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This_ study examines the possible appllication of Kipargky's
Level-ordered lexical model to the acquisition o+
morphology. Uieweg as a model of acquisition, the theory
predicts that morphological ﬁrdée::es ;111 be acguired Iin a
bottom-up <+ashian. That is tﬁ EaYy, that of the lexical
morphological processes, level three processes will be
acquired before level! two, and level two processes will, 1in
turn, be acguired before thnée morphological processes
occurring at level one. Acquisition literature supports the
acquisition of gge English regular infleétion: (level three
processes) before several derivational procesees which are
at level two of Kiparsky's levellbrdered model. To explSre
the applicability of the model to acquisition, ;1xty~four
children, ranging in age from four to thirteen years, were
tested on their abilit; ta append four .ievel two and four
level onhe suf?ixes to English wur;s matched for +frequency,
number of syl;ables, stress pattern, neutrality (i.e. they

do not cause stem changes), and general phdnolngitai asha;;
Results clearly indicétefthat children perform better oan the
Euf%ixatinn task when they are dealing with level -twao
suffixes than when they are dealing with level-one suffixes.

It i1 further lndicated that the level-two suffixes tested

{ are acquired several months earlier than the level one

i
|

i
T—



suffixes. The conclusion is that morphological A:éuisitiun
in .rolatlvely lndopondént of the behaviour of particular
iteme within a level, and that lovel'ordering not only
mﬁdels the atructure of English morphology, but that it

represents an innate framewnrk within which morphological

acquisition occcurs.
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Chapter 1

L4

Adtter the Jallure to wvalidate claims of psychological
reality made by early tranaformational grammarians, a wide

rite developed betwoen theoretical linguists * ahd

B
-~

pnychollngulit-. Researchers on hoth sides have been gullt
ot assuming that findings. {n the theoretical aphere need

have 14ittie or nothing to do with facte of acquislition or
<

procesaling. The distinction between content and process has
boen widely accepted ag more than just an heuristic,
Thie exclusivity (s, however, being questioned once

Rgoin. Both theoretlical linguiste and psycholinguists have
v
recently 'dnmongirated renewed interest In coming toe grips

:

with the diﬁcropancie: between thelir diverse findingsk. One

thecretical linguist whoge work promiges & significant
contribution in thise regard is FPaul Kiparsky whcose level -
ordered lexical wmodel (ntroduces (amcng\;ther things? an
intermedlate level of repraﬁeﬁtntion Wwhich medlates between
the undarlylng‘Eepronontat&on, which wa; considered real by
Qﬁgorottcal linguigts, and tha surface cccur;once of the
word which was often regarded by psycholinguists as the only
ron!!ly; The degree of abstractness of underlying
representations posited by Chomsky and Halle (1968} vag
connidered problematic f{rom the point of view of acquisition,

T4

Recearchers such ne Hooper (19246) argued that segménts which



nevear occur on the sBurface pose a barrier to acquisition.

The tintermediate {(lexical) level pt+ abstractnews introduced

by level ordering settlew the dispute by introduc#®y a

level of abcT?bq&nosn which wor lia wirth underlying
reprecsontations but wihich correspondo to the apeakut 'G
conscionus perception of the word. It 15 10 part due to the
varl of theorints I}ke‘HiparsL, that theoraetical lzngulitu

-

now fee! more comfortable with lower levels of abstractneus
than were preoviousnl - admitted, and that psycholinguists are
becaoming more interested in modela ot acqQuilslitian and

praocessing that are motivated bv linguistic theor;.-—

It is not difficult to juntifiy the line af rescarch
that is being propaced. First of all, level ordering weems
intuitivelw suited Jar application to acguisition 1n  wave
that or@&ious theorics llave not been. Leve! ordering

npnrovides a framowart within which fandingsg 1n diverse arwas

of psvcholinqgquistics are antted and put into
perspective. Because 1t Seems inconceivable that Lue
structure of language and thée wars thE speaker learns and
-
L%
uses that structure hawve no commaon basis, 1t 18 war th

evploring hheoriesc which promise to provide such a basisa.
i

Both level ordering and acquisition research stand to gain

conskﬁerably i+ it can be established th the two are 10

some . wias connected. Theorctical  linguista arnd

psycholinguists have often“adopted diffarent criteria tor



— pesycholaogical reality, but it is nonethelesa the case that

any thiory which is demonstrated to be 'peychologically

real’, in & way that is subject to empirical verification,

ag well as theoretically sound, wil! enjoy a tremendous

advantage among

psycholinguists.

thecoretical linguists as well as among

Linguistic theories are routinely judged on

the basie of fhe!r power, adequacy and simplicity. That

is to say, that theory {s best which accurately accounts +for

the widest range of language facts in the simplest terms. A

thecry which can

account not only for structural facts, but

facts of its acquisition and use will be, by the theorist's

own de+1nitiun? better than theories that cannot.
'I’

A secand

leve!l ordering

benefit that will accrue to the theory of

te a Ffurther means cf decliding between

alternative descriptione or explanations. If the connectiagn

L

pE———

between level ordering and acquisitian is supported by

oﬁhiilcal data,

then information about acquisition and

processing can be used in evaluating it against competing

hypotheses. In
shown to support
used, alongside
formulations and
Acquismition

from an alliance

other words, i¥ acquigition facte can be

exlsting tenets of the theory, they can be
structural tacts, ag criteria In future

refinements of the theory.

research, too, stands to gain considerably

with level ordering. Mogat importantly, it



~will gain a sense of direction. Despite the vast number of
studies th;t have been done on various, aspects of
morphological acquisition ;nd processing, relatively few
English morphological processes (only the inflectianal and a
very few derivational processes) have been explored. What
this means is that much remains to be done by way of
charting the course of morphological development. The value
of existing work is certainly not being discounted, but
there remains a need faor some principlnd‘waylto extend and
untite it. Level nrdering‘ can help to explain the links
between the a:qufaltinn of inflectional andr derivational
morphology} it can contribute to the clarification of the
relationship Eetween the acquisition and processing of
morphemes. Flnaily, by providing us with ghidellnas for
charting the course of development, leyel ardering will put
us in a better position to deduce the criteria which
determine that course.

It is for these reasons that I have chosen to explore
_ @&
what Kiparsky's level-ordered lexical model and the facts of
morpholnéical acquiglitian might have in common.
More specifically, I have dbdertaken‘to determine ‘whether
levels correlate with the ease and order with with which

morphemes are acquired.
This theeis lg divided into five chapters. This +irst

chapter serves as an introduction to the toplc. Within the



intraduction 1is, first, an ovarview of Kiparsky's level -
ordered lexical model, follawed by a review of the relevant
literature on morphological acquisition. The -final sectian
of the +irst chapter details the research hypotheses that
fcrm_?he basie of the experiment described in Chapter 2.

The second chaﬁter of the thesis is taken up with a
détailed descriptidn ot the tests tha£ were carried out on
behalf of the hypnthéses. Chapter 3 preﬁents the statistical
analvs é'and their results. Chapter 4 provides a discussion
a¥f V/the resulits and draws some conclusions about the
1;p1icaticns of the results both for acquisition #nd tﬁe
level-ordered model. Finally, chapter 5 considers possible
COUrses of research {n the areas af morphological
acquisition® and processing. First considered are lines of
engquiry stemmiﬁg directly from the present-stgdyi this is
followed by suggestibn5 for extending and elaborating

current know!ledge of’ morphological development and

processing.

A BRIEF INTRODUCTIdauTO THE LEVEL-ORDERED LEXICAL MODEL

This summary of the level-ordered lexical hypothesfs is
based on the model praoposed by Kiparsky (1982b) and further
elaborated in Kiparsky (1982c),

One of the most notable features of Kiparsky’s level-

ordered lexical model is that phonclogical rules operate in



+

two distinct domains of the grammar. Some are post-lexical
and Dp}ratﬁ on th; output of the syntax which«is fcd,by'th.
lexical companent of the grammar. Dtho; phonolagical rules
are lexical and inextrlc;bly linked to morpheological

2
processes of {nflection, derivation and compounding. It ia

the lexical component ?{ the grammar which hés so far
received most attention, and it is the lexical camponent

which is .the focus of this study. In that component, (at

least some) phonological rules operate in tandem with ward

formation Vand inflectional processes. In fact, it is a
significant feature of tge model that morphology and
_ 3
phaonology are mutually dependent. The relationship
between the two can be most gimply described in terms of
morphaological processes having or triggering ;hnnolcgical
consequences. A morphological operation is submitted to
the phonological component whlch.containn a specific set .of
ordered rules whicdesare restricted in thelr application to

specific levels within the lexicon. I+ the morphological

operation has created the appropriate environment far the

application of a particular phonological rule or rules, the

rule(s) may apply. The output is a forﬁ which exists as a
4

lexical item. An example of this processing can be seen

in the following derivation:
STEP 1 (morphological operation)-/davin/+/Iti/—3/davinlti’s

STEP 2 (phanolagical operation) - /sdavinlti/s —>» /daviInlti/



Within the loxlcpn, | sets of marphological and
phonological rules are crganizég into di;tinct layers or
levels. The number of levels in ‘the lexicon is a point of
debate, but it munt, to p;ésorva the very concept of level-

= .
ordering, be more than one. The most general
morphological-phonological pré:esles occur at levels
subzmequent to the level at wh}:h exceptions are handled. For
example, the plural of ox and the past teq:e of go,

being irregular, would be formed at level I, while the

plural o+ desk and * the l';:.v;i.st tense of walk, beilng

regulaé, would be formed at the last level. Within each
.1ov91 there may be several muﬁfhnlogical and phonologlcal
rules. Kiparsky arques againgt the extrinsic ordering 6#
mnrphclogica} rules withiq levels, and the precise ordering
of the phonolaogical rules continues to be much studied and
debated. Kiparsky (1283) and Halle and Mohanan (1983) have
since established a fairly good ordering of phonolaogical
rules. Figure 1 depicts what isg, basi:aily, the 1%82b quel.

An essential characteristic of the level-ordered model
is the diatlnctiveneag of each level. There- can be no

backtracking to earlier levels} once an item has been

processed at level n and passed to a subsequent level of

operationsg, that item cannot return for processing to level.

n. It ‘is thus immune to the effects of rules operating at



previous levels even though it may .come to meet the

conditions +gﬁ thelir aﬁplication; Faor example,
‘ !

heedlessness is exempt from Trisyllabic Laxing by

virtue of the fact that #Hless and Hnéss suffixation, which

create the appropriate environment for laxing, do not occur

RN
until after the level on which trisyllabic laxing operates.

It is alsa charactgristic af the 12892 level-ordered

model that lexical phonological rulés operate only an

derived items, i.e. thase to which a phonoleogical rule has

applied or which have undergone some morpholaogical operation

N -— -~ =}
such as affixation, inflection, or compounding. For this
reasocn, a monomorphemic word like nightingale is
insensitive to the demands of Trisyllabic Laxing,' even

- though it potentially meets the structural description for

applicatior of the rule.

This description of the level-ordered lexical model is
necessarily brie#f and perhaps simplistic. Moreowver, thg
model that is presented here is at least four years ald.
Since its imtroduction saome of ite key features have been
chal lenged nd, in some cases, somewhat revised. At the
heart of vihat are undoubtedly the mast contentious and
theoretically interesting debates are differences of opinion
about the natﬁre and domain of the phanological rules. There
are several additional points of debate which have only been

briefly touched on here, but the présent application of



— .

level L ordering to morphnlogiéhl acfjuisition remains valid
despite their ultimate resolution.

What remains unguestioned im that there are

phonological oberatinns thaf are closely linked to
morphclngi:;l operations. Further, these morphological-
phonological interactions are of varying dogre;B " of
structural and © semantic complexity} sOome mnﬁphulogi:al

¢

processes apply to a limited set of items and/or entail
complex , phonological cConsequences, while others are more
.general (producgtive) and  both phénulcgically and

- —

semantically transparent. While there are obvious

inadequacies in simplistically equating lexical and cyclic-

rules (as done by the 1?82 model), it s generally accepted

that Jlevel I is a cyclic level aﬁﬂ Ehe site of mare complex
morphophonemic nperatinns tha; subsequent ' lawxels of the
leaxicon. Desphite the fact that the level-ordered lexical
model still requires refinement and elabqration (as Kiparshky
is -among the first to acknowledge) it has définite
theoretical advantag;s over other models of the lexicon.
Without pretending to provide an exhaustive list of =uch
advantages, it is worthwhile to consider a- few of them. To
begin with level ordering provides a principled distinctian
between +-and #-boundary affixes, and accounts for their

7
consistent order of attachment. Secandly, leveliordering

£

unites both derivational and inflectional morphology under



the rubric aof a unliary set of principles whl{o still
maint;ining thelr distinctive charactera. Thirdly;ﬁll-vol
ordering has done much to explain the 1nte;actinn\ of at
least two components of the grammar, morphology and
phonology. One other advantage which Aﬁnt not be overlooked
is that it appears.tn give insight {nto the structure of
languages other than English, for which itzswan first
develbpnd. There is ample indication that the number of
levels, and the functions of the processes oaccurring at each
level may be language specific) nonetheless, level ordering
appears applicable to a uabiaty of diverse languages, many
of which are unrelated histnr%cally or structurally to
English. If it can be further demonstrated that level

ordering reflects, in same way, the structure of acquisition

and/or processihg, its credibility will be further enbhanced.

10.



LEXICON

LEVEL I MORPHOLOGY

" =irregular inflectiaon

- +—-boundary affixes
(eg. -urej-ion}-aljy
-~@erj-ianj-encel
—izol-atef-itylin—)

-v—>N p-derivaticn

UNDERIVED LEXICAL ITEMS

LEVEL I PHONOLQGY

-stress

LEVEL II MORPHOLOGY

- H-boundary affixes
{eg. -hood}]-ness}
—erj-mentj-1y}-y)

—compounding

-N—V ¢@-derivatian

~trisyllabic ltlaxing
~ammimilatign
-velar softening

LEVEL IIL,PHONOLOGY

LEVEL I1I1 MORPHOLOGY

-regular . inflection

—compound stress

~—LEVEL III PHONOLOGY

-

\a)

SYNTAX

S-Structures

L

11.

POST-LEXICAL PHONOLOGY

(eg. aspiration, ilépping,
non-release of plosives)

Figure 1: Kiparsky'’s 1782b level-ordered lexical model



REVIEW OF THE LITERATURE ON MORPHOLOGICAL ACQUISITiON

Acquisition studies have only rocently.begun to look at
acquisition in relation to the level-ordered lexical
hypothegi;. For example, Peter Gordon (1985) demonstrated
that some of the predictions of level ordering are borne out
in acquisition. One prediction of the theu;y le that regular
plurals cannat occur within compounds, and Gordon nhqwszthat
children honour this constraint in their productioﬁ of novel
:nmpoupds.

However, quspite the fact that most acquisition
‘research daes not address the queétiun aof level ordering
directly, some of the data that has been gathered can be
called upon to support the idea aof using level ordering as a
framework +or the acquisition of morpholagy. Golng back to
the study daone by Jean Berko (1957) which engendered such
excitement among éenerative grammar ians, there is evidence
of the incremental approach tao morpholegical acquisitioﬁ. In
the wake of behaviourist theory, focus was naturally on what
Berko demonstrated Ehat children can do rather than on the
limits of that abillity. What became of prime concern to
lingulsts was that even small children gan, and do, abstract
and gaeneralize in their production of \language. However,
Berkno notes in the same paper that the children in the
study, who ranged in age from four to seven years, 'Operate

*

with clearly delimited morphological rules’ {p.164). Only

12.



: 13.
twenty-seven percent of the children tand all of these were

among her older subjects) were able to coln a new word

8 )
by any meanms. Of that percentage, sixteen percent used a

compounding strategy with appropriate stress (e.g. zibman)
.and qlevan.percont used an agentive -er suffix (e.g9. z er).
There ia, in other words, a distinction not only between
being able or unable to coiln new words, but between various
processes for coining new words.

L]
While Berko's experimental method has been criticized

- on several points (the small size of 2;; sample, her fallure
to discriminate among subjects and to rule out alternate
strategies such as rhyming, etc.) her temts are recoghized
for their ingenuity, and her study hase remained a reference
paint for subsegquent research in morphological velopment.
A number of studies have been devoted to repllicating he;
results over larger, better defiﬁed, groups of children and
designing stimuli that narrow down the possible explanations
for the resultsa. The sum of this research 1Is verification
that children use rules, not mehely analogy, in their

' formation of plurals and, Eignifhcantly for us, that
compaunding and ~er agentiﬁo {inmtHie order) are among tge
earliest derivational processes acquifed.

Subsequent research has taken a variety of directions.

Far example, Innes (1974) lpaked at the developmental

S



aspecta of Fegular English pluraf fcrmgtlon and elucidated
d Bix ®Btages of productive acquisltion of the regular plural
morpheme (s) . Accnrdlné te her research, the rule for
- plura}izati;najiﬁ formed on a clas:—by—cia:s bagig with /ul/
and /z/ being distributed over an increasing range of
appropriate environments, in stages I to VI. In fact, /z2/ is
intradqced only at stage V. In sum, then, regular Elurql
inflection ise swshawn to emerge very early .and order is
demonstrated to hold not only across inflections, but within
?

them as well.
Derwing has been concerned with a number o+f different
¢ issues in morpholaogical acguisition. Some areas pertinent tao

the present discussion are summarized in a paper outlining

recent research trends in the acquisition of both

derivational and inflectional morphology (Prideaux, 19835).

et -

In a 1974 study, Derwing and Baker confirmed the order of

acquisition oFf regular English inflections to be -ing
' (ﬁrmgresﬁiveJ, regular plural, regular past tense, the
possessive, and then the third person singular " verb

-

inflection.- This, of course, hearkens back ta the ground-
breaking work of Roger Brown (1973} who documented the order
L+ I af acquisltion of fourteen Engf{sh marphemes far three
children and concluded that, while there are variations in

the age at which these morphemes are acquired, there is a

14.
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standard ord.rlin which they are acquired,. Ancther of the
aﬁiau Derwing {(1974) explored Han)tho.ncqut-ttlan of variouc
derivational morphomdu. In his investigations he established

that ~or agentive, adjective -y, and adverb -1y are mastered

~

atter. regular inflection and that they emerge in the order

given here. He notes also that performance on Instrumental

. : )
-ar, thaough it {s phonetically i{dentical to -er agentive,

‘lagse consistently behind’ -er agentive (quwlﬁg and Baker,
1977 p.214),

Cigrk and Hecht (1982) traced the develnpment.n* noun
formation via compounding, -er agentive and -er instumental
atfixation. Their teats revealed that children campcund

before they sutfix in the formation of nouns. They +irst

compaound with mnﬁ to form new nouns denoting persons, and

they Bubsequoently compound wlth thing to coin new
inntr;mnntal nouns. Following this there may be a stage,
pricr to the replacement of campounding by derivatlional
‘a++ixatlcﬁ, during which both compounding and affixation
cccur ﬂlthih 4 8ingle lexical creation (eg. hearer-man).
Chl!dran_ aftterwards gain productive control over -er
agentive and, later, -er instumental.

In an eoarlier sgtudy, Clark (1981) looked at lexical
itnnovatione by young cpildqon, +nﬁussing an deﬁo@lnal verbs

which appear to omerge early and are apparently quite

15.
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praoductive. My own research confirmse the early emergence and
productivity ot denominal verb formation by zero derivation

and suggestse that it'may be earlier and even more productive
. “

L4

than compounding for Young children. A particularly
interesting point made in Clark's article i1s that, while
denominal verbs are frequently coined by children, deverbal
nouns rarel- v are., Clark maintains that childran coin
) * // -
dencominal verbs in order to +ill gapg < in their lexicons
ftwhich are generally shart on verbs!, but that does not
full. éxplain the unidirectional application of the
-
strateg . What makes the study of interest to us 1s that in
the leve! ~ordered lexical moﬂel. zero deritvatian of verbs

fram nouns oaccurs at leve! Il along with ather product:i:ve
derivational processes, while zero derivation of nouns from
verbs occurs at level I where evceptions and less productive
processes occur. It we demonstrate that leuel:il
derivatiaonal processes are acquired before’ level -I

processes, the difference betueen the the two types of zero

derivation is explained.

The produetivity of three agentive suffixes, Cer, :LE&'
and ~ian is compa?ed in research carried out by Clark and
Cohen t1983) . Based aon thelr relative productivity in ' the
language, the rescarchers hypathesizead that in

acquisition...children should master -er +irst, and -i'st and

la.
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-ian only later’' (p. 413). Indeed, Clark and Cohen confirmed

that productivity is an index of recall, ineofar as children
recall nonsense worde as having an -er suffix significantly

more often than they recall them with either ot the other™

two ‘agentive =u++ixes,' regardless of how the item was.

suffixed on its initial p%ouentation. When -er 1% - omitted

from the list of test items& and anly -ist and -ian are used,

children prefer -idt to -ian. In short, the arder of -the
three functionally equivalent suffixes, in terms of ease of
recall for children, ig —-er, ~ist, and -ian. The findings

auggest that children are engaging in marphological
. analyeis, and that aome derivational suffixes, even with;n a
.ninglo semantic field, are more accessible to them than
others. Y

The +formation of novel verbes with the prn+ix un- ig
considered by Melissa Bmwdrman‘in a 1982 study. While =he
did not make any explicit comparisons with the order of

acqufnit!nn of other inflectional or derivational affixes,

—~

it ig clear from her data that, fhuugh un- emerges early and

precedes irregular in+lectinh, it succeeds regular

inflecticnal processes and adjective -vy.



THE LEVEL ORDERING OF ACGUISITION

The order of acquisition that nmergen.fram the preceding

[

review of the acquisition ilterature is shown in Table 1. ;;
is worth drawing attention at this._point to the parallels
between the arder of morphemes presented by a&qulﬁttlcn
studies and the order reflected in Kiphrsky': Level-ordered

lexical model. At the bottom level of the model are the #-
' 8

boundary inflections,. -ing, and regular plural and past
tense. At the second level of the model are zero dertivation

of denaominal verbs, compaunding, and H-boundary derivational

affixes that inﬁlude.agentivo and instruﬁental -ar, -lst, -
1y, un-, and -vy. At the first level of the model! are + -
boundary atfixes and irregular plural and past tense

inflection. There 18 a striking correspaondence bftweon the

order of morphological processes gleaned from acquisition

studies and the order given in the level -ordered model ,

-

though it must be noted that the ﬁurrespondence works from
the bottom up and the aordering correspondence ie general
rather than precise. . That is, the processes first learned
correspond to processes not at the top level of the model
but | at“ the bottoms also, the ccrrespondegca betweeaen the
order given in the model and the orié? of acquisition list
is not exact in morpheme-for-morpheme terms. fabla 2 shows

both the order o%-procesﬁes in Kiparsky's model and the

order of acquisitiun.

| N\ \
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—TABLE 1:

Earlier ac-
quisition

L

Pl

4

Later ac-
quisition

The Acquisition Order of Morphemes

-ing (progressive)

-regular plural

4rogul§?‘§iﬁt tense

~-possessive
-3rd person singular
—N—Y g-derivation (order with respect
’ to possessive and
3Ird singular is un-
known)
-campounding with nouns
-er agentive
-adjective -y
-un- (order with respect to -er and -y is
unknown)
)
—adverb' =ly
-er instrumental -
-—agentive -ist -
—agentive -iah -
-irregular plural (order ot these last two
with respect td -ist
and -ian {s unknown)
~irregular past tense
. /
A Vo, D ~

I



TABLE 2: Theoretical and Acquisition Order aof Morphemes

"Order of Acquisitiaon ) Order in the Model
-ing (progressivea) -

-regular plural ~irregular plural
-regular past tense “irregular past tense
~possessive +boundary afflxation

~3rd paerson singular

-denominal verb formation -N—3V d-derivaticn
—compounding with nouns -compounding
-agentive -er Hboundary affixation

-~adjective -y
—instrumental -er
-—adverb -lvy

-—un-
-irregular plural ~regular plural .
—Trregular past tense -regular past tense B

—agentive -igt
Jagent{ve -ian

e
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Objections may be rai:éd against the application of

*

level ordering tq achiﬁltion on the strength of an

apparently gross aordering coihcidence. ~Moreover, because
the extrinsic ordering of word-formation rules within levels

i
must be rejected on thecoretical grounds., the digparity i

-

not easily dismissed. The dilemma that we now face is how

we are to reconcile the theorist’'s rejection of extrineic
- ;)

o]

Lirdering with the psycholinguiet’'s finding that 'order of °

L.

acquisitiaon holds in maore than just a general wayf‘ More
serious, the acquisition studies give no indication that sthe
relationnhiph between morphemes on‘different levels is any
different than the relationship between mnrphemés of the
same level. It appears, therefore, that if we press the

matter we will once agai k‘-f-ind psycholinguists and
ks

thearetical linguists on opposite sides in a dispute, each

Y

claiming support +rom the facts. This is particularly

troublesome {n view of our need tn'just1+y the applicatiaon

-

of level ordering to acquisition. We have here an obvious

'prnblom with an application that so far appears to have 1In

ite favour only a general similarity in the ordeming of
mur‘phemgn_i

However, the discrepanclies appear, inlgbis FFBG; to be

legs wmignificant than the ;1milaritien. The argument of

theor}sts is that synchronic order need nbt reflect

21.



acquisition or histnrical'ﬁrdnr.; bgt this line of argument

‘instantiates the different criteria 4for ° Ppsycholaogical

reality set up by theorists and psytholinguists. Focussing

By

on  this problem is neither productive, 'nor, I believe,

important. It we l1dok beyond the item-for-item

correspondence we are better able to .appreciate the

implications” of the group-for-group correspondence that is

supported by both the model and acquisition research. A

preoccupation with the discrepancies is liable to accomplish

little more than to detract from a more }mpcrtant,jln:ue,

which is the need to elucidate a sef of principles governing

morphological acquisition. What we have so far is a list of

morphemes and the order in which they are acqufkadi we have
na way c; generalizing this infnrmétrén, or making
ﬁredictic;s about the acguisition of other mbrphemes;i It is
e ]

true that psycholinguists haye made same effort to determine
whylbne morpheme is acquired before another, but the reasons
given have limiéed explanatory power. Some ordering is
axplained in terms of whether the process is inflectional or
derivational, some in terms of relative semantic and
phonetic opacity, and same in terms of degree at
praoductivity. Yet ‘hone of the explanations in isclation has
global application.and none of them can handle exceptions.

How, for example, can we explalin better performance when

children wure su@+1xiﬁg -ment to an item such as embelliah

22.-



!
than when they ard muffixing -al to mig;atioh? Fréguency
counts ind;cato g;that‘ bath items occur ‘extromély
lnfroqu.nEAy, ‘though intu}tinn indicates that of the two,
children are more likely to have heard mlgratinn: than they
are to have heard embellish. Both are similgrly stresced,
have a&n egqual number of syllables, and are phonologically
transparent in these suf¥1xaticng. AR for Bamantjc
camplexity, neither seems partqculaﬂly easier hor more
difficult than the other. What is_needed is a framework for
the information aga' the Db;;rva;ians that we have. The
problem is not that psycholinguists are wrong, but'® rather

n

that— what they are giving us are +acts rather than
principiee and these take us forward only ong tiny step at a

w

time. In cmntr#nt, viewing acquisition uurder from the
perspective of -level ordering allows us to see a
fundamental pattern that has gone unrecognized. All the
first mbrphemes acquired make up the regular inflectional
processes of English; those next mastered are #;bouhdary
processes) those last acquireg are +—bnundar; processes. The
morphemes in the Order of Acguisition list fall into clearly
defined sets that correspond. to the levels of Ki?arsky’s
1982b level—Ofderei lexical model. THe correspondence is
not Ernn: at allj the between-level distinctions are, in

fact, wupheld by acquisition order. There is no problem such

that a morpheme is acquired Iin an order that —<auses a

23.
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violation of stratum boundaries. The model provides the
+ramework ‘tHat is= needed to Itin acquisition research
together ?nd put it into perspective. Viewing acquisitian
nrderl in terms of level ordering gives to acquisition
research a clear sense of directian. It affords us a better

view of the gaps in our information and allows us to

. .

integrate the information wWe have about acquisition and

processing. From thie there emerges a sense of direction
that is badly needed if we want to look beyond isolated bits
of information to theuprindiples underlying morphological
acquisition.

In a r;:ent unpublishéd papear, Tyler and Nagy (1984)
investigate the role of overgeneralizatian in the

acquisition of English derivational morphology. Their

+inding is that children.at a certain stage tend to accept

-

and overgeneralize novel neutral suffixes (they rcite as

examples -—er agentive, and ~hess) but knnt nan-neutral
suffixes such as :iiz and -al. fThéy conclude that children
first learn neutral suffixes as productive processes and
that they latar learn non-neutral suffixes analogically.

They &?éit,‘ in other words, that the acquisition of neutral

-
and non-neutral suffixes is distinct both in terms of when

they are learned (neutral suffixes are acquired firest)} and

in terms of how they are learned. 0f greatest interest for

*

our present purpose is the fact that neutral suffixes occur

249.
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at level II of Kiparsky’'s modal]l and non-neutral suffixes
occur at level I. Tyler and Nagy 9o on to describe a model

.of marphological acquisitinn that 'differentiates between

Nedtral and Non-neutral suffixes and the rules which govern

thﬁm...ﬂtp. 12). They further note that the model should

place together ‘both suffixes and the phonological rules

that are triggered by suffixnticn.:.',tp. 13). There is no

direct reference in this paper to Kiparsk&’: level-ordered
‘hypothesis, but it te clear that the criteria tﬁny establish
for a learning model are met by level ordering.

Jaﬁnt Randall (1%82), in her'papor on the development of

o

complex morphology, describes Hypnthosis generation within
parameters that are predicted by the loéic of the lavel-
ordered model. She demonstrates that children are sensitive

to fcrm,‘\mfaning and éubcategarization 1n'their'acquisitinn

o+ complex éérphDIQQY- A child will, first, assume that a.

‘complex form fs maximally related to the base, and s/he wWwill

retreat from that assumption only on the basis of positive

H
evidence to the qu&rary. In the face of evidence that both
o T

‘category ‘and meaning differ from those of the base, the

~child will assume the unmarked portion of the base’'s

subcategorization. Randall concludes that children are

*

. %
‘aperating under a morphological 'di:f%nce' principle of
- eome sort. .y’ (p. 2113 . Thisg is consistent with the

¢

principles which distinguish levels. Levael III inflections

&‘W

25,
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are semantically, phanolagically and -ubcntoguricAlly close

to their bases. Most derivations have different

subcategorizations than their bases, but level I derivations

-

are generally semantically and phonologically more distant
from their bases than level II derivations. Randall further

AGSUMPS that "the definition of distance necessary for the

learning model is the one specified by UG * (p. 223). This

echoes Gordon's (1985) claim that level ordering representa

“innate parameters of acquisition imposed by Universal

Grammar .

26.



THE IMPLICATIONS OF LEUEL—DéDERING FOR ACAQUISITION

There are a number of interesting predictions that +ollow

$rom an acceptance of leavel ordering as a model of

1

morphological acquisition. Recall that levels are not merely

affix addresses, but that they represent fundamental
distinctions between.a++ix types. Level III pProcesses, which
include English inflectional processes, are obligatary
morphological Processes that are phonologically and
Bomantical;y transparent and very productive. As Helen
Goodluck (personal ccmmunicat{on) has pointed out, one has
only to be expaosed to the difference between ‘one A - two
A/z/'. to +figure out the significance of the /z/ marpheme.

From ° there one must, of course, work out the phonetic

4+ -

. varlants, L3 =22, tgl, and [z], but these are without

exceptions and apply to other processes, as well, such as
third person singular verb agreement. Other level III
inflectional pru:essés are similarly highly contextualized
gnd thair variantg gstrictly governeh, These affixes attach
at the word level and'atp neutral in that they do not
phonnlngica{l} alter the stem word to which they are
a++ixed7_ Moreover, level 111 operations are extremely
gehnral;prucessea in the languagej téey are obligatory, and

L}

there are very few exceptions to processes at this level.

Level II pro:eases'include-ccmpnundlng, denominal verb.

27.
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formation and ®-boundary derivations which are rule-
governed, which are phonologically, and, to a lesser extent,
gemantically transparent, but which are optignal. They ar;

very productive, it is true, but not to the extent that

level IIl processes are productive, and certainly, there are

a far greater number of exceptions than +or level I11
proce:ée:; Compare, for example, the number of exceptions to
regular plural formation, and the number of exceptions to

the verbs that can take agentive -er. Mareaver, there are

ways around most level II processes. I+ you can't form an
appropriate word in..une“way, you can probably find an
alternative. From the learner's point of view this means
less :nﬁsisten:y in the inﬁut; but also éreater possibility
a+f communicating e++ect1velyfwith limited command of tﬁo
mdrphological possibilities of the language. Neither of
these conditians favourse learning in the way that
consistency and obligatoriness do.

Level I processes are more complex vati they are

generally phonolaogically and semantically opaque, and what

rules can be said to operate at -that level operate within

narrow bounds. T;ke as ah example :iiz suffixation. Not only
does it apply to lihfted numbers (and classes) of wards, but
it can trigger one or a combination of phonological atem
changes. Diverse, for example, undergoes only the

suffixation process} glory undergoes a stem vaowel deletion}
——

28,
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there is a sntrese shift in solild and part of the stem is

1oet {(or never acqQuired) (n horror. Other +-boundary

auffixes trigger even more complex changes. Moreover, tt is

o#ton ditéstcult for the average natlyo speaker, much lecs a
{earncor, to unee a cemantic relationship .botwewn the
under {ved and dorijved form, Cnnsidgr, tor example, the
ditésorence in ?olationship bntweén daﬁco ~ dancer and
max~vim -.maximal. .

. Block and FHewunel (19780, in thelr reanalysis ot Roger
Arown'as (1973 ntudy, ccnclud; that commonality between

asmantic and gramﬁatical complexity is the best predictor of

acquiwlition order. Anchen and Arconoff (1981) propose that

2

product {vit. of an affi. is a determinant uwuf performance on

a lesical ‘decimian tacih. I¢ performance an a lexical

dectluion tawl: ivs related to acquisitian, ,as the work o¥f

Carroll and White (1973) nmuggests, then we can include affix
o

productivity ac a detoerminant of acquisition. Viewed in

thin way, it - reasonable to assume that level I

intlections (being the maost productive and the least

aomanticall - and,g*ammﬁtically camplex} are the easiest and,
therefore, the’ flrat tp be learned. This sﬁ&uld be followed
hw acquinition c# lovol-II‘a+*ixes and ﬁroceéses which are
somewhat more compleox, and not what Hendersgn (1985{ terms
'3utmmatlcglly praoductive”. Lovel I affixes and processes

which are the moot complex and the least productive should

N—
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be acquired last.
I+ this generalizatiaon ls true, then it should be the
cCase that\ chtldren will master the morphology of their

language Iin a 'bottom up' +fashion in any language, and that

\.'1

order of acquisition will reflect level assignment of the

prné§s= in the language. English-speaking children should

gainf productive control over reqular inflectiaon befcrejﬁhny
\ . .

~,
-

qain productive control cver H-boundary derivatiaons and

other level II processes. They should acquire +-boundary

aftixation and other level I processes last. The prediction
“ .

is that children will perform significantly better an a’

syé+ixétlnn task {nvaolving level Tl su+t+fixes than on -the
same kind of task involving level I suffixes,. It is further
predicted that the level II suftfixes will be acquired
ear For than the level I suffixes.

To test these hypotheses, I tected groups of children
from junior kindergarten thrpqgk grade six on their ability
to extract suffixes from sets of ten orally-presented stem-

-~
derivation palrs and to append them to test [(tems. All the
children were tested with four level-I suffixese and four
level~II suffixes for a total ot forty ltems at each of the
two levels. Performance on level-I and leve;xil suftfixer was
then campared, and an age-score carraelation 6;9 for each

set of scores. Results provide clear support for the

hypothegses.

30.



NOTES

1. Since that time there have been a number of changes- to-

the theory. For example, the 1982 model presumes that all
lexical phonological ‘rules are ;y:lic and that non-cyclic
rules are ppst-lox}cal. This was shown to be aoverly
slmplistic an; that at least some lexical phonological rules
ar& non-cyclic. (See, for example, Booi § and Rubach, 1985).
Hnwever,. most of the changes 1p'thi model concerﬁ the
phonological rather than the .morphclogicai ;umpcnent (a
distinct?cn‘ which ls debatable, but convenient for the

present purpose’. Those aspects of the theory upon which the

present thesis depends remain essentially unchanged.

. [ )
2. Boclij and Rubach (1983) have proposed that only some

lexical phonological rules are linked to the morphological

operaticns, while others, though “still lexical, are post- .

nJ

morphological, They therefore distinguish three types oﬁ
pthDIDgical rulesj cyclic lexica) rules, post-cyclic
lexicai rules, and post-lexical ruies. Of these, only the
cyclic lexical rules are linked to morphological ProcCesses.
Mohanan and Mohanan (1984) also posit a set of non-cyclic
lexical rules, but like Booij and Rubach still adﬁit of a

get of cycllic lexical rules ag well.

3. _nMchanan and Mohanan (1984) argue for the stratum

™~ )
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independence of phonological rules, but they still support

th9 ln&ewactlon of the morphology and lexical phonology.

4. Kiparsky orlginally claimed that the ocutput of each cycle

of operations existed ;s a lexical {temi it {s now goneraliy

acceptaed that only the cutput of a level necessarily has

- :‘

lexical status,
.
S. Kiparsky (1982) proposes three levels for English, while

Mohanan (1982) assumes four. Later (1983) Kiparsky revised

his model! {n favour of two levels for English. However, myr

current application of the theory is unaffected by the
outcome of this debate over the number of levels in the

model; as'lcng as the concept of levels remains intact.

a. Sensitivity to derived environment is, in fact, assumed-

here to be a.distinguish;n? feature of lexical phonological
rules. Unfortunately, the distinction has proved to be
overly_slmplisttc, particularly when such matters as strews
assignment are.considered. Perhaps Booij and Rubach (1%9835)
resolve the problem most neatly with their distinction
between lexical phonglngical rule? that refer < to lexical
information and lexical.phonologjéal rules that do not (le
are non-cyclic). In any case, a distinction i now made
between structure-preserving and structure-changing ‘lexical

rules, and it is generally assumed that rules that® simply

32.
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33.
add structure have wider applicaticn than those that alter

it (l.e.<they can apply In non-derived environments).

7. In fact, consistency with respect to order of attaéhmont
is not Always nbnerved} something that Ha; led to the
pDﬂiFing of loops which suﬁﬁnsedlyﬁallow an i;em ta return
for p;ccessing to previous lavels. See Mohanan (1584). This,
af couree, seriously undermines the whole‘cékcept of level
ordering, and it is not, 1 believe, thecretically necessary.
Therefore, \fcr reasons which are beyond the scope of this

.

thesis, I have diregarded the {dea of !naps;

8. Two points need to be raised here! First is that Berko's

‘claim appears, in the light of subsequent research, somewhat *

strongj it has been demonstrated since (e.g. Clark, 1982)

that children as young'as two freely cocin denominal verbs,

though -the elicitation of those;abilities is heavily task
. ]

dependent. The second point I Wish to raise cancerns the

-

percentages I have given here ‘which differ from Ehuse

provided by Derwing (1985). I do not know how Derwing

arrived at a figure of 47%, but I suspect that he refers

only to the younger group in Berko’'s study. My figure of 27%

is based on the entire sample.

2. The stages of acquisition of the regular plural

inflection are reported to be as follows:

ey
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Stage I: Nc overt plural markers are used.
Stages II-1IV: [(s] and Lzl are used in appropriate
enviranﬁents..other items remain unmarked.
‘étage A [2z] is added to stems ending in sibilants.
Items ending ;; Ezl‘remain unmarked.
’

Stage VI: All items are appropriatély marked for

plural.

+o. Kiparsky maintains that the Avoid Synonymy Principle
"rules out the creation of derivations which may overlap in
meaning with existing lexical items. However, he does state

that this may be more of a learning principle than an

»

absolute constraint, and Clark proposes that children mwmay
initially assume that each ward  formation process is
functionally distinect. Upan learningr that -er and

compounding with man serve the same function, children will

adopt the preferred form. Thus, the Avoid Syncnymy Principle

will be observed.



g Chapter 2 ) '

Method

Subjects were ¥4 children from jﬁniur kindergarten through

grade six. The children were divided into S groups by grade.
Within each group there were 4 boys and 4 girls. The
subjects attend a middle class suburban primary schoal that

was selected because the area is socio-economically

-
-

homogeneaous. All the children tested livé‘ in the

.

neighbourhood served by thé school. Within each grade the

four boys and four girls were chosen randomly fraom an

eligibility list drawn up by the teachers in accoraan:e with

tﬁ& tfollowing criteria:

1. All children were to be of normal intelligence as

%

determined by school perfarmance. Teachers were instructed
to leave of+f the list of eligible children any that had

demaonstrated exceptional learning abilities at either end of
. .. \

the scale. S

2. Alsc excluded from the eligibility list were

children with obvious handicaps ,that might affect the narmal

course of language development or which might result from

¢ :
\Janguage learning praoblems. These include hearing problems,

reading and learning disabilifties, and speech impediments.

3. All children were to be from English monolingual

©
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-

backgrounds. There is 7% minutes of French instruction daily
given to students in all grades, ana the older children do,
af course kncw{%ure-french than the younger ones, but no
natively bilingual children were to be included.

4. All potential éubje¢ts vwere to be within the normal age
range for the grade. Within the group that was selected, the

overall mean age of the subjects is 101.25 months (8 vyears 3

174, maonths). The mean ages at each grade are as follows:
Kindergarten I - 82 months; - .Kindergarten II - 7?3 months;
Grade 1 - 85 monthsgh Grade 2 - 2?48 months; Grade 3 -~ 108
montﬁs; Grade 4 —-118 manths;: Grade S5 - 133 manths; Grade &
- 143 months. Iable 3 contains a complete list of thé ages

D%ithe subjects in each grade.

5. Only right-handed children were to be considered for

testing.

A letter was prepared and sent by the schoolqprincipal

to the parents af alf the children in the “schoal. It
explained versy briefly the purpose of the tests (data
collection for a thesis is child language development), and
the way it would be carried ocut (one-on-one taped intervier
by a trained teaﬁher, etc.?). Mo mention lwas made of
éelecticn criteria. The barents vere given the opportunity
to request that their child(ren) be excluded a priori. VND

. §
such requests were made.

-
-

J6.
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TABLE 3: AGES OF SUBJECTS '
The +ollowing gablo gives the ages of the subjects at each grade
level in years and months. The mean age for each grade is also
provided, both in years and ponths, followed in brackets by the
mean age in months only. s ’

25,

. -.\r\\

GRADE AGES MEAN

KI 4.8) 4.10f 4.10} 5.0} 5.0} 5.2 5.4 5.4 5.0
(60.5)

KIT 5.95 B5.9) 5.103 S.11; 6.25 6.5 6.5 6.5 6.1

: (73)

Gri 6.5% 6.6}% 7.03 7.05 7.13 7.3; 7.3; 7.11 7.1
' (84.4625)

o

Gr2 7.10% 7.10} 7.10; 8.0; 8.1; 8.1; B.2) 8.3 8.0
(96.125)

Gr3 8.4; 8.8] 8.8} $.0f 9.1; 9.2; %.4; 9.4 5.0
(107.625)

Gra . 9.33 9.5; 9.7) 9.10} $.10; 10.0; 10.4; 10.4 %.10
(118.125)

Grs 10.9§ 10.11; 10.11j 11,15 11.23 14,2 11.3; 11.3 11.1
. (132.75)

N

Gré 11.63 11.75 11.85 11.101 11.11; 12.5; 12.9; 13.0  12.1
‘ (145)

OVERALL MEAN T 8.6
' : < (102.219)

RANGE " . o 8.4

(100.00)
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Materials and prdcedures- One tape recarder was used to play

an introduction to the teste and a second was used to record
each interview as a backup- to manualyscoring. The word lists

used in. the tests consisted of eight sets of twenty word

pairs. Each set consisted of items amenable to suffixation

with one of the following suffixes: Her (agentivel; Hless;

Hness;) Hment; +ize; +ate; +al; +ity.

The word lists were drawn up such that each pair within
1
a set was matched for frequency, number of syllables,

2 .
stress pattern, and general ease of _articulation. Within

each pair one item wasrrangomly chosen to serve as the test
item; *the other member of each pair served as an example.

Table 4 below contains one example-test item pair from each

suffix seﬁ.

Table 4: Saﬁﬁle of examples and test items

%s.

i 4

EXAMPLE PAIR . TEST ITEM
. ’ - 2 -

peddle-peddler . medgle
pity-pitiless - mercy
wistful-wistfulness bashful
punish-punishment - excite
final-finalize N terror
motive-maotivate active

arrive-arrival survive

obese-cbesity ’ ‘ . deform

(See Appendix I far a complete list of examples and primes.)

-

B B
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Eight suffixes were chaosen for  testing, faur from

-level II of Kiparsky's model and four from level I. With the

]

exception of -aer agentive uwhich was chosen as a- reference
point (its acquisition is well documented  in the

‘. . LY .
literature), the other three level II suffixes were chaosen

randomly, The choice of the four level I suffixes, however,

was severely constrained by the need to choose suffixes for
1}

which there_were sufficient numbers o+ {tems which are not

subject to the stem changes that normally
3

accompany level I suf+ixatian. e

Across levels, items were also matched, though exact
- -

correspondences on all points was nat always pogsible. At

level ' I there are & one-syllable words, 24 two-syllable

words, and 10 three-syllable words. At level II there are S

ohne-syllable words, 21 two-svyllable words, and 14 three-

syllable words. All subjects from a particular classroom
hl

were taken to the testing area at one time. Two other

researchers assisted with the tests aqd as soohn as a

e

group arrived, we iniroduced Durselvesctq the group and took

+

down their first names and birthdays. Following this ' the

children were given a group introdugtion to the tests. The

introduction consisted of a tapé recording of a mini test
session involving level I and II suffixes which sere not on
the tests proper: The vcices'oﬁzthe tape were those of

myself and my ten-year-vld son who received the same
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instructions for the demonstration tape as did the children
being tested. The transcript of the introduction can be

found in Appendix II. The children were invited to‘join in

'answering m} taped questfans along with the child on the

tape. Most children did so, but no particular note was made
of those ™ who chnsé not to pa%ticipate in this way. The
in?rddu:ticn to the tests was'given in the schaaol litrary
and the tests were carried out with one child at a time in a
) . :
small adjacent room where the children normally go for
remedial reading and individual language instruction.
Testing began with the youngest children and proceeded
uwp through the gradgs. The order in which ghe children of a
particular group was tested was randomly determined, but it
happened_on occasion that a child was relg:tan& tc}gc first.
Fhen this happened, the mext child on the list was choseen
and the réiuctant child wa; given the agption of suc:eéding
his/her replacement aor going last. Immediately atfter being
tested, a child was se;t baclk to the classroom. wﬁiie ane
child was being‘tésted the remainder of the younger Jroups
was shown é nature +11m5trib. The childre; from grades I and
up brought schoolwark with them and were accupied with that

~ *

while they waited.

The test. In the testing room we verified the child’'s
4 -

identity and further explained the procedure as follaws:

- 4Q0.



**"I'm going to say two things that are sort aof the same

and sort pf di%+efen£. You can join in saying them after me
if vou like. ®After that I'm just gaoing to say one thing and
vou will ;eé i¥ wou Epn tell me what ihe other one should
beg " ’

One suffix set was presented at a time. The 10 example

example items and their suffixed counterparts were read out

slowly, one pair at a time (fe.q. observe-observer, help-
helper, etc. ). The children were invited to jaoin in by

repeating the exémple item and its sutfixed counterpart
tuhich .mqst children did), but no formal note was taken of
those who did or did not ;hcuse to. After all 10 example
pairs were read out, ‘the subject was told that ane part
would be given, and that s/he was to tell us what its
partner should be. The test>i£ems were then read out slawly,
one item at a time, allowing the child time to respond to
each @ne in turn. Once all 10 test items of that suffix set
had been provided, the entira‘pracedure was repeated wiih

another suffix set. The suffix sets and the i1tems withiﬁ

each set were presented in the same order for all subjects.

The level two suf%ixes were presented first, in the order
Her, #less, Hness, and #Hment, followed by the level one

suffixes in the order +ize, +ate, +al, and +ity. I conducted

all the tests, but the two peoplé who assisted me tock turns

q41.



taking phanemic transcription or monitoring the children wha
were waiting to Ee tested. Each interyiew took about ten
minutes.

The dnterviews were both tape recorded and
simultaneously hand recorded by one of tha two peoplé who
assisted me. Both are senior linguistics students trained in
phaonemic transcr?ption. An answer was either correct oar 1t
was not. We ccuntéd the following as incorrect:

1. failure to respond

2. repetltfmn of the prime

3. substitution of the target suffix with\\fnothe:

suffix ) !
4. degradation of the suffix (e.g. /maf/ for /nas/)
5. insertion of extra segments (e.qg. /mEnGalget/)

6. degradation aof the stem (e.g. /skzndalnas/}

7. nan-suffixation answers (e.g. rhyming ar making up
words) -
We did naot count as errors articulation difficulties

invalving sounds that are normally difficult for youneg

children (e.g. interdentals) provided that such difficulties

did not manifest themselves only on the suffixes. After -

an interval of several days, I replayed the tapes, noting

the correct responses and recoding the wvwirong answers in
el

phonemic transcriptian. These transcriptions were then

checked against the manual scaore sheets which had been
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prepared by the ccorers during the course df the intervfews?,

Any ttemy over which there was a discrepancy were replayved

tor a fourth independent scorer who was asked, simpry to

4 .
record the response in phonemic script. On the basis of that

transcription, one of the origfnal scorers and myseldf
decidod whether the item wac to be counted as correct or
lncorrect. {In fact, there was overwhelming consensus as to

wheoether the ftems were right or wrong and it was  only

~

. i . ¢
neceenary to send a few i1tems to arbitratian.i

~

Each subject’'a mcores on the {four same-level suffiues

wero then averaged. It ic on the basis ©f these means that

performance on l!loevel T and 11 {5 calculated and :Dmpared}

)



NOTES

1. All frequency matches are based on counts glven in

"Francis and Kucera (1982) and Carroll’ (19271), "Admittedly,

-

neither is ldeal for child language, but there are no

current vocabulary studies which look any more promising.

Any frequency study, to be truly suitable, would be. required
to cnngider both active and passlue know{odgo of both the
base words, and the su++ixed +orme. Moreover, there are the
inherent .problem; wiith the suffixes and bases that make
frequency control all but impossible anywayi level I
suftfixes are less caoammon in the language, and they generally
attach té less commaon words.

2. To say that f took into consideration 'goneral'base of
articulation’ means that IAmatchéd items cont;inlng‘ sounds
that are more difficult or 1at9} acquired. For example, ;
primé cdntainihg_a stop-lateral cluster, or an in}ordental
fricative was matchéd with an examplé vword containing the

same sound in a similar environment. Similarly, efforts wers

made to ensure that the level 1 items were no more difficult

to pronounce - {according to this criterion) than level II
items.
3. To choose items which underga various stem changes

introduces another variable into the task) children are then

being asked not just to suffix but to perform’ various

aq.



cnmﬁl-x phonologlical cperations as well. Another
complicating factor was a limitation on the number of |(tems

that undbrgo a'ﬁarticular phonological change. A slngle non-

N e
neutral suffix can trigger“one or more ot several kinds of

phonological chaﬁgo including stress and vawel changes,

velar softening, the dropping of parts of the word stem,

etc. Finding twenty items I(n four suffix groups which

undergo an ldentical change is well-nigh Impossible.

q3.
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Chapter 3
Resgults

The }evel- I and l1evel II mean scores for each subject are
displayed in Table 5. There weie eight scores of 0% on level
I su+fixes as opposed to three scores of 0% on level II
suffixes,. All of th%izero scores be}nng to subjects in the
+irst three grades (Kindergarten I - Grade 1) though aone
child at the grade 2 level scored only 2.5% an level I
suffixes. At th; other end c+.the scale there were six
gcores.c+ 100% aon level I suffixes a;d cix scores of 100% on

“

level IT suffixes. All of®the pertect scores were achieved
. ¢

by children in grades 4, 5, and 4. The mean level I score is

58.%943 and the mean‘level II score is &6.738 across all
subjects. Mearly half the level II scares (47%) are in the
100th percentile, compared to 34% of the level I scores. 9%
of -thg level I1 scaores fall in the 0 - 2% sSCOore range,
while 17% of the level I scores are In that score range. The
absclute. frequencies, - relativé frequencles, cummulative

. ] . N
frequencies, and’ percentiles for each level are given tn

Tables & and 7!

i

46.
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.TABLE 3: AGE AND LEVEL I AND II SCORES FOR EACH SUBJECT

-
]

In the <following table age is gliven in months and SCOres are
given in percentages. :

. . : .
SUBJECT AGE LEVEL I SCORE LEVEL II SCORE I -'1I1

1. 56 27.5 -27.5
2. =g 35.0 - 7.5
. h =50 15.0 -15
’ 4. 60 0 12.5
5. &0 32.5 30
6. &2 5.0 -5
7. &q 0 o
8. Y 17.5 5
5. 59 2.5 o
1d. &9 2.5 - 2.5
11, 70 ' 17.5 15
12, 71 - 20.0 -5
13. 74 o 0
14. s 25.0 -10
1s. 75 45.0 -17.5
16. s 37.5 -37.5
L
17. 7S 35.0 4%.0 -10.0
18, 76 10.0 37.5 ~27.5
_ 19. 84 85.0 70.0 ¢ 15.0
e 20. 84 72.5 32.5 40.0
21, 85 77.5 &2.5 15.0
22. 87 12.5 - &7.5 ~-55,0
23. 87 o 22.5 -22.5
24. 95 &2.5 25.0 37.5
25, %4 50.0 82.5 -32.5
26. 4 85.0 87.5 - 2.5
27. 94 . _ 2.5 20.0 -17.5
28. . 96 62.5 7.5 -35.0
29. 7 67.% 87.5 -20.0
30. o7 67.5 90.0 -22.5
31. 98 75.0 80.0 - 5.0
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TABLE S5 contlinued. .

SUBJECT ' AGE LEVEL I SCORE LEVEL 1I SCORE I - I1I
33. 102 45,0 82.5 -17.5
34. 104 80.0 7S -17.5
35. 104 2.5 90.0 2.5
36, 108 17.5 67.58 -50.0
37. 109 2.5 7.5 - 5.0
38. 110 7.5 7.5 o]
35. 112 87.5 ?5.0 - 7.5
40, i1z 27.5 87.5 ~-60.0
41, 111 2.5 $5.0 - 2.5
4z2. 113 100.0 7.5 - 2.5
a3, 115 5.0 2.5 2.5
44, i18 50.0 2.5 -42.5
45, 118 2.5 5.0 - 2.5
4. 120 25.0 92.5 2.5
47. 124 97.5 100.0 - 2.5
48. 124 72.5" $2.5 -20.0
49, 129 87.5 92.5 - 5.0
S0. 131 100.0 7.5 2.5
S1. 131 7.5 100.0 - 2.5
s2. 133 7.5 7.5 o]
53. 134 7S5.0 7.5 -22.5
%-1: 134 $5.0 100.0 - 5.0
55. 135 - 80.0 85.0 - 5.0
5&. 135 100.0 7.5 2.5
57, 138 7.5 7.5 ) o
58. 139 100.0 100.0—— o]
59, 140 100.0 7.5 2.5

1 &0. 142 92,5, 100.0 - 7.5
al. 143 100.0 5.0 5.0 ?
62. 149 95.0 100.0 - 5.0
&3, 153 85.0 %5.0 -10.0
&4 . 154 7.5 92.5 -15.0
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Table 4! Frequencies and Percentiles of Level I Scdres

SCORE £ RELAT IVE % F PERCENTILE
‘90 -100 20 .313 &4 100th
', 80 - 8% g .12 aq &8th
20 - 79 & .0%4 %4 Sath
60 - &9 & . 054 30 4&th
50 - =9 2 .03 24 37th
30 - 39 1 .016 22 Iath
20 - 29 4 .063 21 32nd
10 - 19 & .0%4 17 27th
0o - 9 11 171 11 17th

SCORE ¥ RELATIVE ¥ F PERCENTILE
' 90 -100 30 - &4 100th
80 - 89 7 . 109 34 S53rd
70 - 79 1 .016 27 42nd
60 - &9 4 . 063 26 40th
40 - 49 2 .031 22 34th
30 - 39 5 .078 20 Iist
20 - 29 & .0%94 15 23rd
10 - 19 3 .047 2 . lath
0 - © & . 094 & Pth

Note - that for lavel I suffixes there were no scores in the
40-49%\range, and there were no scores in the 30-59%4 range
at level II. :
The distribution of scores for level I and 1II suffixes
is shown in Figure 2, As the graph indicates, there are a
greater number of level I than level 11 scores at the low
end of fhe‘acale and a lower number at the top ‘end. That is

~

to say, more children scored low on level I than on level II

suffixes, and more children scored high on level 1II su+fixes.

than scored high on level 1 sutfixes. It is also clear from

49,
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Figure 2: The Frequency Digstribution of Level I and II Scores
“ .

3
2%

27-
264

25-
24

|__LEVEL | --=--" _
LEVEL I -

23+

22
21-

"l

T T T T \ Y T | —
0-9 10-19 20-29 30-39 40-45 50-59 60-69 70-79 80-89 90-100

percentage score

44



thq'graph’in Figure 2 that neither set of scores is normally

distributed.

!

Table 5 also reveals that the children at each grade

level  wvary greatly in

suffixation task, though  this variability narrows

considarabf; in the upper grades. Table 8 below summarizes .

- the range of scores for both level I and II suffixes at each

grade.

Table 8: Range of Level! I and II Scores at Each Grade

e o o T EE e b e . e e e e e e R e b M R M e TN e e e e e e e

KI 4 0-62.5 £62.5 0-35 35
KIX 0-27.5 27.5 0-45 as
G 1 0-77.5 77.5 22.8-70 - a7.s
G 2 2.5-85 82.5 20-97.5 77.5
G 3 17.5-97.5 80 67.5-97.5 30
G 4 50-100 S0 . $2.5-100 7.5
G5 75-100 25 8s5-100 15
G & 8%-100 15 $2.5-100 o - 7.5

Thé table shows that the lowest score for level I suffixes
. .

is consistently lower than the lowest level Il score, beyond
the kindergarten level. The difference between the lowest
and highest score is also greater for level I than for level

Il suffixen, except at Kindergarten II. The magnitude of the

their ability to handle the_

S1.



} . 32.
difference decreases sharply for level II gsuffixes at grade

4 anpd for level I suffixes at grade 5, though the two guffix

- .
Lokt L

levels demonstrate somewhat different ﬁatbnrng'ofﬁiﬁe:rcase.
Performance on level I $u++ixes (as indicated by mean grade
score) is consistently below performance aon level II
suffixes. This is 1llustrated in Figure 3. The distiq:tion
between performance on the two levels is most marked at
grades 2 and 3. Table ? below contains the percentage

difference between the mean level ‘I score and the mean level

I1 score for each grade.

Table 9: X - X +or Each Grade

LI LII
Grade K I K II G 1 G 2 G 3 G 4 G S G &
X - X -1 -10.9 -.9 -14.4 -18.1 -7.9 -4.4 -3.4

Two scores +cr‘ each subject were computed from the
data. Gﬁe score is the mean of the shbject'é scares on the
levél I suffix items, and the other is the mean of the
subject’'s scores on the level II suffix itemg. Because we do
not have a nnrﬁa! digtribution, the metﬁcd of analysis used
was the Wilcoxon signed-ranks test. This was performed on 32
ﬁairs of scares which shawed a difference between the two
;evels. The difference between the level I and II means was

signiflicant, z = 3.8639. p< .0002 far a ane-tailed test. The
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Figure 3 caontinued-
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direction of the-d1++erence between the

II suffix scores are greater than level

scores (ie Level I
scores (ie Lewvel I

3&68.5% N

levels is that level

I- suffix scores:

- Level I1 Results

> Lavel 1D =  3es.s
{ Level II) = -1284.3

= 3.&639

S55.

Scores
with aag\gnd grade.
-" \

level I and II scores far

mean

+

scores as subjectsbget older
4. There is a positive linear
score” for both level I and II

begins ta flatten at around 107

is

on both level I and level II suffixes Increase

Table 11 contains the mean ages and the

each grade. The increase in

shown graphically in Figure

relationship between age and

suffixes, though the line

months for level Il suffixes

and at about 117 months +or level I suffixes.

Both level I and level I1

age. Uslng the Pearson product

level I correlatiaon

correlation is somewhat stronger with a coefficient of

The

for level I and II Fespectively.

of score an level II than on

depicted in Figure 5:

coefficient of

common variance between score and age is

sutfixes carrelate well with

moment correlation, we get a

. 7883 the level I1
.848.
-418 and . 719

Age is: a better

level 1 suffixes. This is

predictor’
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TABLE 11: LEVEL I AND II MEAN SCORES AT EACQ‘GRADE

The +Fbllowing table gives the mean hges and the mean scn}es tor

-

level one and twp suffixes at each grade.

GRADE MFAN AGE LEVEL_I_SCORE LEVEL_13I SCORE

KI &0.5 mos. 15.625 16.5625

KII 73 Mmos. 7.8125 T 18.795

Gr1 aqiszs 44:37; 45.3125

Gr2 F46.125 ' &1.875S 76.25

Gr3 107.625 70.0 89.375

Gr4g 118.125 8&.875 24,4875

GrS 132.75 F1.5&25, . 95,9375

Gré& 145.0 23.4375 . 27.1875
MEANS 102,219 58.945 &86.758

STANDARD DEVIATION 33.3526 34.73

Y
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F;éure Q4: Sraph ShEwing Mear, Age and Mean Level I and Il Scores
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Figdre 5: Common Variance of Age and Score

age . . age

L T

level & level I1I

Using- standér‘d reéres;inn,, we +ind that compme

competence t(as indicated by a score of 100%) is achieved at

145.778 months +or the level I suffixes, and at 137.775

. ’
months far the level II suffixes. In other words, competence

.

on the level II suftfixes is achieved 8.003 months earliesr

than on the level I suffixes.
In sum, results 1n¢icate; 'first, that the children
tested  performed significantly better on the suffixation

task when they wei= ‘working with level I suffixes than when

they were working Q[ghﬂ}gyel Il suffixes. Further, it was
found that the leve! I]l suffixes are mastered several months

earlier than the level I suffixes.

38.



Results on Matched Itemm. Although the word lists were drawn

up such that level: I and II test: items are matched far

frequency, stress pattern, number of syllables, and general
ease of articulation, it ig - not the case that: the
:crhespondencelis exact in all respects. That is to say, It
~¥§_ not necessarily true that a pa}tlcular level I word of X
ayllables, a Y frequency score, stregss pattern a, and a

particular level of articulation difficulty, is matched with

a level II word of X syllables, Y frequency, stress pattern:

a, and the same'level.cf aﬁti:ulatlon_di#ficulty. Az often
as possible, this was daone, but it was not possible to
control all the parameters in thehcase of all the words
used. Therefore, a second set Sk-stat}sfical tests was
carriea aut on 12 test items that are magched in all
respects. A complete list of the matched items £an be found
in Appendix IIXI. All the suffixed forms are items with a
+réquen:y of less than Sluccurrentes in 1,000,000 words.
.Each subject’'s level I and II mean wscores an the

matched items are displayed in Table 12. There were twelve

¥

scores af O on the level 'l suffixes, and eix scores af O on’

the level II su+%ixes. This contrasts with level I and II O-
scores of elght and three, when all ltems are considered.
The level I zero scores belong to children in the first four
;

grades, while the level II zeroc scores belong to children in

Kindergarten 1 and IXI. There were flfteen perfect scores on
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TABLE 12! AGE AND LEVEL I AND II SCORES FOR EACH SUBJECT

MATCHED ITEMS ONLY ¢

In the following table age is given in manthe and secores on
matched items are given In percentages. )

SUBJECT - AGE LEVEL 1 SCORE LEVEL II SCORE -1 - II

1. Sé 0 3%5.2%4 -35.294
2. S8 11.765 47.05%9 . =35.294
3. s8 ' 0 ‘ ' 11.744 T -11.764
4. 40 0 0 _ o}
s, e.% 7o.588 23.529 347.03%9
6. 62 o] ' o} 0
7. &4 o] 0 o .
8. &é 17.647 17.&47 0
F. &% 0. . 0 -0
10. . &9 0! 17.647 . =17.647
11. 70 17.447 ‘ 11.7&4 5.882
12. 1 71 0 0 e} :
13. 74 . 5.882 . 17.647 -11.765
14. 75 17.647 : 47.059 7 -29.412
15. - 75 "0 0. "0
16. 75 o - .. a47.059 -47.,059
- 17. 75 -29.3\2 o 47.059 -17.447
18. 7& 17.647 41.17&. -23.52%9
19, 84 ‘82,353 82.353 0 ]
20. . 84 70.588 S52.941 17.647
21. 85 g88. 235 76.471 11.7&4
22. 87 . 11.7465 82.353 -70.588
- 23. 87 © 0 17.647 -17.647
29, . 95 52.941 17.647 35. 294
25, 94 - 47,059 82.353 -35.294
26. 94 76.471 94.118 -17.647
27. 54 o . _ 41.176 -41.176
28. ' 24 47.059 94.118 -47.,059
2. 97 ‘ &4.706 B88.235 -23.529
30. 97 70.588 $4.118 -23,.5%29
31. o8 76.471 88.235S -11.764 "

32. 99 94.118 64.706 29.412



TABLE 12 continued,.

"~

&l.

SUBJECT AGE: LEVEL I SCORE LEVEL II SCORE I - II
33. 102 52.9414 82.353 -29.412
34. 104 76.471 94,118 -17.647
3%, 104 - 94.118 %4.118 o
34, 108 5.882 76.471 -20.588
37. 109 100.00 94,118 5.882
L 39. 110 100.00 94,118 5.882
39. 112 70.588 $4.118 -23.529
40. 112 35,294 94.118 -58.8249
a1. 111 100.00 100.00 o
42. 113 100.0 94.118 ' 5.882
43, 115 100.00 94.118 5.882
4a4. 118 35.294 100.00 -&4.706&
45, 118 B88.235 94.118 - 5.882
46. 120 100. 00 88.235 11.7&4
q7. 124 100.00 100.0 .o
as. 126 70.5%88 %4.118 -23.52%
49, 129 82.353 100.0Q0 -17.647
50. 131 . 100.0 $4.118 5.882
S51. 131 -.100.00 100.0 o]
52, 133 100.00 ‘100.00 o
=X, 134 94.148 100.00 - 5.882
i B4, 134 88. 235 100.0 -114 744
55. 135 70.588 82.353 -11.764
S6. 135 100.0 100.00 o
57. 138 100.00 100.00 o
s9. 139 100.0 100.0 o}
s9. 140 100.0 100.00 o}
&0. 142 88.235 100.0 -11.764
61. 143 100.0 88.235 11.7&4
62. 149 88.235 100.0 -11.7&4
63. 153 © 70.588 94.118 -23.529
64. 1356 82.353 100.00 -17.647

A e e A8 e e e ey et e SR e e T e e S MR e e o S R A b A - —



aboéh ievel I and II items, but the perfect scores were
distributed over grades 3 to & fcrxlevel 1 ;nd over grades 4
.to &  +or level II. fhe mean scores for level I and lII
suffixes aFe 57.281 and &B8.3566 respectively.

The disgributlcn of scores on the level I and I1
.matched items is shown in Figure 6&. The distributions
aexhibit the same prupertiés a5 the score digstributions over
all, Vitems: there are more low scores for level I sgsuffix
items and fewer high scores, and neither- distribution is
normal. It is Aalso the :as:, as shown in Table 12, that
there is a great deal of var}ation in abilléy within grade;.

Again, this wvariation decreases with age. The range of

scores at each grade is summarized in Table 13.

Table 13: Range of_Lével I & II Scores at Each Grade

&62.

GRADE LI RANGE - DIFFERENCE - L1I RANGE DIFFERENCE
Kkt o - 7o.ses 50.588 " © - az.oss 47.059
K11 6 - 17.4a7 17.647 0 - 47.05% 47.05%

G 1 0 - 88.235 88.235 17.647- 82.353 44.70s
G 2 0 - 94.118 ®4.118 41.176- 94.118 52.942
G 3 5.882-100.000 94,118 76.47i- 94.118 . 17.647
G 4 35.205-100.000 64,706 88.235-100. 000 11,765
G S 70.588-100.000 29.412 82.353-100.000 17.647

G & 70.588-100.000 29.412 88.é35—100;000 11.763

0



Figi.u‘a- &t Fregquency distribution of scores on matched items
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On the whole, the same comments that were made of the
entire body of‘test items can be applied to the test items:
\Aftar kindergarten, the lowest level I acores are
consistently lower than the lowest level I1 scores} the

difference between the lowest and highes scores is greater

&4.

for level I than for level I1 suffix '1tem=, with thaf

e;:epficn of Kind?rgarten Il. The variability decraanoﬁggery
sharply +or level ;I suffixes at grade 3, and less sharply
at g;ade's for level I suffix 1§em=. This compares to grades
4 and S which are the points of marked decrease in variation
when all {tems are considered.

3D1++eren:e in each gragde's performan;e on level I and
II suffixes (as indicated by mean grade score) is even wmore
‘marked +For matched items than it is for ‘afl items. See

Figure 7. The difference in grade means for each leve! B

summarized in Table 14:

Table 14: X - X for Each Grade (Matched Items Only)
I II1 - ]
Grade KI KII Gr 1 Gr 2 Gr 3 Gr 4 Gr S Gr &
X - X -4.4 -12.5 -8.1 -21.3 -23.5 -8.8 -35.2 -6.4
I II

Again, for further analysis, two scores for each
subject were computed +from the data. Onhe score is the
subject’s mean scare on levql I suffix items, and the other
score ls the subjéct‘s mean score on level II guffix items.

The Wilcoxon signed-ranks test was again applied to 47 score
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Figure ?: Histogram comparing pe®formance on L. I and II
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a7,
pairse 1in which there is a difference. The results are

significant at the .0001 level for a one-tailed test. The
direction of the di{ference between the levels is again that
level II suffix scores are greater than level I suftfix
GCOres.

-

Table 15: Level I - Level II Results over Matched Items

S e e e e e et et

2 + scores (be Level 1 > Level II) = 203.5

2 - scores (ie Level I ¢ Level II) -224.3

For the matched {tems, too, there is a carrelation
between grade.and scare. The mean age at each grade, and the
level I and II mean grade scores are giv;n in Tabie 14,
Figure 8 presents the same information in graph farm. For
purposes of comparison, the age/séore means calculated aover
all the items are also on the graph. The carrelation
coefficient of age and score on level! I suftixes (us;ng the
Pearson product moment correlation) is .559; far level II
suffixes, the age/score correlation coefficient is .824. The

shared variances between age and score are .57& for level 1

and ,68646 for Level II. This is shown in Figure ?:



MEAN SCORES (PERCENT)

Figure 8! Mean age versus mean score on matched items
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Figure 9: Common Variance of

age

\ - Scor‘¢

level

Complete competence,

iz achieved at 147.733 months for level I suffixes,

. -

I

135.882 months for level II suffixes. This compares

Age and Score for Matched Items
age
scord
level Il
‘"as indicated by a score of 100%,
and at
with

145.778 months and 137.775 months aover all test: -items. When

only matched items are considered, the level II suffixes are

mastered 11.851 months earller than the level 1 suffixes.

Results of tests on matched items reaffirm- results of

tests on all the items. First, the children tested performed

significantly better on level I1 than on level I suf

"Second, level 11

suffixes

[v]
are mastered sevaral

earlier than level I suffixés.

fixes.

months

59,
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TABLE 1&: LEVEL I AND I1 MEAN SCORES AT EACH GRADE

The +ollowling table éives the_mean'ages tin-mnnth§+—$ﬂQ;the
percentage mean scores for level one and two suffixes at

each grade.
A

GRADE MEAN_AGE__ LEVEL _I_ SCORE LEVEL Il _SCORE

KI 60:5 , 12.5 ) 16.91
K£I o3 5.147 17.647
Gri 84,425 44}113 , 52.206
Gr2 94.125 ) 59,559 Y Bo.éez .
;;3 107,425 66.912 90.442
Gra 118.125 B&.765 95.588
Grs 132.75 . 91.912 $7.059
Gré& 145.0 " $1.174 97,796
MEANS 102.219; 57.261 68.5&66

STANDARD DEVIATION 34.251 34.%4
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Chaptbr 4q

'

Discussion and :cnﬁlunions. The tests prdvide strong nuppcrtr

+or Ltha hypotheses that level Il suffixes are casier than

.

lovel I ﬂu%ifxen, and that they, are adcguired earlier. The

\

strength of the réaults ig clear, in spite of the bias

against performance .an leval ITI - suffixes that is

attributable Lo learning effect and item selection. Recall

. -
- . -

»- . . -
that all the level II guffixes were presented together

betore the level I suifixes. Therefore, it is likely to be

~ . -

the cage that,,nubjocts‘wnﬁi more comfortable ‘with. .the

demandc of the task itselt by the time that the level I

. ' . )
nu%iégls were introduced. No measure of the learning effect
: r

‘

of the tosts.has'been-obtalnod, but the phennwonmn is. well

known and it is sufficlent, For present purposes, _té'bo}nt

.out that presentation of the susrfixes did not - favour

performance un !qval Il suffixes.

it ﬁigﬁt be objected that fatigue blased against

performance on ' level I, _pdrticu}arly in the case of the

younger subjects. - However, an analysis of the data obtained

from 20 wsubjects outside this xneriment, in which

presentation order of the suffix sets was randomized,

ll ! R , , . . .
yielded results similar to those obtalned from the subjects
P - . . .
in thic study. _ < . ‘

The second way the tgsts biased asalnst,par+ormance on
A . o . “

Z1.
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level  II sﬁf+4xes resides wilth selection of base items. o+

-

this we have some gQuantitative measure, at least in terms of

frequen:y} A ':ampariéon of the overall results, and the '

results on the 17 frequency-matched items also supports the
claim that bias favours performance, not on level II, but on

level I suffixes. The level of significance achieved Wwhen

.

all items are considered is .0002, while -the level of

significance that emerges from considering - only the

frequency-matched items is .0001. The low probability that

the results are due to chance, in spite of the two itypes of

bias 'aga}nst the results, . permits & high degree of

confidence in the Jalidity of the tests. It is falrly sate

'

to assume that level I suffixes are, indeaed, more difficult

L.

" to acquire, and that they are, probably as a consequence of

that, later acquired than are level Il suffixes.

N

LIt may be afgued that contrblling for frequency of the

the wtem, the target derivatijve, or even both, ts

inadegquate, since it has been onstrated lBradléy 1973}

that " it is thae cambined +faquenw of{ the wnrd,' in all its

v

derivative +6rm5 that is a relevant varfable. The
combiﬁati;n pawers n; an'item_a?e very close to thé <concept
of productivit;,'whﬁgh Anshen aﬁglAronn+f {1986) define as

the .likelihnnd‘ thaf_ n«-s-w -Fd:rmle. will enter t‘he:, l;nguagé'

{page S). * Therefore, productivity s inevitably a

determinant iivfﬁequancy, and it cannot be denied that level

’2.



Il muffixes are ‘generally‘mnro productive than level I
suffixes. In sum, our results may be partly due to
differences 1in the nfuductivity of the two types of affix.
Sin?a difference in productivity is partly- wh;t
characterizes the two levels, this is not thuﬁght to be a
problem. '

The same argument can be made for grammafi:al
cnmplexity."It énuld_ be ubgocted that three of the ?our

level II suffixes (Her, Hness, ind<ﬁment{ form nouns, while

only two of the level I suffixes (*+al and +ity) are noun
- . N ] 1
forming (and these are inconsistent noun +formers at that).

Firsf}- it must. be nnted‘that there is ﬁc reasan to think
that ~ children +Ffind the derivation of nouns any. less
difficult than the formation of other parts of spoech. For

example, children begin very early to form verbslfrom.ncuqs

by zero derivation, but théy rarely form nouns from verbs by

zero derivation. Second, 'grammati:al :nmplexityﬁis
v

unwieldy variable. One should undoubtedly consider not just

a wvery

the part of speech ¥Gfmap, but the entire subcategorization
o+f the su+¥1x. Thtg leadﬁ.tn isgues such as abstractness
.which are, ihemsolvos, very complex. ”Flnally; and most
important, ig the: facg thatlagrammatical complexity, like
productivity, is part}y what élsf!nguishas level 1 and lovel
II suffi'xes. There is no doubt that these dif;orent kinds of

complexity are significantly linked to the ' differences In

73.
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\tﬁe acguisition of the two levels of suffix. Our claim is
simply that there are differences; Exploring Ehe relative
contributions o+f these factors to the acquisi£ion of the
.marphology appears to constitute a logical extension cf the
'Tphesent.study, rather than an objection to its rigour.

v

In addition to ccn%irminé the hypotheses, the _resulté

point out several other interesting - features of
merphological development. .The results rea?f;rm and
elaborate two well-known and inferrelatgd © facts of
linguistic. development, namely that, while performance
improves with age, there is tremendous indiv}dual,vafiaticn
amaong children of the same age. In ather words,.age is only
. > -

.

a gross indicator of linguistic'ability.

Tt is hardly surprising that the younger subjects £ind
the 'cu¥+ixatioﬁ .tgsk considerably harder than ghe alder
ones, and that there is, in fact, a positive linear
relationship between age and score. The finding that there
is great variation among children of a given age‘is eguall y
redundant. Monetheless, these +findings underwscore the

: :

vaiidity of the tests. Bgcause r$sult5 reiterate previously
known facts of langugge dcovelopment, we can be more
contident that our results are generalizable beyond the
sampie population, and ﬁhat aother facts of language

development in general are true of morphelugical development

in particular. With this in mind, we can procead with a

4.



discussion’ .of more novel and interesting aspects of the

ntudy.
. . ) . ) ©

One such aspect cancerns the length of time over which

marphological development takes place. It is surprising to
find out jusf how late hnrphnlugical maturity is reached,
since it is widely assumed that children are simply lacking

in vacabulary. That "kindergarten children would find the

tests difficult came as no surpriset that_childran.a+ twalve
would .not demonstrate complete mastery came as something of
a shock. Only three out of eight children at the grade six

level achieved a perfect score even on the easier level Il

suffixes. At the grade one leve!, ‘"wheére 'the mean age is

almost exactly seven vyears, children scored less than SC% an

either level I or Il suffixes. It appears that morphological

development continues until . about the age of pube?ty.

P
Certainly children well past the age of seven are doing more

than just adding words to their vocabulariesj they are

working nuf, and learning to explaoit, the very dtructure of

3

the marphology. '

The Ffact that morpholeoglcal develaopment occurs over

gsuch a t}me period inevitably ralses the questidn of its
relationship to cognitive development. To begin with, the
reader’'s attention ie drawn to an interesting feature of the

age-score correlation, namely that there are points at which

it jumps. The relationship between age and score is

4
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pn:itiw{ﬁx linear, but it is not perfectly sco. For level II

suffixes there is a rather sharp increase in mean

between kindergarten and grade one, and another between
. ’

grades one ahd two. From that point there is a steady

increase whi&h tapers Qtf at about'grade four. A similar,
thcugb not identical, pattern holds for level I suffixes. It
is as though something happens at certain pcinté which glives

additional impetus to morphological development, and which

enhances children's ability to handle the suffixation task.
The nature of the tash, and the'timing of the increases in
\ . .

performance, suggest that the impetus stems specifically

from changes in cognitive functioning which are associated

»

with what Piagetians refer to as the 'five-to-seven shift’.
During the coumge . of t%is shi+ft fraom preoperations to
coﬁcrete operations, children begin to fgcocus on the
IiAguistic +orm as an DbjEC£ in its own right,” apast from
its context or meaning. Children, generally between the agecx
of five and seven years, are beginning to be capabler of

. 3
metalinguistic, as well as linguistic, thought. The age

for which competence is projected coincides with puberty,

which is assumed to mark the aonset of the period knawn as

‘formal operations’. Note, too, that the extreme score

variation within grades rules out education as the crucial

factor. It BsBeems reasonabfe, therefore, to propose that

qualitative changes in cognitive functioning are related to

score

Za.
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k4 . : 27.
the scare jumpse on the suffixation task. : :

Because of the above-mentioned correspondence betwean

Piagatian stages and levels of the lexicon, it is tempting
to conclude that :the structureoc - ar; attributable to
cognitive changes that occur during the period from Sltu 13
years. More careful consideration of the d;ta indicates that
such a conclusion is not ;nly unwarranted, 5u§\in:nrre:t.
Recali that guffixatiaon is Aot an all-or-nothing task.
‘Children mﬁy bﬂ able to suffix at level II but not at level
I, and {t 15'extremaly'dif+ichlt ﬁo_eiﬁlain this in terms of
cognitive ‘limitatinné. It should not be harder to form a
o .
generalization between, for example, the structures pulse
and pulsate.than between the structures point and pointless.
‘Yet eQidence ?rom th;s'study indicates that :Hiidren ‘do
differentiate between +-boundary and ﬁ—boundary. Eu%{ixes

even without -qvidence that there is a basis for

o —_
differentiation. One mignt argue that while the particular
items; in the context of their presentation, are equal in
complexity and congistency, the former pair is exemplary of
a set of strdctures that is more complex'thaq the child is
able to handle at that point, so s/he postpones dealing with

.

members of that set. There are two problems with this view,
e '
both stemming from the implicit asasumption that

differentiation rests on an awareness of the difference

between level-I and level-1I suffixes.



1

If previous knowledge of language.learning is to be trusted,
children should begin by gssuhing there is no Ai++érencé
between various suffixes, and one need only "tack them on'
to the stem,. Upon learning that, in +act, some suffixes can
be counted on to be cansistent while others cannot, there
5h§u1d follow a differentiation or reorganization of the
lexican. The results aof the study do not suppprt eith;r of
these assumptions. Had the children in the study been
cperating on this basis there is no reason for there to be a
difference in performance on level-I ‘and level-II suffixes;
there .shnuld pe qvidence of the all-or-nothing approach to
sutfixation, subject oniy to the kind of phonological limits
3
outlined bv Innes (1974}, Mareover, on learning that the
initial hypothesis is. inadequate, children would be required

to distinguish between those suffixes for which ‘tacking an’

is adequate and those +or which it may not be. They wvould,
in other words,i set ;p level . T and level 11 in thelr
lexicops. Neith;r my Find}ngg, nor Gordon's (19?5) o square
with a rearganizational accﬁJnt. Both sets of findings

support the wview that morpholagical development operates
within the pﬁrametéHs defined, not by cognitive structures,
but by the maorpholagy. A Mare serious prablem with any

account that assumes a distinction between what the child is

able to deal with at a given time and what s/he is not |is

78.
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thit it impliea a sorting or filtering prn:odur- that

depends on perception and logic of which "the whild is

gupposedly incapable. 'Dn lagical grounds, alone, we are led

to conclude that learning the meorphology conslists of
elaborating existing structures, and that while cognition

may power the akhoration of the structures, it cannot
S

‘de+1ne them.

The present study sﬁppﬁrts the view that young children

tirgt work with very productive and transparent processes,
because they are incapable of the kinds or levels of
cagnitive  processing required at higher lexical levels.
Metalinguistic awarenesé{ and skills of logic, analysis and
synthesis are, undoubtedly, beneficial (perhaps even
chuciall for the generallzation that Qnderlies the analysis
ar generative production ‘of level~-1 and level-I1

derivations. As children develop cognitively, they become

better equipped to deal with less consistency and greater

complexity in the ({nput. Howgver, the view that the
structure of morphology 16 a consequence of Iincreaging

cognitive capacity must be rejected. The +éct‘that different

. . )
levels are elaborated at different points in devsjﬁpment

provides the key to the specification of the 'set of

learning procedures that determine haw a child decides at
which level a particular rule should be assigned’ (Gordon

1985: g8). Gurdcn is correct when he assumes that the child
o ™

s

79.



probably uses progperties of levels in determining level
assignment, ‘but he is wrong - in his assumption that all the
levels are +illeﬁ_nut'sjmultannnusly.. Limits on cognition
‘determine the levels of complexlity with which the chfld can
warksj those levels of th mn?pholngy which AGmand more
cognitive skills than the child hés at a particular stage
cannot be elaborated until such time ;n the child'g

cognitive capacities are equal to the task.

Cuncluéions

It is clear that Kiparsky's level-ordered lexical model is
& T
applicable ' to acquisitian. The level of abstractness

introduced by - the maodel is psychologically real in ways that

are amenable to empirical investigaticq and veri+1caticn. A
> .
levyel is definable in both linguistic and psycholagical
terms. Linguistgcallyﬁ it is an address +for éortain,a++1xes
and processes which conform to particular patterns of
linguistic behavior. At the same time, a level is elaborated
before or after another level, and 1s accessed with lesser
or greater speed and ease than other levels; Further, the
plage of the level in the system 1mpnse§ constraints on the

hypotheses that will be generated in the course af

acquisition.

.tl 3
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NOTES

1. We mean by this that neither +al nor +ity always forms

nouns from verbsa. +al sometimes forms adjectives from nouns
. h— ' -
+

{(eg. personal) and

ity sometfmes forms {ts nouns from
adjectives and sometimes from ggrba (eg.l obscurity and
deformity).

2. Derwling (1985} m;kes the point:thag stage of language
development is a better basis for groupting children than
either age or grade. His point is well taken, but the fact
;emdjas that we have yet to define the'stagesl The_results
of thiﬂ‘atudy may contribute to that endeavour, insofar ast

\

they demonstrate that :tagns in morphological develapment

may be defined, 'at least partly, in terms of mastery of
levelg. We can, for e;ample, d{;tinguish a stage of level-1II
atflx mastery that precedes a stage of level-1I affix
mastery, though it is important to conceive of these stages

as being on a continuum, rather than existing as discrete

periods in development. A

1

3. o+ course, ‘the marked increases in score on the
suffixation task élsn colpcide with the periad during wh}ch
most normal children learn to read, and that, too, may play
a _rnle in perfarmance on the suffixation task. The tésk
requirns that‘-tha child be able to analyse a base and

.

suffixed-form pair tc extract the suffix, remember that

81.



suffix as an ‘entity in itseld, and .appendj it tao new

v
vocabulary items that are decontextualized and whose
meanings are wvery likely Lnkpnwn. Some aspects af these
abilities are both prereqﬁisi#e to, and a consequence of
learhing to read. See, {ariexample, Downing and Valtin
(1284) and Tunmer, Pratt an%-Herriman (1984) for a gmodc
discussion af the ways in iwhich language developmént

underlies reading ability, and how reading, in turn, fosters

language development.

4. No formal error analwsis of the data has been under taken,
but an informal perusal of the mistékes indicates that this

is true. F.or example, there were more mistakes on -er

agentive i+ the stem ended in /2~ /, on -ness if the item

A

ended in /2s/, etc.

5. This is essentially the position taken, for logical

reasons, by Fodor (1930). .

&a.- This is probably true of pﬂocessing as well. Sec
Stanners et al (1979), MacKay (19733, Petry, Carroll and
White (1973), and Bradley (1980), to name only a few af the

researchers who have done studies bearing on marphological

processing and the brganization of the mental texicon.
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Cﬁapter =

Future Directions for Research

>
There  are several avenues for research opened up by the

.application of level ordering to acquisition. Those that
wiil be considered involve .three méln line; 6f enéuiry.
The.+1rst will be that which stems diractl; frnm the current
study. More than anything else, the suggestions constitute
verification of the application of level—nrdéring to

acquisition. The second 1line of enquiry stems from the

v

applicati of level ordering to acquisition. In this
D\’\ 5

“

sectian, the - implications of the application, both +for

acquisition ré;:;::g and for the{glaboration of'the theory,

will be considerned, Finally, some consideration will be

~. .
given to the possible application of level qrdering to

morphological procensiég generally.

VERIFYING THE EXPERIMENT AND RESULTS

Without questiaon, any set of findings, regardless of its

apparent ;dﬁclusivénﬁss, requires replication and

————

verification. This imperative, in itgself, raises a multitude

of gquestions and fdé+ines a direction for future research in

.

the area. First, oneé needs to know whether, or to what

o~

extent, the results are generalizable to other aspects of

acguisition (such as comprehension}; or even to other types

.
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ot productloh tasks. More important, can the resultes be
replicated for other level I and 11 afflxes, including

prefixes? Can the results be duplicated for other languages?

Research which addresses

cornstitute tests of the iest.
application of level ordering
Sﬁch research assumes priﬁrity
enquiry can be confidently
" assumptions.

Parallel to tbié lihe
explores the Baté'gsthered for
-tse.

"The mandate

Questions

such ags ‘these will

They will help to verify the’

to morpholagical acquislition.

1)

in order that other lines af.
. ) " ’

based on firmly grounded _

of recearch is ane’

which.

this study in greater detail.

of experiment has been to test the
. . B
hypothesis that level ordering models, not only the
Q’ .
structure . of' the lexicon, but the structure’ of the
acquisition of the knowledge structure. Inﬂ?tho

course of fulfilling this mandate,

ignore

useful to exploit the

of that

thb fuller pnséibilities of the data.

within-level

4

it has been necewsary to

Tt would be

and HWithin~guttix

distinctions that are available in the data. It would be

pasaible to replicate

acquisitian of the English

examination o+f the items

mistakes were made, we may bte

firm conclusions about the

acquisition of the morphology.

Innes’

(L2774 exploration o

t: the

&
regular plural.. By careful
in each suffix sat which

on’

able to draw some reasanab !}y

role ' of phonolagy in the
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Further to this, we can look at the kinds of mistakes
that were made. A cursory examination of the data indlcates
that the types of mistakes that children make are highly

predictable;‘ ard it is slrong!y suspected that particular

. 8
tvpes of errorr are indicative of stage of -"linguistic

1
development. Just as charting the phonological terrain

. v
allows the identification of performance groups, O too

v

will grouping by error type. This is of Interest, of course,

-

because it will help us to further elucidate the strategies

and principles that underly the acquisition of marphélcgy.

A more complex undertaking would be to wunravel the
relative contributiaons of phonological and semantic
trangparency, grammatical complexity, and productivity to
morphological acquisition. The +1nd:ng of Block and Kessel
(1979 is that overlap between semantic .anq grammatical
cpmplexity is., a predictor of order of acquisitiqn. This

leads to speculation that the later acduis?ﬁJcn of levetl I

sutfixes involves overlap of the .+Dur characteristics
identified above (i.e. phanalogical and memantic
transparency, grammatical ccmslexity, and productivity}.
However, it is clear from the experiment that eliminating
phonoclogical opacity iz not suftficient to offtset the
distinction madé between level I }nd Il suffixes. In short,

subjecte responded in a way that >hdicaies that they 'knaew'

the suffixes were aof two different levels, even though all

835.
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86&.
the derivations used in the test were phonologically

transparent. On what grounds was the distinction made?
Further, to what extent could their judgement be altered by
controlling for each ot the other variables? The current
data may be of hele in answering these qﬁeﬁtighs. Far

example, not  all the suffixes at a particular level are

equaliy praductive; it may even be the case that not qll
level I suffixes are less productive . than

2
//all the level Il sutfixes. By reyiewing tﬁe data in the
1ight D;'di+§eren:es in productivity, it would be pcssiﬁle

to obtain & measure of pﬁnductivity's contribution to
acquisition order. If level I and II items are matched +or S
productivity, as well as for phonological transparency, it
wiill bé poswiple to obtain a measure of the caombined
:nntributicﬁ of semantic and grammatiﬁal complexity. In
short, the data are 'weIl suited to the kind of factor
analysis carried out by Block and Kessel; the +act that‘they
provide informatian abcut‘several mare derivational “affixes

that jﬁhnse considered by Block and Kessel will surely  make

the analysis that much more revealing of the determinaq(; of

s
morphological acquisition.
RESEARCH IMDIRECTLY INDICATED

The rescarch directions outliined above arise in response to S

the question 'Is it really the case that level ardering

. ' \
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models acquisition in several respects?’ This second line ot
¢

enguiry seeks to consider the implications of the

application. As such, it follows the loglc o+t ‘It level

N ]
ordering models acguisition, then...' Such research will

explore the nature! and limits ot the correspondence between

K

level ardering "and acquisition.‘ .Gordon's (1?85) study
belongs in this category. It 15.an'unstatad assumption of
the experiment that level ordering is applicable to
acquisition. By demonstrating that qhildreﬁ are constrained

in their production of naovel compounds by the consequences

.

of level ordering:fﬁpai% results wvalidate that basic
assumptiaon. The more impertant purpose served by his study
is to sha@rmne of the ways in which level orde?ing applies
to acquisition. Specifically, he demanstrates that some
consequencgs of legvel ordering are realized in  acquisition.
As soon as a relationship between theoretical consequences
and acquisition is established, a Qealth of research
hypotheses emerge. For example, children should resist any
regular inflection inside cnmpdunds. They should also
demaonstrate a preference for affix attachment that is in

. - -

accord with level ordering flie. [steml +-baundary suffixl H
N
boundary suffixl}.

Perhaps an even more interestiﬁg tack is one implied by

Gordon himself, namely the extension of his investigation ta

87.
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other languages. There have been level ordered analyses done
on & number of diverse languages, and it appears to be the

case that level assignment of a particular process is

n’

languagae specific. For example, cnmpbunding occurs on level

I1 in English, but my own work on Setswana indicates that,

L]
in that language, compounding bccurs on the first of four

levels. Diminutive formation, which is very productive in
Setswana, occurs on level III. The predic§iun made by this
analyseis,  is that diminutives shn;ld ;nt occur inside
compounds. Motswana children should, therefore, resist

forming novel compounds containing diminutive first members.
In fact, since regular plural marking occurs on level +four,
after compounding, Mntswang_children, like English children,
should also re 1;t forming compounds containing plural first
members. It if not suggested that designing gaod experiments
which gprovide insight into the acquisition process s a
trivial matter. Sstill, it is cleae that, to identitfy
particular reseafch projects, onhe need only consider the
structural coqﬁpquen:es of level ordering morphological
operations {in/ a language, and then design studies ‘which
]

address the quLstion of whether these consequences canstrain
theflanguage learner.

So far we have considered the applicétian of level

1Y

ordering to acquisition. from the point of view of what |t

88.
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offers to acguisition. It was stated at the beginning of the

thesis that acquisition studies may, in turn, hau‘ahomething
3

to say about level qrdering. Mohanan (1982) does somethlng

of the kind when he uses pause insertion and word games to
argue the distinction between lexical and post-lexical

rules.

Some examples of the 'kinds of issue to which
acquisitian data could be applied ‘include explication ot
what Kaisse and Shaw (1985) refer to as the ‘vertical
modularization between the morphalnéical ané phnnd\ogical
si&es ot the 1gxicnn...' (p.13). There Are indications that
different levels of the lexicaon are acquired and processed
differently;  this may be an indication -of ditferent
prinéigles o and_ strgFguré&y_nrnpertin of the levels.
Acquisition (and processingl ?Fta might belused taoa determine
whether or nat there may be a difference between campounding-

and derivation. This i(nformation is potentially wuseful

because compounds are implicated in bath the loap issue and

the number of levels. For example, Kiparsky (1982) posits

three levels in the morphologys this is achieved by
separating derivation  and inflection, and further
distinguishing  +-boundary and H-boundary derivation. Hal lw
and Mohanan {1985) derive a four-level madel by further

distinguishing between compounding and derivation. Kalcse

B82.
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and Shaw atate that their motivation for the four levels

- peems weak} since the difference between this and the three-

level (mﬁtul lies in their treatment of compounds and

derivations as different kindeé of word-formation processes,

the comparative acquisitian and processing of compounds and

‘#-boundary derivations may be of interest.

Acqgisition and processing information may also bLe
addéass;d to boundary and lexicalization 15=ueﬁ. i+, +or
example, a ward le lexicalized (i.@. reanalyzed as underived
even though it may contain intern;I evidence of {former
lexical morphological operations) it is, as an underived
item, subject to different rules, ar it yields different
results than is the case if the item |is derived at an

earlier level. It may thus give the impression of recursiomn

to an earlier level when:\ln fact, there is none.

LEVEL ORDERING AND OTHER KINDS OF LANGUAGE PROCESSING

To say that a theory is psychnlog?cally real is
generally interpreted to mean that‘it reflects what goes an
in either learning aor processing. Given the intricate
connection between these two, it is not surprising that
applicatiaon of the theory to langquage learning raises
questions of its application to processing. ‘Prncessing, in

turn, involves memory storage and retrieval, among other

?0.
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things. While I knaw of no studies which bear directly on

the applicatian of levelardering ta the storage and

retrieval of lexical i{tems, there are several plieces of

research that indicate that the connection would  be
. 4 -

fruitful. ,

.
.

Researchers suth as MacKay have done work on the
nrgan#zation of the intédrnal lexicon which "suggests one
possible avenue for research. In his paper "“Derivatianal
rulesl and the internal lexican" (1978) he contrasts two
views of lexical storage and retrieval, and he'comes'up'with
evidence in favour of a Derivational Hypothesis whichf:tates
that items are, in fact, put together rather than stored

. !

whole in tpe memory . Interestingly, he found that reaction
- , -

times are related to derivatinngl complexity. Examination ot
his material reveals that %9.:ampahed what are, in termse af
level ordering, level-1 and II su++ix;s, and found that it
takes longer +ch subjects to {form de?ivations involwving
level-I than level-I1 su++ixes:

An interesting sidenote to this discussion of MacKay's

work js that level ordering offers a reconciliation of the

different %indings of- other researchers, such as Steinberg

v

(1923) whose evidence appears to support the Independent

Unit Hypothesis. This hypothesis states that derivations are

stored whole in the memory along .with their bases.

3

?1.



Exaﬁinatlon of the data indicates that Steinberg tested with

level-I suffixes. Viewed from the persEective of level

v
.

ordering, they could. both be right. This suggests that a

useful and interesting endeavour would be to review various
.

conflicting experimental findings with a view to reconciling

them within the context of the level-ordered model.

Stanners et al. (1979b} report that some prefixed

words are stored whole in the memory, while others appear to

be partitioned (and, presﬁmably, subject to recreation}.
Their (197%9a) study also reports that inflected forms fully

a;tivate their bases while derived forms do naot. . We can

.

interpret their findings as demonstrating a three-way
distinction in processing that coincides with Ehe
digstinction between levels. In other words, there is

evidence that each of the three levels in the level -ordered
model represents a different type of sﬁuraQE'énd retrieval.
This |Is consistent with the results of Bybee and Slaobin
(1982) who disfinguish between the use of rules in the
CQnstructinn of regular past tenses and the use of what they
term *schemas’ which are involved in the production o+
irregular past gense farms. ' e

0+ course, all these experim;nts were carried out
before the advent of the level-ordered lexical hypothesis.

Indeed, some of the research was carried out with little or

no reference to any linguistic theory. Chnic; of affixes and

=
T
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derivational processes Lo be studied appears to have been

id}nsyncrati:, ©and this has led to UNNecCessary
énntradi:tions. Further-. it has left researchers with no
clear senge of direction. Reviewing studies” on lexical
stcraég and retrieval ,in the light of level ordering
prnmises a means of unitying currgnt knowledge and guiding

its future development in a way that will satlsefy both
: #

linguists .and psychologists.

3.



NOTES

c v

1. The pr-lont’ltudy focusses only on the measure of correct

responses. We did, however, record each migtake in phonemic

script, o that it is possible to describe, in detail, the

kinde of mistakes that,@aro made and where they occurred.

2. ‘Bradley (1980), as reported by Anshen and Aronot+
(1984), notes that the suffix -ment (level I1) is less

productive than -ion which is a level-I suffix.

3. I would like to state, at the outset, that great care
mugt be taken when evaluating theory iﬁ the lﬂéht of
psy:holéglcal reaiity. In the past, the tendency has been to
overzealously denaunce the theory if 1t can not be shown to
be psycholagically real. There are several prablems with
such denunciation, not the least of which mayr be the
tnterpretation given to psychological reality. For example,
+ailure to contirm the derivatiﬁnal theory of complexity I;d
some linguiéts ta abandon the idea of transformatiaons.
Granted, transformational theory has undergone substantial
revislion since that time, but there has been aother evidence

that transformations are psycholagically real.

4. Regearchers at the MNeurogical Institute in Montreal are
currently looking at certain kinds aof aphasia in terms of
level ardering, and they are encouraged by preliminary

studiesn.
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APPENDIX I

List of example and test items

a ¥

A

EXAMPLE ITEMS TEST ITEMS

C+izel

final

terror
urban polar
pressure special
legal eqgual
maghet moral
regular character
trivial natural
mineral popular
visual rational
suburban computer
f+tatel motive active
: urine - pollen
captive ' persan
granule menthol
lubric t medic
gyr air
rote trunk v
phane pulse
valid fabric
— crenel module
f+all arrive survive
season persan
music magic '
betray -hi deny
recite rehearse
‘sensation praportion
rotation migratiaon
suicide homacide
emotion . relatiocn
anecdote antinode
[+ity] obese defor
perverse diverse
secure obscure
immune mature
intense o adverse
infirm rotund '
complex conform
add . dense
lax false
rare scarce

Fzs
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APPENDIX I (continued)}

-

List of example and tect items

P56,

EXAMPLE ITEM

S

TEST ITEMS

intrude -
peddle
labour+
survey
crusade
organize
guzzle
infiltrate
instigate
moderate

[Her]

invest
meddle
cater
convey
invade
supervise
embezzle
legislate
navigate
motivate

[Hlesslwarry
odour
pity
window
power
word
sense
hope
mind”

nesslempty
P witty
wistful
lavely
playful
defenaive
attractive
responsive
assured
abvious

hopeful
aggressive
expensive
submissive
cantrary
scandalous

{#mentlpunish
involve
achieve
announce
entertaln
refine
accomplish
astonish
embezzle
reinforce

invest
adjust
manage
establish
refresh
bewilder
‘advertise
embell'iah
require




. APPENDIX ig: SCRIPT ;BR THE INTRODUCTION TO THE TESTS

INTERVIEWER: .I'm %oiné to say tws‘things that.aré sort ao;
the same and sort of different --- like this!
{f : sun - sunny
I'1] do that again with two different ones!
| “ mocd!— moody
And again{

™

might - mighty

v

' ek S
As soon as you +iguﬂé!b what I'm doing, I

want yﬁu\}u join in. Michael is going to show
you what I mean:

kind - kinder

quick - quicker \
happy - happter {(Micha joine in here}

faster
pretty prettier
smaoth smoother

Let’'s try that agai with some harder ones:

ki kingdam

serf - serfdam

chiet - chietfdom

martyr - martyrdom i

Now I'm anly going ta give Michael ane ot the

F
things and he's going to try to tell me what

the othef one should be:



v
"3
2

“

wlide-=-~~——--+ ' v

e,

8.

fresh----=-~~- _(Mi;hnol provides suftfixed
cloge-—-—-—-=-=~~ farm of each word as soon

neat ~——--==--- ags it is said}

.

And that's. what wou will dpo. I will say tw

things that are sort cf the same and sort of
different,. You ¢try to figure out what makes
them different. Then I'm only going ta say one
thing and you will try to tell me what the

ather one should be.
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AFPENDINX ITI

-— List of Matched Level I and II Test Items

The following freguency

counts refer to the suffixed target word.

They are talen’ from Francis and Kucera and are based on number of

ocCcurt enNnces

in ohe million words of text.

LEVEL I LEVEL 11 1
FREQUENMCY STEM WORD TARGET WORD STEM WORD TARGET WORD
] moral moralize meddle meddler
popular popularize motivate motivator
pollen pollinate sugar sugarlecs
menthol mentholate hopeful hopefulness

computer
migration

computerize
migrational

cantrary
embellish

contrariness
emb&llishment

adverse
natural
fabric
terror
module
trunk
false

. Sscarce
pulse
deform
relation

adversity
naturalize
fabricate
terrorizce
modulate
truncate
falsity,
scarcity
pulsate
‘deformity
relational

convey
navigate
penny
colour
mercy
tire
taste
time
point
refresh
bew!lder

conveyor
navigator
penni less
colourless
merciless
tireless
tasteless
timeless
peintlecs
refreshment
bewilderment



-

BIELIOGRAPHY

.

Achenbach, T.M, (1978) Research in developmental peychology:

concepts, strategies, methods., " Mew Yark: Free Press.

Anisfeld, M. and Tucker, G. (1973) "English pluralization
rules of siw- vear~-alds". In C. Ferguson and D.
Slobin (Eds.) Studies of child language
develapment. New York: Holt, " Rinehart, and Winstan,

Inc. 211-224&4.

Anshen, F. and Aronoft, M. *(1991? "Morphologxcal‘
productivity and phanolegical transparency".
Canadiapn Journal of Linguistics 2ail, 63-77.

/
Anshen, F. and Aronoff, M. (198&8) "Accessing morpholiogically

comples wards."” Unpublished paper.

Aronof &, b, (12741 Ward formation in a generative grammar.

Cambr idgd: MIT Fress.

Bakor, B. {(1987) Sex-related differences 1n the language of
childrenl M.A. thesis. Universit, of Qttawa.

HBaher, c.L. (1e7en "Svntactic thebry and the projection
problem”. Linguistiec Inquiry 10, 533-581.

Baker, R. and Smith, P. (197&) "A psycholinguistic study &f

stress assignment rules“. Language and Speech 19, #-28.

Block, E. *and Hessel, F. (1979) "Determinants of the
acquisition order of grammatical  morphemes!: a
reanalysis and reinterpretation”. Journal of Child

Language 7, 181-188.

Bloom, L., Lightbrown, P. and HMood, L. (1974) "Structure and

variation in child language". Manuscript.

Bogayavlenskoy, D. (1973 "The acquisition of Russian
inflections". In C.Fergusan and D. Slobin (Eds.).
Studies in child language develapment. Mew York:
Holt, Rinehart and Winston, Inc. 284-2%92.

Booij, G. and Rubach, J. 1e8s) "Post-oyclic versus
paostlexical rules in lexical phaenolaogy". Manuscript.
Urije universitelt, Amsterdamn. -

Bowerman, E. {1982) "Reorganizational processes in lexical

and syntactic development®. In E. Wanner and 6. Gleitman

100.



. 1G6t.
(Eds. ) Lanquage acquisition! the state of the art.
Cambridge: Cambridge University Press, ’

Bradley, - D. {1980) "Le .cal representation of der:vational
relation”, Aronoff, M. and Kean, M, Juncture. Saratoga:

ANMA L ibri.

Braine, M. (12711 “On two tvpes of mpodels of the
internalization of grammars”. Iin D. Slobin (Ed.: The
ontogenesis af grammar. Mew Yark!: Academic Praess. 133-184.

Braine, M. (1271) "The acquisition of languége ih infant and
child". In C. Reed 4HEd.}) The learning of language. New
Yarl:t Appleton-Centur y-Crofis. ' )

Brown, R. (1973 A first language: the early stages.
Camhr idnae, Mass. Harvard University Fress.

Burroughs. G.(Ed.) (1®57) A stld, of the vocabular, oi ,ounyg

children. Edinburgh: T.& A. Constable Ltd.

Butler, C.(193%) Statistics 11 languistics. MNew TurL}rBasxl
Blacluell. :

Bvbee,J. and Slobin, D. 119821 "Rules and schemas i the
develapment and use of the Ernglish past?. Lan3uage D3t
265-289. :

Carey,S. (1978} "The child as word learner . In M. Halle, J.
Bresnan, and G. Miller (Eds.) Linguistic theory and
psychological reality. Cambridge, Mass: MIT Press.

Carroll, J. and UWhite, M. {19731 "Age-of-acquisition norms
for 2220 picturable nauns". In Journal of Verbal
Learning End Verbal Behavior 12, S5&3-57a5.

Carroll, 3., Davies, -P., ard Rjichman, B. (1271) The& Ameri1can
heritage word frequency al:. Boston: Houghton. &,

Chomskv, 0. (1971) Linguistic development af children of &6-10.

Final report project NMNO. FA-05%, Grant NO. QOEg-1-9-
0P0055-0114(C1O) .S, Department of Héalth, Education
and Welfare Office of Education, Burcau aof Reswarch.

Chomsl:, M. and Halle, M. (1948} Sound pattern of English.
Metr Yaork: Harper and Rou.

Clark, E. (1981) "Lexical innovations: how children learn to
to create new words". In W. Deutech (Ed.) The child's con-
=struction of language. MNew York: Academic Press.




“%

Clark, E. (1982). *The young wordmaker: a case study of
inmovation in the child's lexicon”. In E. Wanner and L.
Gleitman {Eds.) Language acquisition: the state of the

art. Cambridge: Cambridge University Press.

..
i

Clarle, E. and Hecht, B. (1982) "“Learning to coin agent angd
ingtrument nouns". Cognition 121 1-249.

Clark, E. and Cohen, S. (1983) "Praoductivity and memoary for
newly formed words". Journal of Child Language 1'1 (3
611-6264.

Culicover, P. Un.d.) "Acquisition of language". Unpublished
paper.

Cutler, A.{1981) "Degrees of transparency in word

formation®. Canadian Journal of Linguistics 26:!1% 73-77.°

ale, E. and Eichholtz, G. (1960} Children's knowledge of

words!: an interim report. Ohia State University, Bureau
ot Educational Research and Service, 1240.
»
Derwing, B. (n.d.) "Linguistic rules and language

acquisition.” Manuscript. University af Alberta.

-

102.

Dervwiing, B. (1974} "Morpheme recognition and the learning of
rules for derivational morphology". Canadian Jaurnal of.—
Linguistics 21: 38B-&6. -

Derwing, B. and Baker, W. (127686} "On the learning of
English morphological rules". Final Report to the Canada
Council {file no. 573-0387) .

Derwina, B. and Baker, W. (1977) "The psychological basis
for morphological rules”. In J. MacMamara (Ed.) Language,
learning and thought. MNew York: Academic Press.

~

* Derwing, B. and Baker, W. (1979) "Recent raéearch on the
acquisition of English morpholaogy”. In P. Fletcher and M.
Garman (Eds.) Language acquisitijon. Cambridge: Cambridge

Univergity Press.

DeVillliers, J. and daVilliers, P. (1973} "A cross-sectional
study of the development of grammatical morphemes in
child speech”. Journal of Psychalinguistic Research 2:
267-279.

Downing, J. and Valtin, R.(1984) Language awareness and
learning to read. Mew Yark:! Springer-Verlag.




. 103.
Dver, J. (1979) Understanding and evaluating educatiaonal
research. Massachusetts! Addison-Wesley Fublicghing Co.

Edwards, R. and Gibban, V.. (1973) Words your chi'ldren use.
Londnn:_Burke Books.

Entwistle, D. (1267) Word associations of vaung children.
Baltimore! The John Hopkins Press. : ,
Fletcher, P. and Garman, M. (Eds.) (1786&) Language
acquisitiaon. 2nd Editian. Cambridge, England:

Cambridge Universit. Press. -

Foador, T. {19646) "How to learn to talk: some simple ways”.
Irn F. Smith amd J. Miller (Eds.) The genesis of language.
Cambridge, * Massachusetts: MIT Fress. 105-123.

--- {19809 "On the impossibility of achir:ng "mmare
powerful” structures". In M. Fratelli-Palmar in {Ed.)
Language and learning: the debate between Jean Piaget and
Moam Chomsliv. Cambr idge, Massachusetts: Har var d

University Press.

Francis, © H. {1975) Language in childhood:form and function
in '_language learning. Mew vorl!: 3t. Martin’s Press.

Francis, L. and Hucera, H. (1282} Frequenc, anal _ s1s ot
Ernglish usage. Boston: Heoughton Mifflin.

Frevd., P. and Baron, J. {1982} "Individual ditferences in
acquisitian of derivational morpholagy"”. Journal of
Verbal Learning and Verbal Behavior 21: 282-296.

Ginsburg, H. and ALQpper, ' 5. (1979} Piaget's thear » of
intellectual dzvelopment. Englewood Clifts, MHew Jerse .

Prentice-Hall.

Goodluck, H. Language acquisition. Forthcoming.

Gordon, P. (1985) "Level-ardering in lexical ,develapment"”.

Cognition 217 73-93.

Halte, M. and Mokhanan, K. {1985) "Segmental phonolog, of
modern English’'. Linguistic Inguiry 16 rno. t

Hatch, E. and Farhady, H. (19827 Research design and
statistics for applied linguistics. Rawley, Massachusetts:
Newbury House Publishers.




Henderson, L. (1983) "Tawvards a psychology of morphemes”. In
A. Wells (Ed.) Progress in the psychology of language
Volume I. Hillsdale, Mew Jersey: Lawrence Erlbaum

Assonciates. 135-6F.
Hocper, J. (1976) An intradudtion ta natural generative
phonology. Mew York: Academic Press.

Innes, S. (1974). Developmental aspects of pliural formation
in English. M.A. Thesis, University of Alberta.

Jackendotff, R. (1974)  Morphological and semantic
regularities in - the lexlcon. Bloomington, Indiana:
University of Indiana Linguistics Club.

Jensen, J. {1985) pMorpholagy: ward structure in generative

grammar. Manuscript. University of Ottawa. ' '

kaiése, E. and Shaw, P.. (198 ) "On the theary of lexical
’phanolmgy". Ewen, -~ C. and Anderson, J. (Eds.) Phanology

Yearbook 2. Cambridge! Cambridge University Press: 1-30.

Kiparsky, P. (1982a) "From cyclic phonology to. lexical
phonology". In H. . nder Hulst and N, Smith (Eds.)
Structure of phonological representations. Part I.
Dordrecht, Holland: Foris.

'—--(1982b1 "Lexical morphaolaogy and phonology". In Yang, I.
(Ed.) Linguistics in the morning calm. Seoul: Hanshin
Publishing Co.

---(1982c) "Word formation and_the lexicon". In F. Ingemann
(Ed.). Proceedings af the 1982 mid-America Linguistics
Conference. Lawrence, KS: University of Kansas Press.

~-=-={12835) "Some consequences of " lexical phangplagy”.

Ir Ewen, C. and Anderson, J. (Eds.) Phonology yvearbook 2,
Cambridge: Cambridge Unlversity Press.

Loban, W. (1%&43) The language of elementary school children.
Champagne, Illinois: Mational Council of Teachers.

MacKay, D. (1978) "Derivational ruleé and the internal
lexicon". Journal of Verbal Learning and Verbal Behavior
17t 61-71.

McCawley, J.(1979) *Towards plausibility in theories of
, language acquisition”. Paper presented at the SGloan
-Foundation Workshop, Stanford University.

04,



McNeill, D. (19448} "Develupmentél psychaolinguistics”. In F.

Smith and G.

Miller (Eds.}) The genesis of language.

Cambridge, Massachusetts: MIT Fress. 15-835.

Menyul, Pe{1977)

-

Language and maturation.. Cambridge,
‘Massachusetts: MIT Press.
Miller, G. (1972} Spontaneous apprgﬂﬁicesf children’ and
language. Mew York! The Seabury Press.
Mohanan, K. (1982) Lexical phonalogy. Bloomington, Indiana:

Indiand University Linguistics Club.

---{ 17984} and Mohanan, T. "Lexical phonology oOf the
consonant system in Malayalam", Linguistic Inquiry 15043,
570-603. /

Mverson, R. (197&) A study of children's knowledge of

certain word

formation rules and the relatlionship of

this knowledge to various forms of reading achievemwent.

PhD thesis, Harvard University. N

H

Patel, P. ({12771 TFhe

left parieto-temporo-occipital juction,

semantic aphasia and language development around age
seven. Linguistics 196.

Peters, A.(1983)

Cambridge, England: Cambridge University Press.

Petry, S. {n.d.4 Word assaociations and the deyelopment of

lexical memory.

The units of language acqutitsition.

[

Prideaux, G. ({1783 Psycholinguistics: the experimental
study of language. New York: the Guilford Press.

Randall, J. {1932} Morphological structure and language
acquisition. Massachusetts: University of Massachusetts.

Rardin, : (n.d.) Studies in derivational morphology.- PhD
thesis/, MIT:

Robinson, J. (19&7)

The development of certain pronunciatian

skills in the case of suffixed words. PhD Thesis,
Graduate School of Educatian of Harvard University.
Roepeﬁ, ST (1973) Connecting children’'s languag@' and
linguistic theory. In T. Moore (Ed.} Cognitive
development and the acquisition of language. Mew York:
Academic Press. -—
[ 4

105.



Scalise, S. (1984) G;nerative marphology.Dardrecht, Holland:
Foris. '
. Schwartz, R. (1983) "The role of action in early lexical
acquisition". First Language (4).
Slobin, D. (1973 Cognitive prerequisites for the
development of grammar. In C. Ferguson and D. Slobin
‘ (Eds. ) Studies of child language development. New

York: Holt, Rinehart and Winston: 175-208.

., emith, F. and Miller, G. (Eds.) (1966) The genesis of
language! a psycholinguistic approach.  Cambridge,
Massachusetts: MIT Press.

—— .

P4

Stanners et al. (1979) "Memory regresentation for
marphologically related ‘words". Journal of Verbal
Learning and Verbal Behavior 18! 399-412,

Stanners et al. (197%) "Memary representation for prefixed

Y,
words". Journal of Verbal “Learning and Verbal Behavior
187 733-743.

Tatt, M. and Forster, K. (1973) "Lexical storage and
retrieval”. Journal of Verbal lLearning and Verbal
Behavior 14 &38-647.

Templin, M. (1275) Certain language skills in children:
their development and interrelatianships. Westpart,
Cannecticut: Greenwood Press.

Tharndike, E. (1941) The teaching of English suffixesn.
Columbia, New York: Bureau of Published Teacher's
College.

Tunmer, W., Pratt, C., and Herriman, M. (Eds.) (1984)
Metalinguistic awareness in children. Mew York: Springer-
Verlag.

Tyler, A. and Nagy, W. (1984} "The acquisition af English
derivatianal morphology: Implications for a model of the
lexicon". Unpublished.

Walsh, L. (1983) "On the learnability of morphological
rules". McGill Waorking papers in Linguistics: S&46-7%.

Wanner, E. and Gleitman, L. (1982) Language acguisition?

the state of the art. Cambidge, Massachusetts: Cambridge
University Press,.

' 4

106.



i

White, L. (1980) Grammatical theary and-languaée'achuinitinn.
--Bloomington, Indiana: Indiana University Linguistics
Club. -

107.

i





