velar inﬂections were the same |

’ for the voiced variant however’ for the voiceless variant the scores. for the velar

) v.‘suilix were signiﬁcantly lower than those for the sibilant sui‘i‘ix The scores for . _‘ ) "

) the vocalic variant were higher for velars than for sxbilants but the diii’erence} o

was not signiﬁcant R T 'vge"é‘ v . .
| In the [ voiced] training ét‘bup ('1‘2) the scores tended to be lower for o

"'Asibilants than for %;e,lars for the voiceiess and vocalic variants but not ’
_;s‘gnificantly For the voiced variants the scores for velars are signiﬁcantly

o lower tmn the stbilant scores

< ! . h : N . . i
In the All Variants' training group ,(’1‘3) little difference was shown :
between the sibilants and velars l'or the voiceless variant For the voiced variant‘_' '

the velar scores Were sigmﬁcarft}fy lower than the sibilant scores but with vowel" '



insertion the velar scores are shghtly better (non-signiﬁcantly) than the sibilant

"'scores o o

Su_[ﬁxX Vanant wtthm"Il'atnmg E $ :'. o v | : ', IR
On the graph (Fig 2) a patter’n emerges which suggests that velar and
_ ‘.sibilant sufﬁxes are treated diﬂ'erently in all training groups With the [+voieed]
' ,vanant in T2 and ;[3 sibilant scores are signiﬁcantly higher than velar scores
" This pattern has a possible articulatory explanation It may simply be easier to
," carry vmcmg ov,er t:wo segrnents when the second one is a l‘ricative When two
j;stops occur togethl: in English there must be a total occlusion for the i‘irst
: stop before the second one can be articulated If the second segment is a
N fricative. the division between the two segments is not as salient ln Tl the
‘ velar and sibilant scores for the [+voiced] variant are equal This is possibly the
: case> because Ss were taught this \tariant However ﬁwhen we' look at the
.:' strategies used for the velar inﬂection ina following section we ilnd that Tl Ss

; »also had diil‘xculty with the voicmg oi' the velar stop tnﬂection

The results, for the [-voiced} variant are not $0 clear In Tl the [ votced]

- sxbilant scores are signiﬁcantly better than the [-voioed] velar scores What

_‘i»

.‘.vseemed to be happening during the experiment was that the stbtlants |

: 'underWent a natural stem final devoieihg particularly after [-voiced] stern*final : '

) consonants (this also occurred wit.h [+voiced] stem iinal consonants in some

, cases) With the velars the training seemed to carry more weight and Ss made
feﬂ'orts to: maintain voicing of the inﬂection The matn strategy was to add a
:vowel alter the inﬂection to produce a. form like /Iepga/ instead of / lepk/ ‘I‘he

-'other strategy used added voicing to the stem iinal consonant to produ’ce a

vforrn like /lebg/ Vo T A e e e R
In '12 and T3 there were no significant differences between velar-,and
' sibilant scores t’or the [-voiced] variant For the vocalic variant velar scores

. were always higher than sibilant scores. but this diil'erence was not significant
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: ERROR PATTERNS

e

. 'I'he ANOVA ffa" : general view of what was going on vmth the data but _
in order to explore the data further a descnptive analysis of the raw sceres was. .
undertaken for the srbilant and velar inﬂections separately The sufi‘m types )

g were sepa.rated because the 51gniﬁcant differences in response scores for the

' voxceless vax fant in Tl and the voiced variant in T2 and T3 suggested that Ss :

: may have use,d different strategies for the diﬁ”erent sufﬁx types Tables and -

' graphs were constructed ta show the relationship of traimng to’ use of the' -

' expected \ariant and the types of errors that Ss made The percent correct for a '
v‘ each vanant tvam each traimng gt ')up was calculated and cornmon error type:i“j;;"‘"
pattems were also. 1dent1f1ed With percentages calculated for those as well Thg, o

"’vtypes of errors consrdered were based on the scormg system set up for the_

initial analy51s of percentages of correct responses and érror types In order to

e

’ get some indxcation of. the effect of training percentages for correct responses 5

and errors for the.trammg items were also calculated (see Tables 5 lO for all of §

these results) Smce no sxmple statistical teehmques exist for the analysxs of v .

44'

_.repeated measures categorical data the following investigation s descnptive

'_ "only and no firni quantttative conclusrons can be drawn from it o s
*.»Sibilants ' 17 SRR A
“TI: (l+uorced] Traimng) S e Vs

: ' ‘For: both trainmg and testing iterrﬂ; wuh voiced stern ﬁnal consonants

: 71% of the responses were correct. 25% of the errors on the test items and 2’3% '

| _'on training items were: the result of devorc{ng the inﬂection following the voiced .

":stern final consonant (e g /bug§/ rather than /bug!/) Scores for the voiceless o

v-."vanant were very high 92% with only 3% of the responses involvmg v01c1ng of

',_',the inﬂection (~e g / lepi/ rather than /lep§/) The distribution of . errors for,.

o .

""fthese two variants show a strong tendency towards devoicing which supports a

v



phonotactic explanation for the use. of the volceless vanant in the producuon of

; .

.'_yinﬂected forms o S b e
3 '-v'va_l‘“‘e-x5 . Sibilants— Percentages of response, types — T1 [+voiced] Training

[

v T . 'Response Type - A LA :
Variant- . " "[+voiced]. [-voiced] ‘[+vogalic] -n‘ull_' VorAsp Other ‘
't‘l'voiééd] . .' 71 '- h 2§ o " ,' % e ’- '4' o A

Cfvoiced] 3 e o T g

- By contrast onlv 8% of the responses were correct for the vocallc

var1ant In 21% of the responses the voiceless variant was used (e g /bls§/)
and 19% were a null response (e g /bls/) The highest percemage of errors .“ f

E .46% consxsted of glvmg ‘.gn 1rrelevant “Other response (Ss often deleted the "
- i g
l‘thé‘word and replaced it with the lnﬂectlon e. g /bIZ/

- stem ﬁnal consonaﬁt ‘Q
oy

. . '*V T JJI/ T ) . .,.tll
._or /bI$/) These responses suggest that the use of vowel Insertlon is not L

:mot*vated by the same type of general phonotactlc cortdtralr_lt --that‘ls us\edfor ' '

| the voiceless vanant S T .

LR



Tdh’le 6. ‘Si‘btla'nts -—',(Percen»t_ages of response tjfpes —T2 '[_,-voi_'ced]:_’rrainipg” o

Response Typea

" variait  fevoiced] Tvoiced [f.\;Oé’ali'Cl;.~v" ‘null - VorAsp  Other .ot
[-vo_lc_ed] ci2e 90 ERER T 2 e e
Tvocalie] T 1 45 3 e M9 L3
’I‘2([ vozced] Tralmng)‘ T IR

‘ ln this training group 47% of the responses for the voiced variant' of the
sibilant Jnﬂection were correct wrth 46% of the responses accounted for by |
| dé“voicmg of the inilection (e g. /zeb§/ instead of- /zebi/) '“Other responses' B ‘_
account for 7% of the errors As with Ti, correct responsest-)for the voiceless
‘ variant were very high at 90% 2% of the responses involved voicing of the '
milection 1%: the result of usrng the vocalic variant, l% null responses and
6% "Other On traimng items the distribution was similar with 92% ccorrect
responses 2% of the responses usmg the voiced variant and the remaining 6% Lo
Other Like 'I‘l T2 Ss show a preference for devoicing although almost half of

the, responses for -the voiced variant were - correct the other half simpiy

3 maintained the devoiced quality of the inﬂection This. gives ftﬁher evxdence. t
t.hat the phonotactic constraint on voicing assimiiation of stem final consonant' V:_ _f
clusters goes in the direction of devoicing rather than voicing ie that the i
voiceless variant is the txnmarked form of the inﬂection B : ' |

' Only 3% of the responses for the vocalic vanant were correct with 45% |

.

of the responses being the voiceless variant /§/ Nmeteen percent oi ther

r_esponses‘ were.null responses while 32% were .“Other. ' Here again it is_'shown_ .



'that vowel msertmri is far less productive than voicing assimilation in.,{?,.':'i:_

' SR T RERCHP <
,inﬂectional morphology - '_ e Sl e - e

’1‘3 (All Vanants Trairung)

o Here responses for the voiced variant were ;71% correct The vocalic S

_ ‘var)ant accounted for 24% of the errors (e g / tevei/ rather than / tevi/ ).
E Responses for the training iierns were 92% correct 3% vomelese (e, / trvl‘n’)? Ao
"and 3% vocahc (e g / tevai/) The voiceless variant responses were similar :

'wn_h 69% correct and 29% involving erroneous use of t_he/ vocalic variant ’l‘he N

-Table 7. Sibilants—?ercentages o{f response types-Ts All ’Variants Training

. - L. R f -_ L ;’ L tif A' C e,y f"’- A E A
A . ’"W‘ "' S ‘ .’.'-.‘ ’1": ." : : B
Sl Re'!ponse Type B X L L
.- Variant [+voiced] [ vonced] [-'f\{)bc;a ic): ,V or Asp ~Other -~
._'[+v0|ced] 71 s . R
: : PN -'. . ~ | ."‘ .';’v'; ‘ N . N . "
..‘[ vonced] @ SR o 1
::'[+VOC8|IC] S BT ET 14
: Traﬁ‘ung |tems ¢ \ . -
.a[+V0|ced] SRR 92 ’ - : a2
Rt vonced] ‘ g e
_"l‘[+vocahc1 3 - 7'_: . .
. N '

‘ I,n T3 response errors for the voiced and voiceless variants followed a ‘ ‘
diﬂ'erent pattern than in. the ﬁrst two training groupSL ’l'he high percentage of

errors due to using the ocali ant rather than the voiced (24% vocalic) and

" v{ voiceless {29% v'ocalicf J ants suggest that Ss employed a comrnon strategy of

ﬁchoosing orie form that could be used for all instances of new forms That the '

"" . - Bs . . '
e . PR . . el



’ vocalic variant was the most commonly picked is not surprising in view of th

_ variant as the productive form of the inilection (Note that the rw‘iber of correot .

v

' exercie produdti ’

[

! 'in scores between training and test items here with the

high percenfage dﬁérrors involvmg use of the vocalic variant suggest that some. i.' o

Ss are using a “List analysis for those traimng items requiring the voiced and

voiceless \ariants (i e.. simply memorizing thern) and choosing the vocalut

responses for the trairung items st;ill remained high for ail three types.) L e

The percent correct t'or the vocahc variant were the highest in this grou

l(

":eiv d twu:e as much training on this variant as. on the other

with 81% correct and 14% “Other responses Responses for the training ite s B

were 93% correct and 7% “Other The relatively high number of “Othe

responses and the factithat Ss use the vocalic variant on forrns W here it is not

required sugges i .tha

a .

the vocalic varian; ‘this

training groups gives further indication that the use. of the vocalic vanant may

. be govemed B} a different proceSs than voicing assimilation That is. the vocalic

," ’El ([+vorced] Trammg)

Velars -

| assimﬂation (i €., devoicing) appears to be relatively automatic

In the [+voiced] training group the responses for the voiced variant of

K

tge velar in['fecttrn were: 7 1% correct and erroneous use of the voiceless vanant

: accounted for 27% of the responses (e g /zebk/ rather than /zebg/) Traming

voiceless variant 53% of the responses were: correct while 43% involved we of

i’fho\ areirained with tfi.is variant are at lea t able to . ':.
r-it The high percentage of correct res;jonses for ;

dup compared with the very low scores in the: other -

' variant ,must be taugm bet‘ore tt is used productively. : whereas voicing o

'. iiem responses were sxrnilar thh 71% correct and 26% voiceless For ‘the o

the voiced variant (e g /lepga/ rather than /lepk/ ). These responses still show .

5‘ strong tendWowards devoicing although there is a high percentage of

-



»voiced responses where the voiceless variant is expected Further examination B

,of the raw data provided an explanation l'o<jhis phenomenon Vghlch s -._
-discussed later on in this chapter ' :

Responses i'or sterns requinng the vocalic variant in Tl were 16% |
“ correct 22% voiced (e. g /gaekge/) and 5% voiceless (e g. / gaakk/) ’I‘he most
gffopular responses involved either the addition of a vowel following the stem ;“ -
: (e g /buga / IR 26%. or the null response 24% The remaining 7% were' “Other .
'responses Note that. as for the sibilant sufﬁx. the number of correct responses |
for this varignt ‘was quite low and was not used with any more frequency or
, consistency than any other strategr |

._‘J:_'I“able_ 8;'ﬁ7elars - 'Percentages_ of re'spo'n__se.,types"-'rll_'} 4[_+'vo'iced'] Tra.ining i

Variant’ : ~ [+voiced] [vo:ced] [+vocal|c] ) '-,‘“_” - Veor ‘Asp-v, - Other - - '
evoiced] . . Tt - 24 TR ) 1
Pvocald] - 22 5 - v 18 2 7 * -
ltems - RO 7 sg;’26 ' 3 2 2

. ;
’I‘.? ([ vmced] ’D‘atrung) '

’I'he respdhses in '1‘2 show quite a different pattern than ’1‘1 responses. o
'indicating a marked prefﬁ'ence for the voiceless variant In this group only 2% oy
of the responses for stems requiring the voriced variant were COrrect with 97°/o .‘
:‘involving the eri'oneous voiceless variaﬁt (e g /zebk/ rather than /zebg/) ’I‘his
' erroneous use of the { voiced] variant with stems endirig in ap[+voi¢ed] segment
: gives an indication that voicing assimilation for Er\glish ini'lections is a

S
. A
)



ithe responses were correct

: Table 9 Velars —'Percentages of responsc types - <I‘2 [-voiced] Traiﬁfgg- f%

G ‘ Response TYpe P e e T e
“Variant, © [+vonced] {vo:ced] [+Voca|ic] o null ‘ V or A@ Other

.l'

U 9..8". S

vTrammg e B e TR

. .
Lo : - - N ‘.l B
S ca ot

‘The respons’és for velar stop stems requiring the vacalic vamant were 6%

,'correct 41% vmceless (e g /bekk/) 26% null; 17% heavy aspiratton (e g,
'./ gaekh/) and 10% irrelevant Though the percentage correct is higher here -'
: than for the stems requirmg the v01ced variant the distribution of: errors

<'indicate that production the vocalic variant is not an. easily learned or’

' "'predictable strategy
T3 {All Variants Training) o o o
e -In the "all, variants / aining group responses for the stems requiring thei i
‘voiced variant Were 46% orrect 32% voiceless (e g /tevk/) and 22% o ‘
] voealic (e g /zebeg/) R 5 | e
| Responées fo' stems requiring the vmceless vanant were 67% correct

5% voiced and 270 vocalic As with the sibilatits the high number ‘of errorﬁ

—<‘7\ .
,involving the vocali ‘ variant suggest that Ss are using.a strategy of picking a | -
'preferred all- purpos % variant for generalized use ;on new forms while-‘. -

memorizing the inﬂected 'forrns of the training ite-ms The trend towards.'
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devoicing is also supported here when we consider the high number (32%) of

voiceless responses i'or the items with voiced stem ﬁnal ﬁonsonants

_-?Table .10,- Velars —_ ’Percentages"of;r'e_spohs'e types %T3 All Var’lants Training =

L

EXIERES ' ResponseType L e
i».}_V':ar'iantg- 2\ [+voiced] [vo:ced] - [+vocalic] null = VorAsp - Other:
»"‘-iﬁ/éic'édl' " .:i.-'."\l;\?ais U me a2 Tyl
[voleedl - TR -1 A ST e

[+vocahc] 1 2 = 88 - 6 : 3
‘-Trammg Items | P B " ’\ L
[+v01ced] ’ 88 10 . ., 2 e , L :

_ vaocaye1,ali,ﬁijufe.figai:*fig-f 100

Voicing Strategies for Velar Stops

. rln the analysis a’bove it was noted that in Tl there was a significantly: |

:__ higher percentage of voiced responses l'or velar stems requiring the voiceless :
‘;.} variant than for the srbilant stems viz 43% for veiars as opposed to 3% for
| sibilants To deterrnme[wliaat migl‘ghave motivated this dilTerence the raw data.f
was. 'reﬁexamined a d 1t was found that for many of the [+velar +voiced]

';vsariants and for some of the [‘welar —voiced] variants Ss added a redu;df‘.
: vowel to the vanant resulting in forrns like /zebgé/ /paefga/ and / lepka/

- This appears to be a strategy for mark.tn.g the inﬂection. and Ss who used the?
: stems requirmg the vOiceless variant Such a strategy all’owed Ss to maintain_-, " :
the voiced quality of the inﬂection without violat.ing the phonotactic constraint_' :
'.« which prevents a [+voiced] obstwent from following a ['voiced] obstruent at the

'.:.; ',",'-,-‘ P ‘ l». .““ . ':' I



e o . ‘., M AU MR L
. _,; : . : PR oo -~

BN

end of a word in English Kenstowxcz & Kisseberth (1977) point out t‘hat this

phenomenon is a natural means for marntaining the voicing of a stem iirial

.segment L T e ST ,_;‘ :

A ooy ! 7L
T '_’,.,.'--,,.' ,

. RIS S o ui;i N .._.;’:i.

.[S]peakers. of [a]- Tanguage... (where word-fmal obstizuents are -
~devoiced by a morphoplionemicrule], r;:iake the followmg “mistake”. S
when they attempt to. pronounce ia foreign langudge ‘admitting .~
word- ﬁnal voiced obstruents: they add schwa to thre end of those =
word; .~ that have A ‘word- final voiced obstruent Be'haviour of v
.this sort could be taken as evidence that a word may not end' -
phonetically in a voiced obstruent (p 151) :

//’i‘he rnoiivation f0r the additionvofl a vowel following the I voiced] vanant
' -'/ k/ is. not as: clear except that it makes the irillected form easier to articulate _
'fflt was also not used by as’ many Ss as the /gv / form although it still had t_he _
; ‘_"value of-marking the inﬂection /(l e.j In Tl 12 out of 15 Ss used / gv 4 at least'." -
' :some of the tirne while in ’1‘2 Only 3 out of 15 Ss used /kV/)
, 4‘ In the tables discussed above these CV forms were marked as. correct :
when they followed the appropriate type of stem ﬁnal%onsonant (e g.. /zebga/
. 'or /lepke/ were scored as correct while /zebka/ or. /lepga/ were incorrect)
but they may actually constitute an alternative erTor strategy it much the same ;
: "way that the [+vocalic] responses were: considered errors for the stems requinng» s
the voiced and voiceless variants of the inﬂections Therefore another set of‘."_

percentag? scores were calculated for the velar inﬂectiOn adding CVs as a ;

"possible error type (see 'i‘ables 11 13) B f

'_’I‘1 - CVs tncorrect | . .

The use of the CV strategy was most prevalent in this traming group As .'

a result; under the revised analysis the correct responses for the stems"

" requiring the voiced variant dropped from 71% to 34%. w1th 39% of the

,..,.

o / tevke/) Correct responses for training items also dropp?d fr%m 71% to 46%‘ |
. _ S : o ¥
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v'with 28% of the responses being CV‘s The percent correct for the voiceless

,-inﬂection was also lower going from 53% to 44%, This v\‘\s because 9% of the e

',CV responses involved /k/ e g /lepka/ which would have been scored =

correct in the prior analysis 41% of the . responses were CVs which involved 'f' '

/ g/ e g / ngga /. This lowered the percentage of incorrect voiced responses to

_‘only 2% and therefore gives further evidence that the intrasyllabic constraint "

‘;which prevents the voicing of an obstruent following a voiceless obstruent is L

'quite powerful For the stems requlring the vocalic variant the nurnber of L

.correct responses remained the same 16%. but now 21% of the errors arc

»"shown to be of the CV type and only 1% vorced This gives a better ir1dicatioxt~"
that Ss were trying to develop some strategy for dealing with the. velar

»

.' inﬂection (It Was’ﬁ’o‘ted in’ reviewing the data that most of the Ss who used the :

_CV strategy used it either in combination with tﬁe c0rrect use of the vocalic

”variant i e., inﬂecting some of the test items requiring the vocalic variant with '

'CV and some wrth the vocalic variant or werit on to use the vocalic variant at a

later trial l

.Table 11 Velar CV Strategy—Pereentages of response types Tl [+voiced] o

il.Training

. CRespomseType Tt B
‘Variant .~ - - [+voiced] - [-voised] = [+vocalic] =~ ‘null e CV _,VorAsp : Otr_\er:
[woiced] © 34 250 1 T4 g oeoq
voced 2 a2 s g
[svocalc) ~ 1 5 " 16 2a _~21 s g
Training | | R | |

tems ~ 48 22 . 1 o2 . 3




'. ’1‘2 CV‘s mcorrect

- "" ' ln this training group responses were also affected by the CV strategy, o |
. although not to the same extent as Tl (In Tl twelve out of ﬁiteen Ss used this s
. strategy. at least some of the time while only three out of fiﬁ:een Ss used 1t 1ngl_ 3
“ '1‘2 ) Tl'?e shape of the CV responses was always /kV/ in this group ‘As shown ‘_ :

in Table 12 responses for the stems requiring the vmced variant were still,

: e

predominantly vorceless 85%, with the CV reSponse accounting for 12% of the .

'responses (e g /7ebka/) Correct responses for the stems requmng the N

: fvoiceless variant went down to 87% correct (still quite high) with 12% of the.“' '

f-.responses being of the CV type In the tra,nmg set correct responses dropped to

f'QO% with 9% attributed tothe Cv. response For the [+velar +stop] stems

"requiring 'the vocalic variant 10% were CV responses {e. g /bugk&/) 30% [- o

voiced] (e g / gaekk/) 27% null and 7% involved heavy aspiration (e g

/bekh/) 10% were “Other and correct responses remained at 6% Here too o |

-

’ Ss seerned to use the CV strategy for. dealing with the stem ﬁnal consonant' S

. cluster

' fT3 CV's mcorrect

.

The use of the CV strategr also occurred in T3 In this group both / gV/ o

and / kV/ respon(fs were used but it is not clear what motivated the chorce for ’

either of these: f ms, smce use o

.jtypes Table 13 shows that for those _tems requiring the voiced varian-t the cV

_ oth types was distnbuted between stem’

":stratemv accounted for 7% of the responses The training item responses were '

not affected by the CV strategy For the. stems requiring the voiceless variant _

8% of the test responses were of the CcV type, and 6% of the training 1tem

responses were CVs ’I‘he responses for the [+velar +stop] st ms requiring the'

vocalic variant were: not aft’ected by this strategy with’ g‘

ly 1 out of . 240

T responses being ol' this type It is obvious that even thoug his strategy is‘

' ernployed to ‘some degree by Ss in this group it is not as prevalent as in the -' B



inﬂectional variants for each stem type and SO have a readily available VC.‘

'pattern they can employ when they get 1nto phonotactlc difﬁculty

P
0 e . ,

Table 12 Velar CVbStrategy-Perccntagcs of response types—’l‘z [rvoiced] :

'9

Training TR o

-

Response Type

other gg'oups presumably because they have been taught the approprlate.- : :

 Variant " [+voiced] [vmced] [;vocalic]l T IPRY oVA VorAsp - Other

[4voiced] - 2 8o 12

~‘i._Tr‘ainihg

- ftems- - : . :*;, 90 . R EETR 9 1 .

g

: Tabie 13. Velar CV Sttategyaggrcentages, or' response types T3 All _Variants ,

" Responseé Type

Variant . - - ‘[+voiced] - ‘[-voiced] [+vocalic] * . null . GV VorAsp  Otner

'[+v0|ced] 745” v :267-" 22 | - 7
. [vouced] 3 ' '5#'61' ' ’-‘".-27_" o o o 8 -
: [+voca||c} : 3 : 33 . 6"4 ) _. 3 .' S " 3
'Tr_ammgl tems_ | ‘ »‘ ' ; ) S | R |
.'[+voice-d] R ,éé" TR 2 _ o _ .
[voiced] s 2 2 s 2
J+vocahc] A 100 N o




".GENERALDISCUSSION LT LT e
‘ ‘The- results of this experiment give further support for a phonotactic
:'explanation f0r i,he use of the voiceless variant in English inﬂections
"Spontaneous devoicing occurred in all of the training groups and most notably‘_ -
in the [+vorced] training group. where scores for the voiced variant and the'__:j ’
.v"rvoiceless variant were equal overall This gives a further motivation forj‘
establishing abase form that is [+voiced] This would %ark the inflection along .‘ :
:.with the obvious features of [+dental + sibilant] for the plural and {+dental
+stop] for the past. tense the voiceless variant being predictable from a general
“rule of progressive stem final devorcingi rather than a more general rule ol‘ _
voicing assimilation - TR I FR '_ R R I \ R
| What is suggested by the data is that there is a strong constraint which'} "
prevents a voiced obstruent from followir*g a voiceless obstruent within the )
\ same syllable (or at least at the end of a word) This eonstraint is preserved by’ e
Ss in a number of ways depending on training In the [+voiced} training group e
‘both the CV strategy arid devorcing are used by Ss for inﬂecting words mth: ;
'.':stem finai [ voiced] consonants The TV strategy involves adding a vowel to"_ s
: create a secon.d syllable so that voicir% can be maintained (cf Kenstowicz & .

! Kisseberth 1977, p. 151) As Harms points out “once voieingceaSes following:_j

the nucleus (vowel) of any syliable voicing can no longer resume in thegsamel. '
v,_syllable IlQ?B p. 11) This supports the interpretation that Ss are -addirig the .
_‘vowel to maintain this constraint In the All Vaiiants training group this
-'constraint is. resolved by using the vocalic variant ie adding a vowel before |
the inﬂection to ma-te a second syllable , Lo R\ '
| In the {voiced] tiaining group (T2) the difference between \;lar and' -
sibilant scores for those items requiring the [+voiced] variant suggests that' .,"
voicing is not as wsily ;aintained in a consonant cluster with a stem ﬁnal stop'
._ as it is: when the stem ﬁnal consonant is a fricati%e In '1‘2 there were a fairly -

.high nu n@er of correct responses for the stems reQuiring the [+voiced] variant ‘ -



;;i-‘:of the sibilant sufﬁx but this was not the case, for the velar sumx where 97%, |
-v'oi“ the responses involved the erroneous [-voiced] variant This suggests that-
there is a greater tendency i”0r voicing assii tonf with ,t_he _Sibilant_'_su M :

with the velar stop suil‘ix ?‘ B

Harms argues that devoicing of the second segrnent of gerninate voicedfl

?fstops is quite natural'

EER

To maint- S e
pressure ongb 4 .the vocal cords vibration of tlfe vocal, Sl
cords resulfs ggFc dir passing between them. Over the -«
dt{ration of o #ate . voiced tops, the upper tract pressure . ..
approaches [ i "ryngeai pressure to the point that phonation. o

- ceases (1973 p 8)

This phenomenon perhaps helps to exﬁiain why voicing assimilation scoresi“ 1-_-‘;
.l .were so low for the [+voiced] variant of the velar sufﬁx in ’1‘2 That is theref" ."
'- 'appears to be no phonetic motivation for changing the shape pf the velar (stop) )
,_;suffix even if it follows a [+voiced] segment o o .__'fl'sz"‘f. S LR " , &
The limited use of the vocalic suiTixes except in. cases where it was‘f’_‘} ;
taught to Ss, suggests that these variants must be learned before they can be
'_used productively "The question that arises here is. whether the whole variant is
j learned or ii' a vowel insertion rule is- leamed What motivates this question is" o
3 that there were some Ss who did use this variant spontaneously Overall the
‘:scores for the ,vowel insertion variant were slightly higher for velars than: for
sibilants and it oCcurred more in the [+voiced] training group than in the [
: voiced] training group (although neither of these differences were signiticant)
4~Harms (1973) provides some indication that this phenomenon may bef :
‘”phonetically motivated although he does not support it as a general.
| phonotactic constraint In disctissing a stratey to overcome the natural
: devoicing that oceurs with geminate stops he states. it is o d0ubt possible tov, .
block the devoicing phenomenon [in English] by additional gestures geared for‘ E “
that purpose _One of these gestures is the release of the i‘irst stop--thus' :
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