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CHAPTER1 INTRODUCTION

CHAPTER 1

INTRODUCTION

Both Norwegian and English belong to the Germaaitgliages, and as thus they
show many similar phonological patterns. For insgarNorwegian and English have
past tense suffixes that are analogous in thatwhgybetween the voiced stop [d] and
the voiceless stop [t] depending on which segmeatsuffixes follow. The laryngeal
feature distribution of these suffixes is, with oeeception being after sonorants,
distributed similarly in both languages. Both Esfliand Norwegian also hawe
endings in use that are quite similar, for instatiee possessive ending. However,
while the Englishs-endings have the same pattern of laryngeal feahstabution as
the past tense, it is only the unvoiced fricatiattsurfaces in this context in
Norwegian as Norwegian does not have any voicedtivies in its segment inventory.

For this thesis | have conducted a study on setamgliage acquisition. The
study is a cross-sectional investigation over tlage groups in Norwegian secondary
school (ungdomsskole and videregaende skole). fliny $ooks into how Norwegian
learners of English as a second language acqueréatiingeal feature distribution as
described above. It is particularly interestindgadok at this part of the phonology due
to the similarities and differences in distributiohlaryngeal feature between these
languages. The learners have an advantage intbapdst tense suffixes are very
similar in both languages, while it is a disadvgetthat Norwegian lacks the segment
[z] and that the laryngeal feature is differeneaBonorants in the past tense.

From the study it has become clear that the lesroea large extent transfer
the Norwegian laryngeal distribution to English. eTBtudy also shows that the
learners learn the laryngeal feature distributibthe past tense much quicker than the
s-endings, even though the pattern is the same. Othe gurprises of the study is the
relatively quick acquisition of the segment [z]eafsonorants in English compared to

the other contexts, as this is opposite to the Mgran pattern seen for the past tense.
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This seems to be caused by the emergence of arsaliveonstraint for voiced
obstruents after sonorants.

The learning curves of the two types of suffixes different in that the
laryngeal distribution for the-endings is acquired evenly in an s-shape, whiléhe
past tense suffix it seems to be more u-shapetluaglergoes regression between the
two youngest age groups. However, as we will seehapter 5 this may not be the
case as there is evidence for regarding the pasé tecquisition curve as s-shaped as
well. The results from the study have been appledwo learning theories, from
which | will argue that the gradual learning algiom cannot account for our data,
while the constraint demotion algorithm fares lretteie to it allowing for the

emergence of the unmarked.

The thesis is organized as follows: Chapter 2 giMle a brief introduction to the
laryngeal patterns of Northern Norwegian and thiéxas relevant for the study. It
will also show the laryngeal patterns of Englistd dhe relevant suffixes. For both
languages there will be provided Optimality Thewr¢®T) analyses which will give

us a comparison of the two languages. Furtheriwoelearning algorithms that will

be applied to the data later in the thesis ardliiigtroduced. | then predict what we
may see the learners produce in the study bas#deo@ptimality Theoretic-analyses
and algorithms presented.

Chapter 3 gives a summary of the methodology tsgerform the study, the
informants used, the method used to collect thea datl how it was analyzed. This
leads us to the results of the study that are pteden chapter 4.

In chapter 5 the results shown in chapter 4 aphiexpto the two algorithms
presented in chapter 2. First we see how the @insulemotion algorithm fares with
the s-endings and past tense suffix respectively, befoeesee the same for the
gradual learning algorithm. This chapter also lowksore detail at the two learning
curves that appear and try to explain the pattesgen. The variation that occurs
within the learners and across the groups is alsmeented on in a separate section in

this chapter. Finally chapter 6 summarizes theirigsl of the study.
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CHAPTER 2

BACKGROUND

When studying the theories of voicing for the backiepd of the Norwegian and
English voicing patterns, two opposing views regaydhe underlying specification
of laryngeal feature have become prominent. Firdthere is the view taken by
Lombardi (1995; 1999), who claims that [voice] I tlaryngeal feature in English.
Then there is the view taken by Iverson and Sai{@895) and Honeybone (2005)
who argue for [spread glottis] as the underlyingcsication for all Germanic
languages, except Dutch which has [voice] as tlikerying specification.

Honeybone (2005) divides languages into languagestyaccording to their
different voicing patterns. Group A is charactedizey that ‘(i) the ‘voiceless’ stops
are aspirated, at least in most or many environspdij the ‘voiced’ series show
inconclusive evidence of spontaneous voicing, angl i is typical to find
assimilation to ‘voicelessness’ in clusters, antltndvoicedness’, thus sonorants are
often seen to devoice when adjacent to underlyinglgiceless’ obstruents’
(Honeybone, 2005: p. 329). Type B languages, oncther hand, typically have
unaspirated voiceless series, a fully voiced voicmties and assimilation to
voicedness in clusters.

Assuming these two language types, and what folloara this, makes more
sense than claiming that [voice] is the underlyiegture for both, when looking at
assimilation to voicelessness in obstruent clustass only marked features may
spread. Segments with underlying [ ] (nothing) @b have anything to spread, and
cannot, therefore, cause assimilation.

According to Iverson and Salmons (1995), the featbat defines the voicing
contrasts in Germanic languages is [spread gloffisgy bring forth English as a

typical Germanic language, and argue that we oabBdma privative [spread glottis]
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feature to account for the voicing patterns of kigl They claim that voiceless
obstruents are specified as [spread glottis] ugihglly, while voiced obstruents are
unspecified, or [ ], underlyingly for the larynddé@ature. This means that voiceless is
equivalent to marked, and voice is equivalent tonarked in Germanic languages.
Following Honeybone’s language types, as alreadjined, we must assume that
Germanic languages fall into the type A languagesl that this group has [spread
glottis] as the underlying specification for largal feature. The type B languages
may be Romance or Slavic languages, in additiothéoGermanic Dutch, as these
show assimilation to voicedness. They should beipé for [voice] underlyingly, in
accordance with Iverson and Salmons.

In this chapter we will first have a look at treyingeal patterns of Northern
Norwegian in section 2.1. That section will inclualérief introduction to the suffixes
we will be focusing on in this thesis, and thenytageal distributions. An OT-analysis
of the given patterns will also be provided. Intset 2.2 the relevant laryngeal
phonology of English will be outlined, and | wilhitroduce the suffixes that will be
compared to the Norwegian endings. An OT-analyslistmen be given to show the
parallels between English and Norwegian. In secoB the two main learning
algorithms that will be discussed in this thesidigfly introduced. Predictions of
what patterns the Norwegian learners of Englislhprdduce are then given in section
2.4 based on the OT-analyses given previously laaalgorithms introduced.

2.1 Laryngeal patterns of Northern Norwegian

This section is mainly based on the phonology ofrwégian as described in
Kristoffersen (2000). His book describes the sosggdtem found in Urban East
Norwegian (UEN), which differs to a great degreenirthe Northern Norwegian
dialect found in Hammerfest, which is the dialeatered in this thesis. When | refer
to Northern Norwegiann this thesis, the Hammerfest dialect is usechagé¢ference

point. The two systems are, however, remarkablylaimvhen it comes to voicing

patterns, and the use of the UEN phonology is foeredefended. Where relevant
differences occur, these are pointed out in theé & commented on. The final
analysis is of course based on the phonology otHdéon Norwegian as described
below.
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2.1.1 General voicing patternsin simplex words

Norwegian ‘contrasts two series of stops, a vogslaspirated series"[f", k"] with

a (partially) voiced, unaspirated series [b, d, (¢fistoffersen, 2000: p. 74). These
two series contrast in most contexts, except ‘[w]aestop immediately follows /s/,
the contrast is neutralized in a voiceless, unasgirstop’ (Kristoffersen, 2000: p. 74).

Such consonant clusters must be tautosyllabich®statement to be valid.

(1) [p'ul] pol ‘off-licence’ [bul] bol ‘beehive’
[k"uz] klo 'claw’ [glu:] glo ’ember’
[k"nak™ knakk’broke’ [knag] knagg'peg’
[mark™ mark ‘field/land’ [marg] marg ‘marrow’

/st'emme/ ~ [stemme] ‘voice’

Postvocalic obstruent clusters must also agreeicing in Norwegian. The
Ivl-sound which is usually described as an apprarinalso follows this pattern, in
that it may never combine with voiceless obstrueintdeed it can only co-occur with

the voiced obstruent [d].

(2)  [p"ost] post(id.) *[posd]
[loft] loft (id.) *[lout]/*[lofd]

[k"u.laps] kollaps‘collapse’ *[ku.labs]

In one aspect that Kristoffersen describes in thENUphonology, Northern
Norwegian differs; this is when it comes to sontsain UEN, when anon-nasal
sonorant follows a voiceless stop or /f/, the albestt triggers progressive assimilation,

and the sonorant is fully or partially devoicedsasn below.

(3)  [Iplante/ [phn.t] 'plant’ /bla/ [bla:] 'leaf’
[fransk/ [fransk] 'French’ Ivrimle/ prim.le] 'swarm’
/knipe/ [kni.gx] 'pinch’ /gnike/ [gnik.k] 'rub’

In Northern Norwegian, however, no sonorants areoided when following
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voiceless stops or /f/, which gives a pattern fortNern Norwegian like the one seen

below in(4).

(4) /plante/ [ptin.tg] 'plant’ /bla/ [bla:] 'leaf’
[fransk/ [fransk] 'French’ Ivrimle/ prim.le] 'swarm’
/knipe/ [kni.g] 'pinch’ /gnike/ [gnik.k] 'rub’

Norwegian does not have a voicing series which restg in voicing with the
voiceless fricatives; that is, Norwegian has nacedifricatives. The /v/ sound is, as
already mentioned, usually accounted for as anocxppant, although it sometimes

behaves as a fricative.

2.1.2 Voicing patternsin relevant suffixes

For the purpose of this thesis we are looking dfixas that trigger laryngeal
assimilation. Norwegian has four such suffixes, fyest participle marker, the
adjectival agreement marker for neuter singulae ftominalizing suffix and the
possessive marker. The past participle markerrates between [d] and [t], and the
past tense marker which alternates between [de]tahdehaves exactly the same.
For convenience | will only refer to the past papie marker in this thesis. The
adjectival agreement marker for neuter singulaalisays realized as [t] and the
nominalizing suffix is always [sel]. Finally, theogsessive marker is [s]. In Northern
Norwegian, however, the latter is rarely, if euesed productively. The only pattern
of this ending that appears is lexicalized. Theirmavill be described here due to its
possible influence from southern dialects in whiadk used frequently.

The past participlemarker [d] or [t]

Weak verbs are in Norwegian divided into two mdasses. According to Faarlund,
Lie and Vannebo (1997) the largest class derivestpase by adding [et] or [a] to the
stem, where the Hammerfest dialect would produedahending. The ending that we
will look at in this thesis is the second and seratlass, which derives the past tense
by adding [t] or [d] as explained above. This suffiiggers progressive laryngeal
assimilation. After voiceless obstruents and samocansonants we get [t], and after

voiced obstruents and vowels we get [d], exampengn (5) below.
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(5) bruk-t, mas-t, tvil-t, tien-t
use-PAST, nag-PAST, doubt-PAST, earn-PAST
lag-d, kle-dd, krev-d,

make-PAST, dress-PAST, demand-PAST

The agreement marker [t]

This agreement marker [t] triggers regressive lgeah assimilation. That is, where
we have an adjectival stem ending in a voiced abstror the approximanb]j it
becomes voiceless before the agreement markerdjbcteval stems that end in

sonorants, no assimilation takes place, and theraats maintain their spontaneous

voicing.

(6) stiv~stif-t, trygg~tryk-t, gno~ grof-t
stiff ~ stif-NEUTER, safe ~ safe-NEUT, coars&NIT
pen-t, gal-t
pretty-NEUTER, wrong-NEUTER

The nominalizing suffix [sel]
This suffix triggers regressive laryngeal assinolat meaning it behaves just like the

agreement marker [t], as we can see from the fatigwvords

(7) fode ~ fat-sel, redd ~ ret-sel
give birth-INF ~ birth-SING-INDEF, afraid-INF ~ &é&-SING-INDEF

The possessive marker [9]

This suffix can be divided in two: ‘the clitic /;a#hich denotes possession, and which
attaches to the right edge of NPs [...and] the olitye case marker /-s/ in idiomatic
prepositional phrases headedtibyKristoffersen, 2000: p. 77).

The previous is considered unnatural, and replaégethe word ‘sin’ in most
cases in Northern Norwegian. This way, the eadiwmrwegian &t lags’ (a team’s)
would be et lag sitt in Northern Norwegian dialects. The /-s/ clitiagpnhowever be
used in articulate speech by politicians, teachersigher education etdhis clitic
does not trigger any assimilation, and hence fallsof the patterns we have seen so
far.

It is only the idiomatic use of this clitic thatrcdbe heard in the spoken
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language of Northern Norwegian. This case markggérs ‘devoicing and vowel
shortening in stems ending in a voiced obstruenecgded by a long

vowel'(Kristoffersen, 2000: p. 77). This gives outp such as the ones seel(@hn

(8) stem: [tug] 'team’

idiom: gjgre til [laks] 'to satisfy somebody’

According to Kristoffersen (2000), the underlyiragyingeal feature is [asp(irated)] in
Norwegian. He argues against [voice] being the yithg feature for several reasons,
first of all due to the fact that /s/ does not geg devoicing in sonorant and
approximant clusters. When assuming [asp] to bdatyngeal feature in Norwegian,
one may say that this lack of devoicing is duestaarrying an empty laryngeal node
[ ], meaning there is nothing to spread on to theogant. If one, however, assumes
[voice] to be the laryngeal feature, there is nahswsolution available, and
Kristoffersen argues that ‘[s]ince /s/ clearly isiceless in Norwegian, it would be
completely ad hoc to specify it with [voice] in erdto block devoicing of following
sonorants’ (Kristoffersen, 2000: p. 81). This igarticularly strong argument for
Northern Norwegian due to sonorants never devojcasgwe saw in section 2.1.1
above.

The final evidence that Kristoffersen provides ffasp] being the underlying
feature in stead of [voice] is found in the prdte@and past participle markers /-Te/
and /-T/. If we assume [voice] underlyingly, mommplicated solutions are required
to get the right result whether we assume [voicdje present in the suffix or not. If it
Is present, the problem occurs after voicelessrodsts where one would need to
delink to get a voiceless suffix. According to Kofersen, [voice] being unspecified
in the suffix ‘is not viable on the assumption teahorants are unspecified for [voice],
since the fact that the suffix appears as voicddr afowels and cannot then be
accounted for’ (Kristoffersen, 2000: p. 83). Alsb[voice] is underlying, [asp] is
required in addition to account for progressivealewmg as seen in the agreement and
possessive markers. If, however, we assume [adpg the underlying feature, we get
the right distribution using only this feature. $his carried out most easily by
assuming [asp] to be missing in the suffix. Althbugristoffersen argues for using

[asp] instead of [spread glottis] as the underlyigmure, | will continue using [spread



CHAPTER?2 BACKGROUND

glottis] for Norwegian as well, as the reasons gif@ differentiating between these
two (Kristoffersen, 2000: p. 81) will not affectetanalysis in any way relevant for the

purpose of this thesis.

2.1.3 OT-analysis

Based on the information about the suffixal laryadgassimilation and underlying
laryngeal feature specified as [spread glottisdrgsied by Iverson and Salmons (1995)
and Honeybone (2005) and the details about Norwedgigngeal distributions in the

relevant suffixes, | will in this section present@T analysis of these patterns below.

First of all, Norwegian has a voicing distinctidrat gives minimal pairs, as seen()
above. To keep this distinction there must be cairgs that make sure an input:ipu
remains [Bul] in the output, instead of [bli and the other way around. Such

constraints may be *Ofg and MAXja as seen if9) and(10) below.
(9) *Obsyay: Obstruents specified for [spread glottis] aretiesved

(10) MAXjar: A segment with [spread glottis] that appearshe input form must
also appear with [spread glottis] in the outputrfor

Introducing the markedness constraint *flpsnakes sure we allow for output forms

without the feature [spread glottis], as in:JpbuMAX a; is a faithfulness constraint

that does not allow for the laryngeal feature afsmmants in words such as\ to

be deleted. How this works exactly can be sedhinand(12) below.

(11)

/BJol MAX[iaq | *ObSjan
=ad¢)

p -

In this tableau we see that the candidate withangngeal feature wins because the
loser candidate violates the constraint *@bsis it has an output obstruent with a

laryngeal feature. MA).; does not make a difference at this point.
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(12)
Iplol MAXpa | *ObSjay

@p *

b *l

From this tableau we again see that the faithfuldciate wins because the loser
candidate has deleted the laryngeal feature froeninput and therefore violates
MAXa. The winner candidate violates the constraint }@hsas the loser candidate
did in (11), and we can therefore conclude that the rankinthese two constraints
must be MAXaq >>*ObSjay.

I will now turn to look at how the constraints leato be ranked considering

the different Norwegian suffixes we regard as rafg\for this purpose.

Past participle marker [t] or [d]

As mentioned above, the past participle markerongian can be realized as either
the voiceless [t] or the voiced [d] in Norwegiaepeénding on what type of segment it
follows. The underlying representation for thisfsuis presented as /T/ below, which
in this case signifies that the underlying représtgon is unspecified for laryngeal
feature.

Which participle marker is used to indicate pasise is dependent on the
preceding segment, as seen(5) above. We see that when the past tense magker i
part of an obstruent cluster, the segments in lillter agree in voicing specification.
This means that we need an Agree constraint igitaiamar, as seen (&3) below.

(13) Agree: Obstruent clusters agree in their lgeat specification.

In (14) below we see that the Agree constraint needsetranked above *Ofpg to

give the right result.

(14)
bru/k+T/| Agree | MAXjarq | *ObSjay
& a) kt *
b) kd| 1 | *
gt *() i *() *
d) gd B

10
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In the tableau i(14) we see that after voiceless obstruents weagaiiceless past
tense suffix. This is because candidate b) violAggee as the consonant cluster does
not agree in laryngeal specification. It is, howevelly faithful otherwise, as the /k/
in the input remains [K] in the output. Candidat@lso violates Agree, but in addition
it also violates MAXay, because the /k/ in the input has lost its larghgede in the
output. Candidate d) is finally eliminated duetsviolation of MAXj,;, on the same
grounds as candidate c). This leaves us with catelid) as the optimal candidate
because the cluster agrees in voicing, and thea&/kept its laryngeal feature. Here
we see that *Olyg; has to be ranked below Agree in addition to M&yX otherwise
the optimal candidate would lose to the subopticaididate in b), as a) gets two

violation marks for *Obg,;, while b) only gets one.

After sonorants the past tense suffix is producetha voiceless obstruent [t]. This is
the reverse of the universal pattern and constriit as described by Pater (1999).

The constraint that will be used to account fos fhattern is Sg,; which is outlined
below in(15).

(15) Sonorant-Obstrugnf (SQuag): Sonorant consonants must be followed by

obstruents that are specified for laryngeal feature

In (16) below we see how this constraint has to b&edmrelative to the *Olpgy
constraint to yield the right output form after scants in Norwegian.

(16)
tvi/l+T/ SO“ar] *Ob%ar]
< a) It *
b)ld|

Candidate b) is here eliminated by violating thastoaint SQ.,;. Because our optimal
output candidate in a) violates the constraint %@fsthe ranking of these two

constraints must be $£3 >> *ODbgjay.

After voiced obstruents we get the voiced pastaenarker [d]. When generating this
suffix in this position in Norwegian, there are canstraint violations by the optimal

candidate. This can be seer(17) below.

11
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(17)
la/G+T/ | Agree| *Obg
< a) gd
b) gt| *! *

In this tableau we see that the loser candidatedtates both the constraint Agree
because the consonant cluster [gt] does not agre®icing specification and the
constraint *Obg, because the suffix is specified for the laryngfsiture. The
optimal candidate a) does not violate either oféheonstraints, and is therefore the

correct winner.

After vowels the same situation occurs as afteceaiobstruents, and the suffix
without laryngeal specification is generated. Tdaa be seen i(18) below.

(18)
kle+/T/ | MAX [lar] *ObSﬂar]
a)t *1
+b) d

The only constraint that is violated here, is *@@hswhich is violated by candidate a)
due to the output [t] having laryngeal feature. sThleaves candidate b), with no

violation marks, as the optimal candidate.

Agreement marker -t
The adjectival agreement marker differs from thst panse suffixes in that it triggers
regressive assimilation, and in that it is fully specified rfdaryngeal feature
underlyingly. This way, the results when it comes words ending in voiced
obstruents and vowels differ from the results iasth contexts when preceding the
past tense marker. The constraints and the higraechains the same as for the past
tense suffixes, though.

In (19) below we can see that regressive laryngeahdaton takes place in
the coda obstruent cluster due to Agree, M&Xe> *ObSjay.

12
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(19)
stiiv+t/ | Agree | MAXiaq | *ObSjag
ayvtf *I *
@ b) ft *%
c) vd L

Candidate a) in this tableau violates the high eankgree, and is thus eliminated.
Candidate c) also dies due to its violation of MAXby the suffix that loses its
laryngeal specification in the output. This leagaadidate b) as the winner as it only
violates *Obga.; which is ranked below Agree and MAX.

After vowels this suffix also differs from the pasnse ending, as can be seen
in (20) below.

(20)
bla+/t/ MAXﬂar] *ObSﬂar]
& a)t *
b)yd|

The losing candidate b) in this case only violdtes constraint MAX. due to the
output losing its laryngeal feature. The winningdiaate violates both *Ohsg;, but

this constraint is ranked below MA.

Nominalizing suffix

The nominalizing suffix works much the same asapeement marker because it is
fully specified for laryngeal feature underlyinglyence the outputs follow the same
pattern, and voiced obstruents undergo laryngesimalation when preceding this
suffix. As the Norwegian grammar will be comparedite English grammar further
down, I will add a constraint that disallows thgreent [z] to appear. This constraint

can be seen i(21) below.

(21) *z: No segment [z] is allowed

The introduction of the *z constraint in the Nonasag grammar is simply to provide
an effective comparison to English when we get fausEven without this constraint,

the ranking of the remaining constraints would dtay same, and the same results

would be gained. However, it is ranked above theeotonstraints as the segment

13
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never appears in Norwegian. For English it willrbeked below the other constraints

as the segment appears frequently.

In (22) below we can see how the *z constraint isoohticed to the Norwegian
grammar, and how the nominalizing suffix is pafdibethe agreement marker as seen
in (19) above.

(22)
fa/d+slel| *z Agree | MAXjarn | *ObSjar
a) ds * | *
=) ts i
c)dz] * L

Candidate a) violates Agree because the consomarttse cluster show different
laryngeal specifications, and thus loses. Candidptgolates both *z and MAp,
and also loses against the winning candidate bichwbnly violates constraints that
are ranked below the crucial constraints for a) @ndhgain we see that although the
optimal candidate is unfaithful to the root, thetfthat the suffix remains the same
after all contexts combined with the need for agrest, which causes regressive

assimilation, this candidate wins.

Possessive mar ker

As explained under 2.1.2 above, the only way theniarfest dialect utilizes the

possessive marker is in lexicalized idiomatic egpi@ns. This marker is also fully
specified for laryngeal feature underlyingly, aheérefore works in the same way as
we have seen with the agreement marker and thenadiming suffix above. An

example is given i23) below.

(23)
lifv+s/ *Z Agree | MAXja | *ObSjan
a) vs oo *
& D) fs *x
cyvz| * p*

Candidate a) loses due to a violation on the Agaestraint. Candidate c) violates
both *z and MAX.a, and so loses against b) which violates lower edntonstraints.

For Norwegian the tableaux showed for the langualy®ve gives us a ranking of

14
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constraints as shown i24). As with the two previous suffixes, we seet ttiee

candidate that shows agreement in addition toftditbss to the suffix, wins.

(24) Norwegian: *z >> Sf >> Agree, MAXja >> *ObSjay

2.2 Thelaryngeal phonology of English
In this section we will have a look at the laryniggfaonology of English, particularly

the laryngeal feature distribution related to sg$.

2.2.1 General laryngeal feature patternsin simplex words

As Norwegian, English also contrasts two seriestops, the voiceless aspirated
series [P, ", K with a partially voiced unaspirated series [bgll, As we saw for
Norwegian, we also find that in English, when apsimmediately follows /s/, the

contrast is neutralized in a voiceless, unaspirstep.

(25) [d'sen]pan [baen]ban
[k"i:n] clean [gli:n] glean
[pik"] pick [ig] pig

/st'omak/ ~ [sk.mok] stomach

Postvocalic obstruent clusters must also agreeiting, as in Norwegian.

(26) [poust] post *[pausd]
[loft] loft *[1 ovt]/*[I ofd]

[ko.leeps]collapse *[ko.leebs]

An additional pattern which correlates with the Wegian system we have already
seen, is that sonorants ‘are often seen to dewsloen adjacent to underlyingly
‘voiceless’ obstruents’ (Honeybone, 2005: p. 32%). evidence has been found for
this happening to nasal sonorants, although thiy & due to a phonotactic

restriction saying no nasals can be in onsets @b#truents (*[knot]).
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(27) Iplant/ [pbnt] plant /bleek/ [blaekplack
[frendli/ [frend.l] friendly

/krimson/ [kum.ssn] crimson [greit/ [giert] great

Unlike Norwegian, English has a fricative seriedalihcontrasts in laryngeal feature
with the voiceless fricatives; that is, English hesced fricatives. This means that

English has one particular sound which is intengsfor our purpose, namely [z].

English also has other fricative pairs which Norwwegdoes not have(([3] and P,

d]), but the [z] segment is interesting due to thet that Norwegian has its voiceless
counterpart in its phonetic inventory. The Englisbative pair [f, v] is left out of the
equation completely, for the simple reason thatNbewvegian approximanv] often

behaves as a fricative, and therefore the equiv&aglish segment should cause no

problem for the Norwegian learner of English whiecoimes to voicing.

2.2.2Voicing patternsin relevant suffixes

English has two suffix forms that are interestiog the research done in this thesis.
That is, the past tense or adjectival suffix whalternates between [d] and [t] in
addition to the alternation between [s] and [z]ebhcan be seen in the plural of nouns,
3 person singular present tense, possessive formisnacontracted forms of.
These suffixes all trigger progressive laryngeairagation, and therefore behave
much like the Norwegian past participle marker. fehare also English suffixes that
trigger regressive laryngeal assimilation (such<dahk>), as in the three remaining

Norwegian suffixes, but | will not look into thesethis thesis.

The past tense and adjectival marker [d] or [t]

This suffix, like the Norwegian past participle rar, undergoes progressive
laryngeal assimilation. However, the contexts incktthe alternative outputs occur
are slightly different. [t] occurs after voiceleslsstruents only, while [d] occurs after

voiced obstruents, sonorant consonants and vowels.
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(28)  kick]t], rob[d]
play[d], free[d] in accordance with the patterrNiarwegian
scream[d], call[d] (unlike in Norwegian)

The[z] or [s] ending

This ending appears with many different meaningis the plural marker on regular
nouns, the 8 person singular present tense marker, possessisteemand the form of
the contracteds. Like the [d] or [t] suffix, it undergoes progréss laryngeal
assimilation, and the voiced/voiceless form occnrthe same environments, that is,
[s] occurs after voiceless obstruents only, whidg dccurs after voiced obstruents,

sonorant consonants and vowels.

(29) Pete’[s], walk[s], cat[s]
Jed’[z], scream|z]

shoe|z]

2.2.3 OT-analysis

OT-analyses of the laryngeal patterns in EnglisleHzeen made by several scholars
(e.g. Lombardi (1999), Borowsky (2000) and Grijzeah (2001)). The analysis
provided in this section is not intended as cstitiof these analyses, but is rather laid
out parallel to the Norwegian analysis given in.2 fbr easier comparison of the two
languages. In this section | will look at how th&-@nalysis for the English past tense

marker and the-endings will look.

Past tense marker [t] or [d]

The English past tense marker is similar to thewégian past tense in that it agrees
in laryngeal specification with the preceding obstit. This means that in English as
well as in Norwegian, Agree is ranked high in therdwrchy. The constraint MAXy

is also ranked high to disallow laryngeal nodekdaleleted between the input and the
output forms. Both of these constraints need toamked above *ORg;, which is

illustrated in tablea(B0) below.
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(30)
ho/p+T/| Agree | MAXjaq | *ObSjan
a)pd| *I *
“b) pt | =
c) bd L

Candidate a) loses because it violates the higheked constraint Agree. Candidate c)
also loses due to a violation on the constrainkednequally with Agree; May.

This leaves us with candidate b) as the optimatiickte.

[s] or [z] markers

The s-endings in English differ from the Norwegiarendings in that they vary
between voiced and voiceless depending on whicmeegthey follow. Other than
this they follow the same pattern as the past tengéng. The *z constraint is ranked
at the bottom of the hierarchy in English to alltis segment to surface. This can be

seen in(31) below.

(31)
do/G+S/| Agree | *Obgay *z
“a) gz *
b)gs| *! *
c) ks *()*
d) kz * * *

Candidate b) and d) both lose due to a violatiothefhighest ranked constraint Agree.
On the next lower level of constraints in the tableandidate c) is eliminated due to
violations against *Olygy. This leaves candidate a) as the optimal candidetet

only violates the lowest ranked constraint *z.

After sonorants the voiced version of the endirgsears in English. This means that
the constraint we used to get the right outputraftaorants in Norwegian has to be
ranked low in the English grammar. *Qhgmust be ranked above f@to disallow

unvoiced segments in this context. This is illusigan (32) below.
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(32)

pe/n+S/| *Obsjan | SQan | *z

“a) nz W
b) ns *|

In this tableau we see that candidate b) violatescbnstraint *Ohg; because the
obstruent [s] has a laryngeal feature. This leaagslidate a) as the optimal candidate

and winner here.

After vowels the endings are voiced. This is simitathe past tense pattern seen in
for Norwegian, as the voiced segment surfacesigdbntext, but different from all
Norwegians-endings because the segment [z] is not alloweldrwegian. This is

illustrated in tablea(33) below.

(33)
free+/S/| *Obsjan *z
Fa) Z *
b) s *1

Candidate b) loses due to a violation of the camstrODbsiay, Which is ranked above
the constraint *z which is the only constraint thimning candidate a) violates. For
English, these tableaux give evidence for a rankihgonstraints as shown {34)

below.

(34) English: Agree, Max;; >> *ObSja>>, SQuar, *z

2.3 Algorithmsfor language acquisition

In this section | will give a brief outline of th&o main learning algorithms that will
be discussed in this thesis, error driven condtd@motion as presented by Tesar and
Smolensky (1998) and the gradual learning algoridisnpresented by Boersma (2000).
The algorithms give different predictions about hmarners will acquire a second

language, as we will see in section 2.4 below.
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2.3.1 Error-Driven Constraint Demotion
Constraint demotion is an error-driven principléaduced by Tesar and Smolensky
(1998) to explain how learners get to the targathgnar when learning a language.
The learner first has to realize what the optimabat in the target language should
be. The algorithm compares the winning candidaten® loser candidate at a time in
so-called mark-data pairs. Then all the constrdasuring the loser (marked by L)
are demoted below at least one of the highest cho&estraints favouring the winner
(marked by W). By comparing candidates like this slibset problem and the absence
of negative evidence can be avoided as the posiite does not give the learner the
information about the correct ranking by itselft Ha]Jach piece of positive evidence,
a grammatical structural description, brings withai body of implicit negative
evidencen the form of the competing descriptions’ (Teaad Smolensky, 1998: p.
238). This way the negative evidence is observeéd by side with the positive
evidence, and can help the learner avoid unwaritedtsres. This also implies that
only constraints that get loser-marks go throughateon.

This algorithm does not assume any patrticularainitierarchy, as it performs
well with either initial ranking. However, over thast years more people (e.g.
(Davidson et al., 2004; Gnanadesikan, 1996; 2084¢ largued for the universality of
markedness above faithfulness (M>>F) initially whehldren learn their native
language. From this it follows that the initial tetas not empty, but has a range of
constraints that have been demoted to a stratumevihey do not affect the grammar
when the children reach the target grammar. Ttie ahplies that the learner of a
second language starts off with the native languagyestraint ranking and that this
grammar contains universal constraints that haeetitential of becoming visible in

a new grammar.

2.3.2 The Gradual Learning Algorithm

According to Boersma (2000), when a child learadiist language, it starts off with
an empty grammar. The grammar evolves through stepsich different aspects of
the grammar are added. As we are dealing with sktaonlguage acquisition in this
thesis, this is not applicable, and we are assurthiegL1l ranking to be the initial
ranking in the L2 system development. However, ihiéal state does make a

difference, as the Gradual Learning Algorithm (GL&ly allows for constraints that
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are already present in the native language whenireg a second language. This
leaves the learner with a more limited set of a@msts to rearrange in the inter
language than the constraint demotion principle.

Another important aspect of the GLA is that the stoaints in a constraint
hierarchy cannot be ranked on ties because eadtramm occupies a certain part of
the constraint scale, and that in this way, comgganay overlap and cause variation
due to constraint fluctuation. This way, if there &wo constraints A and B, and there
Is variation between the output, let's say 70%awolur of A>>B, and 30% in favour
of B>>A, according to the GLA constraint A and B dot occupy the same space in
the hierarchy, but rather that A is generally rahledove B, but that they have a
certain amount of space where they overlap anduh@ut may appear as a result of B
fluctuating above A.

When constraints move about in the hierarchy basethe rules dictated by
the GLA, the constraint with violations in favouir the loser candidate moves down
while the constraint with violations in favour dig winning candidate moves up.
These moves happen in small steps, and the prioxzdberefore predicted to take
longer than the Constraint Demotion seen underl2aBove. As with constraint
demotion, only constraints that get violation madk® triggered to go through
constraint reranking. However, Tesar and Smolengl§98) have proven that
constraint promotion causes problems for the learnghey refer to the problem as
the ‘disjunction problem’ (Tesar and Smolensky, 899. 244) due to the fact that if
there is more than one constraint that violate lts=r, and therefore would be
predicted to move up the hierarchy, the constraangsin a disjunction (Constraint A
or Constraint B may move), and the learner has no efaknowing which one to
promote. Constraint demotion deals with this problaore elegantly simply because
all constraints that violate the winner must be dethdielow the highest ranked

constraint violating the loser.

2.4 Predictions
According to Honeybone’s classification of languagéloneybone, 2005) as seen
under 2, and from what we have observed in se@itrfor Norwegian and 2.2 for
English, both languages belong to the same langlypgetype A.

If we compare the two languages as they are pregentthe two previous

sections, we see that they are similar in that theeye the same specification for the
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laryngeal node, [spread glottis]. We also see kgewah assimilation in all relevant
suffix cases, which means Agree is high in bothmgnars. Although regressive
assimilation does not occur in the regular Engdisffixes that we have looked at in
the English section, this does indeed appear irdlevant Norwegian suffixes (the
agreement —t, nominalizing marker and the possesss). Regressive laryngeal
assimilation only appears to happen in the —ths(five-fifth) and in irregular forms
such as -t dleave~cleajt and the —z suffix (thief~thieve[z]). In additionoth
Norwegian and English are underlyingly unspecifiedthe laryngeal feature for the
past tense morpheme. However, while English remamspecified for thes-markers
as well, Norwegian remains fully specified underly for the relevans-endings.
From an OT perspective, there is also the issukfi@irent constraint rankings. These
issues leave us with different predictions for whaty happen when Norwegian
speakers learn English as a foreign language. inl@est prediction is given below.
We will see what would happen if the learners assam underlyingly unspecified
suffix, as for both past tense suffixes, and a Ng#an constraint ranking.

Now that we have seen how the different suffixesave in Norwegian and
English we may make predictions about what the Mgian learners of the English
suffixes may produce. With respect to this, we naggarate the predictions in two

and differentiate between the past tense suffirdslaes-endings.

2.4.1 Predictionsfor the past tense suffix

The past tense endings in Norwegian and Englisheslezed the same in all context
but one: after sonorants. Therefore we assumetiraiorwegian learners will have
problems with this context initially, as the Norvieag pattern will be transferred to the
inter language. This pattern is a result of rankdt@,; above *Obg,;. The learners
should not have problems with producing the corpastt tense output after the other

contexts, as these are the same as in Norwegian.

The correct output is predicted to appear afteceless obstruents, as Norwegian and
English distribute voicing after this context siamly. Agree and MAX.; ranked
above *Obg, makes sure the ending with laryngeal feature, Wwhagrees in
laryngeal specification with the stem can appeae.hEhis is illustrated i635) below.
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(35)
ho/p+T/| Agree | MAXa | *Obsyan
=a) pt | *
b)pd] * *
c) bd I
dbtf *() : *() *

In this tableau we see that we get the right optiowaput because the constraint
*Obsjay is ranked below both Agree and MAx, as is the case for both Norwegian
and English. b) and d) lose because they violareégand d) loses because it violates
MAX par-

After vowels we predict the correct output segmiehitto appear, as the optimal
candidate in this context does not violate any trairgs that are used in this analysis.
This is illustrated in(36) below.

(36)
free+/T/| MAX piar | *ODbSjar
a)t *
< p)d

The violated constraint *Ohsg; is the only constraint that would get a violatmmark
after vowels in both languages, yielding the rigdgult no matter what the ranking is.

The only context we expect the Norwegian learnersricounter problems with the
past tense form is after sonorants, as this istiye context where the Norwegian and
English distribution of the past tense suffixes rdi overlap. For this context the
ranking of two relevant constraints are oppositeNbrwegian S is ranked above
*Obsyay to allow unvoiced segments to appear after sotsravhile it in English is
ranked below *Ohg, to avoid such a marked pattern. How this may afflee inter

language of Norwegian learners is illustrate@3r) below.

(37)

moa/n+T SQIar] *Ob%ar]
é a)nt *
®b) nd|  *
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The optimal candidate for the target language byiadated by the high ranked
constraint Sy, and therefore loses to the suboptimal candidata),i which only

violates the lower ranked *Ofag.

2.4.2 Predictionsfor the s-endings

The s-endings are different from the past tense endbegsuse these endings vary
between the segment [s] and its voiced countefg@rivhich is not present in the
Norwegian segment inventory. As Norwegian doeshaoe this voiced segment, but

its counterpart [s], | will assume that the leasneill find it more difficult to acquire
this voicing pair than voicing pairs such d$ gnd ] or [0] and ] where both

segments of each pair are novel to the new gramnhar fact that it is more difficult
to learn a target language structure that is sinldahe native language than one that
Is significantly different is discussed by Eckmadrak (2003) who claims that it easy
for a learner to ‘substitute the native languagensiofor the target language sound,
and no further learning takes place’ (Eckman et28l03: p. 173). The situation with
Norwegian that possesses [s] but lacks [z] is hetrhost difficult situation to learn
(that would include Norwegian having both segmebits, their distribution being
different), but it is apparent that this distrilmutialso causes great problems for the
learners.

Because the *z constraint is ranked high in thewsdgian grammar, it is
predicted that the Norwegian learners will havebpms producing the correct
version of thes-endings in all contexts where the voiced segmemilavoccur. This

constraint needs to be moved below *hdor [z] to appear in the inter language.

With *z ranked high in the hierarchy, and Agreekesh above *Ohg,, we expect
regressive assimilation to take place and leavenut with a voiced stem as fully
devoiced in the output. This means the optimal whatd according to the Norwegian
ranking will have undergone the typically Germauwissimilation, that is, it has
assimilated towards voicelessness. This leavestgletely unfaithful candidate as
the optimal output. This is illustrated (&8) below.
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(38)
do/G+S] *z Agree | *Obsan
a) gs * *
®b) gz| *!
éc)ks *
d) kz| * * *

Candidate a) correctly loses due to the Agree cainst and candidate d) also

correctly loses due to the *z constraint. This &sagandidates b) and c). Due to the
high ranked *z constraint the optimal candidatéobgs, and we get the wrong output
in the realization of c), which violates the lowtk&d constraint *Olpg;. From this

we see that *z need to be below *@fgo give the right result.

Also after vowels the wrong output will appear dadghe *z constraint being ranked
above *Obg.,. This can be seen fro(89) below.

(39)

free+/S/| *z *ObSjjan
éa)s *
®b)z| *

In this tableau candidate b) violates the highesked *z constraint and (wrongly)

loses to candidate a) which only violates the lora@ked *Obg,; constraint.

As we saw for the past tense forms, the ending afb@orants is predicted to be
realized wrongly. This is also true for teeendings. Even without the *z constraint
being ranked above *Ofag, the Norwegian learners will have problems witfs th
context due to Sga; being ranked above *Ofpg as well. This makes producing the
segment [z] after sonorants even more unlikely thee Norwegian learners than

producing this segment after vowels. This is ilattd in the tableau shown {#A0)

below.

(40)

moa/n+S *Z SQIar] *O bs[Iar]
é a) ns *
®b) nz| * *

In this tableau candidate b) wrongly loses bec#ugelates both the high ranked *z
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constraint and the S constraint. The optimal candidate in this case,oa)y

violates the low ranked *Ofg.

2.4.3 Predictionsrelated to thetwo learning algorithms
From what we have seen above, we may predict thatcbnstraint demotion
algorithm provides the learner with ‘quick-fixesis the demotions happen in large
steps as soon as the learner realizes that thentwutput is wrong. According to this
algorithm, learning the correct laryngeal spectimain contexts after sonorants may
also be more of a challenge than other after otbetexts, as learning this pattern
requires two constraints to demote (*z andia}) instead of just one (*z), which is
the case for the other contexts where this is agievWhat might save this algorithm,
however, is the opening in the theory for univecsaistraints to appear.

The gradual learning algorithm predicts slow l@agnas the constraints move
up and down the hierarchy in small steps. Howethes, algorithm does not allow for
universal constraints to appear in the L2 gramragsrthey are not already present in

the native grammar of the learner.
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CHAPTER 3

METHODOLOGY

To get a precise account of when and how Norwegiadents of English learn the
difference of laryngeal feature distribution in theffixes we are looking into in this
thesis, the most appropriate data collecting methiodld be by following a specific
group of students in a longitudinal study. Howewkre to the limited time that was
available for research in preparing this thesis,oss-sectional investigation had to be
conducted. As Lalleman (1996) mentions, the ‘magpartant drawback of cross-
sectional studies [...] is that we do not know fortam whether different levels of
proficiency really represent different phases & #tquisition process’, while the
disadvantage of longitudinal studies ‘is that gafizations are often impossible: The
developmental features that are found may be speff the (small group) of
individual speakers’(Lalleman, 1996: p. 9).

In this chapter we will see how this study wagiedrout. We will see what
ethical issues | came across, what age-groupsdteewhs gathered from and what
had to be changed for the main study after thet gilady had been carried out and
analyzed.

3.1 Subjects

For the main study a total of 27 students werervigeved, of which 9 pupils were
from a 9" grade, 10 from the first year English class atevégdende Skole (upper
secondary school), and 8 from the third year Ehgliass of Videregaende Skole. In
this thesis | will refer to these three classedJs GK and VKII respectively. The
students from the same classes have been giversaim® amount of English
instruction (counted in years). The level of prifiecy varied within the classes, but
this has not been taken into account when pickindests, which was done randomly.
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Only three of the total subject mass had spent tim&n English speaking country,
and neither of these three had spent more thanweeks of holidays there. The
students all had Norwegian as their first language, none were bilinguals. All but
one also came from the same dialectal area; Harasteifhe last one came from a
small town not far from Hammerfest, and it is nigely that the subject’s dialectal
differences should make the English grammar legramy different from the subjects
with Hammerfest dialect. All in all, the three gpsuwere relatively homogenous in
terms of their Native language/dialect background &nglish language learning

experience.

3.2 Tasks
The subjects were set to make sentences from ®faft pictures. There were three
sets of pictures; in the first set (picture 1-3 #ubjects had to create sentences in the
simple present and inflect verbs in tH&Berson singular. The second set (picture 10-
18) contained of much the same pictures, but thgestihad to inflect the verbs in the
past tense. The third set (picture 19-27) consisted picture accompanied by a
question. The subject was to answer the questioa.pbssessive was tested for in the
last set of pictures, while the plural form wasiested from all sets.

Instructions were given to make sure the subjentserstood their tasks and
did not produce progressive forms. The instructivese given in Norwegian not to
give the subjects any misleading input. In the sagleere English examples had to be
given, verbs ending in voiceless obstruents weesl us demonstrate the tasks. The

subjects were then recorded onto a minidisk playmal, the recordings later analyzed.

3.3 Items

The target items were a set of 35 English wordh Wié suffixes previously discussed
in chapter 2 on background. The items were wordes&hending varied between
voiced and voiceless obstruents, liquids and remsarants and vowels. An outline of

the target items are given (#1) below.
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(41)
Sonorants
/Obs[-voi]_ | /Obs[+voi]_| LIQ NAS Vowels
Past tense 10(V) 13(-voi) 16(-voi) |12 18
11 14(+voi) 17(+voi)
15(L)
3rd person 1(V) 3(-voi) 6(-voi) 2 9
singular 4(+voi) 7(+voi)
present 5(L) 8(L)
Plural 9 11 1 21 19
18 27 10
Possessive 25 19 20 21(-voi) 23(+voi)
22(N) 24(N)
27(+voi) | 26(-voi)

Numbers refer to the picture used to obtain th@steand the contents of the brackets
refer to what type of segment immediately follows tested item. V=vowel, L=liquid,
N=nasal.

The actual items are given (#2) below.

(42)
Sonorants
/Obs[-voi]_ | /Obs[+voi]_ | LIQ NAS Vowels_
Past tense | pick (apple)rob (Peg) call (Peg) | scream play
walk rob (Ben) call (Ben)
rob (Lisa)
3rd person | pick (apple) | rob (Peg) call (Peg) | scream play
singular rob (Ben) call (Ben)
present rob (Lisa) call (Lisa)
Plural cat dog apple pen eye
cat dog apple
Possessive| Matt Peg Bill Ben (pen)| Lisa (bike)
Ben (nose) | Lisa (nose)
Ben (dog) | Lisa (pen)

As we can see from these figures, the items endingiceless obstruents have not
been specifically tested with consideration to eatd immediately following them.
This is because the suffixes’ voicing patternshiese items in English are parallel to
the patterns of Norwegian, and we therefore doempect Norwegian learners to err
when distributing voicing after them. The pluraffsuhas not been tested for these
contexts either, as it was difficult to control $keesnvironments, and as testing the two

others/z suffixes should be sufficient to make claims abwbether the immediately
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following segment makes a difference to the sudfixbicing. As we can see, the

remaining suffix contexts have been checked.

3.4 Analysis

After the recordings were done, they were transteto a computer, and the sounds
were analyzed using Praat (Boersma and Weenink6)2Mraat is a computer
program for speech analyses. It breaks down speézipitch, formant, spectrogram
and cochleograms, and thus enables the user tgzarddta fairly objectively. This is
particularly useful in our case, as the researgheot a native English speaker, and
may therefore have difficulties distinguishing kelat sounds from each other, such

as the voicing distinction between the Englishejsdl [z].

3.5 Ethical issues

To maintain the subjects’ anonymity and protecirthights in their participation in
the project, informed consent forms were obtaimedhfall subjects. In the U9 and
GK classes, the subjects were under the majorigy agd therefore the forms had to
be signed by their parents as well. For the VKbjeats, this was not an issue. The
informed consent form was adapted from Mackey & S562005: p. 33), and
translated into Norwegian for the comprehensionvearence of the subjects
involved.

During the tests, each subject was given a codth&researcher to be able to
identify the subject. Subjects K-S are U9 subjestd, are from the GK group and T-
/A are VKII subjects. These codes also help maintersubjects’ anonymity, as this
prevents their names from being used in the report.

3.6 Thepilot
Prior to the main study, a pilot test was conducea lower secondary school in
Tromsg. A total of nine pupils, 3 from each of diasses 8, 9 and 10, were tested for
this purpose. These were also native speakers okédan, who had never spent
more than a couple of weeks of holiday in an Ehgéigeaking country.

For this study the target items were a set of 38liElm words that took the
suffixes that were tested for in the main studyaduition to the contracted. The
items were controlled for pre-suffixal segmentst bat for segments immediately

following them. The items for the pilot study caa$een ir{43) below.
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(43)
Sonorants
/Obs[-voi]_ | /Obs[+voi]_| LIQ NAS Vowels
Past tense pick rob call scream play
walk
3rd person pick rob call scream play
singular walk
present
Plural cat dog apple pen shoe
Possessive Matt Peg Bill Ben Lisa
Contracted is| cat flag apple pen Lisa
bike dog

The results of the pilot can be seer{44)(48) below.

(44) Pilot results - Past tense

PIC | output 10th grade 9th grade 8th grade

segm 1|2 3| 4| 5] 6| 7/ 8 9
7 |8/8 Obs[-voi] |t [t |t |t |t |t t | t
8 |7/8 Obs[-voi] t |t [t |t t |t
9 |8/8 NAS t |d |t d |d t |t
10 | 7/8 Obs[voi] | d | d |t d q° t |t
11 | 8/8 Vowel d |d d| d| d|d d |d
12 | 8/8 LIQ t (9 |t d (d | d |d

43/45

White areas: correct suffix output form
Shaded areas: incorrect suffix output form

Crossed out areas: discarded results

As we can see frord4), the success rate for Norwegian learners gfli§imwhen it
comes to the right voicing of past tense suffixeshigh. The only problem that
occurred with this test was when subject 7 produttedd vowel+d suffix in most
contexts, perhaps as a result of the stressfusitesttion.
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(45)Pilot results - 8 person singular present

output 10th grade 9th grade 8th grade
PIC segm 1|2 3|1 4| 5| 6] 7| 8 9
1 18/9 Obs[-voi] | s | s S S| s| s S| S
2 |9/9 Obs[-voi] | s | s S S| s| s| s 9§ s
3 18/9 NAS S S |sS |[s |s |s |s |s
4 |8/9 Obs|voi] |s |s S |s |s S |s
5 19/9 Vowel S |s S |S |s |s |s |s |s
6 |8/9 LIQ s |s S |s |s |s |s |s
49/54

In (45) we see that the subjects have a high scoseftik realizations in the case of

3" person singular present, although the output fseif is not necessarily correct.

(46) Pilot results - plural

output 10th grade 9th grade 8th grade
PIC segm 112 | 3] 4| 5| 6| 7| 8 9
1 18/9 LIQ S |s s |s |s |[s |s |s
2 18/9 Obs|voi] s |ks |s |s |s |s |[s |s
5 18/9 Obs[-voi]| s | s S| s| s| s| s g
7 |8/9 LIQ s |s S |[s |s |s S |sS
8 |6/9 Obs|voi] S |s |s |s |s S
11 | 8/9 Obs[-voi]| s | s S| s| s| S| S $
13 | 9/9 Vowel S |[S |s |s |s |s |[s [s |s
15 | 8/9 NAS S |s |s |s |s |s |[s |s
63/72

As with (45) we see that the subjects realize the suffixast instances, although the

correct voicing does not always occur.

(47) Pilot results - possessive

output 10th grade 9th grade 8th grade
PIC segm 112 | 3| 4| 5| 6| 7| 8 9
13 | 8/9 Obs[voi] |[s [s |s |s |s |s s |s
14 | 9/9 LIQ S |s |s |s [s |s |s |s |s
15 | 9/9 NAS S (S |s |s |s |s |s |s |s
18 | 8/9 Obs[-voi]| s | s s| s| s| s g s
19 | 9/9 Vowel S (s |s |s |s |s |s |s |s
21 | 9/9 NAS S (S |s |s |s |s |s |s |s

52/54

This suffix is the one that the students scored s when it came to the rate of
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suffixes realized. As witli45) and(46) we see that the success rate of the voicing is

not necessarily equally high.

(48) Pilot results - contractaesl

output 10th grade 9th grade 8th grade
PIC segm 112 | 3] 4| 5| 6] 7| 8 9
14 | 1/9 Obsl-voli] S
16 | 0/9 ObsJvoli]
17 |0/9 LIQ
18 | 1/9 ObsJ[-voi] S
19 | 2/9 NAS S S
20 | 2/9 Vowel S S
21 | 2/9 ObsJvoli] S S
8/63

As we can see fror(¥8), the rate of contracted auxiliaries that weraized for this
set of tests is not particularly impressive. Thadsehts were all more promet to
contract these, even though they were instructelb teo, and so only three of the nine
subjects contracted to some extent.

After analyzing the results of the pilot, it becapiear that certain changes had
to be made. Some of the pictures had to be chatageahtrol the outputs better. For
instance, a picture from set 3, where the questias ‘Which colour are Peg’s shoes’
obtained answers that were difficult to interpheta sentence such as ‘Peg’s shoes are
black’ the possessive suffix tended to assimilaith whe following segment when it
came to place of articulation. To prevent this, fiblowing word was controlled to
start with a vowel. This was done to maximize tiieecence between the manners of
articulation of the two adjacent segments. In adljtto further check what kinds of
impact the following segment might have on the wmcof the suffix, the four
different types of contexts (voiceless obstruenticed obstruents, sonorants and
vowels) were controlled for in every environmenkisTwas done for all suffix types
except the plural suffix, which was found too ditfit to control for these contexts,
and hence we have to rely on th& Berson singular present tense and possessive
suffixes for the [s/z] voicing pattern. The conteare not controlled for after suffixes
tagged to unvoiced obstruents, because the rdsnitsthese items in the pilot were
so good that it was felt to be unnecessary.

When it comes to the problem seen(#8), where the output rate of the
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contracted third person auxiliary is only 8/63stpart of the test was excluded from
the main test. This is defended by the fact thahase three othes-endings to test,
which should give us sufficient grounds to make dmttons about how the

Norwegian learners deal with this kind of pattern.
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CHAPTER 4

RESULTS

In this chapter the results from the main study ¥ presented. First we will see
what impact the preceding segments have on thedeg} feature of the suffixes.
Then the results from the segments immediatelp¥otig the suffix will be presented.
This will all be linked to the learning curves dfet different endings and how the
different age-groups cope with the different paiterdepending on whether they are

similar or different in Norwegian and English.

4.1 Impact of the preceding segmentsfor the suffix voicing

The main part of the tests conducted was to chegk the segments preceding the
suffixes impact the laryngeal specification of gnesdings. For the past tense suffix |
presumed that initially there would be problemshwihe endings after sonorants,
since this is where the patterns are different anviégian and English, but that this
would improve in the older age groups. For skmuffixes | predicted that the learners
would have problems with the voiced suffix in adintexts because Norwegian does
not have any voiced fricatives, and because there wimilar patterns in Norwegian
where the unvoiced fricative appeared in all corsteAnd, as we saw in chapter 2,
(40), the right result after sonorants would bdialift even where the *z constraint
was not ranked high, due to *Qhsbeing ranked below S, and thus there would
be less realizations of [z] after sonorants thaerafowels and voiced stops.

4.1.1 Past tense
As we saw in chapter 2, the past tense suffixddarwegian and English overlap in
all contexts but one; after sonorants. From thiwas predicted that if the learners

simply transfer the Norwegian pattern to Englisheyt would produce the right
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outputs after unvoiced and voiced obstruents ameeis) but err after liquid and nasal
sonorants. This should, after all, be quite likedging that the suffixes carry the same
meaning and look almost identical. In this seciianwill see how the subjects dealt
with the past tense suffix in contexts that oveilafEnglish and Norwegian, and in
the context after sonorants, which is the only erhtor the past tense suffix that does
not overlap between the two languages. The ovpatiern for how the subjects dealt
with the suffix after obstruents and vowels, whigre languages overlap, can be seen
in (49) below. The pattern that appeared after som®rean be seen i(b0) further
down.

In the graphs in this chapter, the ‘discarded’ itssare results produced by the
U9 learners as [ed]. These have been included bedha shape of the learning curve
depends on whether these results are discardedtofims will be discussed further
down. The ‘error’ results are the results produbgdhe subjects that do not match
with the grammar of the target language, and tlogréct’ results are the results

produced by the subjects that match the Englisingrar.

(49) Past tense suffix in context where Norwegiath Bnglish overlap

100 %

80 % -

70 %
@ 60 % - O Discarded
E— 50 % - B Error
3 40 % - O Correct

30 %

20 % -

10%

0 % ‘ ‘ ‘
U9 (all) U9 GK VKII

Years

From the graph ii49) we see that if we do not take into considerathe discarded
endings from the U9 group, the acquisition of thastgense suffix in contexts where
the English and Norwegian patterns overlap is at tashaped, as there is regression
in proficiency between the U9 and the GK groups.hbbwever, we do take into
consideration the [ed] endings that were producethb U9 group, the shape of the
learning curve is more straight, and there is rgregsion between the U9 and GK
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groups. From the graphs {49) we also see that the subjects from the VKdugr
produced all the suffixes in these contexts collyetftwe compare the results where
the patterns in the two languages overlap withréselts after sonorants, where the
two languages differ, we see that the error rataush larger after sonorants, as seen
in (50).

The sonorants are the only segments after whiclpdlsetense suffix patterns do not
overlap in Norwegian and English. Therefore it iedicted that this is the context
where Norwegian learners will have the most diffies. Three items of this kind
were given to each subject. The first ended insalnan] from the verb ‘scream’. The
second and third were both instances of the liffliidom the verb ‘call’. The results

of the sonorant tests can be found5) below.

(50) The past tense preceded by sonorants

100% [
90 %
80 %
70 % +—— [
n 60%
5
2 50%
>
© 40% | O Discarded
30 % B Error
20 % - O Correct
10 % —
0% ‘ ‘ ‘
U9 (all) U9 Gk VKII
Years

In this graph we see that after discarding the padputs from the U9 group, 92.9%
of their outputs are correct. The correct resutincd be said to have been influenced
by the following segment in this case, as the @briautput score for both the
segments followed by a voiceless and a voiced odstrare 100%.

As we can observe above, we find that there has lzeeegression in
proficiency between the U9 and GK group. In thisecéhe GK group again has a
correct output rate of only 71.4%. The result @$ @jroup is, however, less surprising

than the U9 group, as the subjects from the GK mrebmow good control over
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producing the suffix form, although it comes outhwthe Norwegian pattern. The U9
group seems more confused about how the suffixoimdd, and it is therefore
surprising that so many of the outputs are correct.

In the VKII group there is only one subject thansstently transfers the
Norwegian pattern of [t] after sonorants to Engli€ther than this there is one
instance of a wrong output made by a differentettbjThis makes the correct output

rate 83.3%, an increase from the GK group.

For unvoiced obstruents preceding the past terffig,9he subjects were tested with
two items, both [k]. After this segment the predittending is an unvoiced [t]
following both the Norwegian and English grammar tlaey overlap in this context.
The first item is from the verb ‘pick’ and the saddrom the verb ‘walk’. The results

can be seen i(61) below.

(51) The past tense ending preceded by unvoiceduaings

100 %
90 % —
80 % -

70 % —
n 60% J ODiscarded
g_ 50 % - B Error
3 0% O Correct

30 % A

20 % —

10 % -

0% ‘ ‘ ‘
U9 (all) U9 Gk VKII

Years

The errors in this graph refer to the instanceseafization where the students
produced the suffix with the wrong voicing speation, in this context as [d]. The
correct outputs are [t]'s as is expected from hdb&éhNorwegian and English grammar.
From this graph we see, as we have seen beforethtvdearners from U9 have
problems with the past tense form. Four of the oisthad to be discarded because the
suffixes cannot be used as results for the testareeloing, as they were realized as

[ed]. This is more than likely direct influence finothe written language. Two other
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items are not realized. This leaves 75% correcpudst after discarding the [ed]
outputs.

In this context where the suffix voicing patternedaps in Norwegian and
English, the GK group does not appear to have aoglgms. They produce 100%
correct outputs in this context. This also appfasthe VKII group, as we can see

from (51).

After voiced obstruents the Norwegian and Engliaktgense suffix patterns overlap,
as they both take the voiced suffix [d]. Due tsthwe would expect to find a pattern
which is similar to what we found i(b1). Voiced obstruents before the suffix are
tested in three items in the past tense form. Thes®s end in [b] from the verb ‘rob’.

The results from these tests can be se¢tnbelow.

(52) The past tense ending preceded by voicedushds

100 %

90 % .

80 % -

70 %
w60 % 1 O Discarded
g- 50 % - W Error
3 40 % - OCorrect

30 %

20 % A

10 %

0% ‘ ‘ ‘
U9 (all) u9 Gk VKII

Years

With the U9 group we again find that all the outpat three of the subjects have to be
discarded due to invalid suffix outputs. This giwes83.3% correct outputs for this
group after discarding the [ed] results. The grgupduces two incorrect outputs,
which is surprising due to the fact that the pattshould be predictable for
Norwegian learners, and because these outputs rajppeantexts where there are no
segments in the immediate surrounding that woudgdér devoicing.

As suggested previously in this chapter, we carasegression in proficiency

when it comes to the GK group’s use of the pasteesuffix. In this graph we see that
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the correct output is only 57.1%. Again it is sisjg to see that the wrong output in
a context where the pattern overlaps with Norweghauld be so high. It is also
difficult to suggest that the following segment Isasnething to say for the result, as
the correct scores for b_p, b_b and b_L respegtiast 50%, 50% and 70%. Hence,
the voiced and voiceless obstruents following thi#>sdo not make any difference,
and it would therefore be peculiar to suggest thatliquid would have something to
do with the picture.

Also in this case we see that the jump in proficiebetween the GK and
VKII group when it comes to the past tense suffigieat. In this graph we find 100%
correct outputs. Indeed, where we would expect#ses in51) and(52) to be quite
similar, the tests show evidence for voicing afterced obstruents to be a pattern
which is more difficult to learn than devoicingefunvoiced obstruents.

The last context in which the Norwegian and Englisiiting pattern for past tense
suffixes overlap is after vowels. Here both langsagealize the suffix as a voiced [d].
Vowels before the past tense suffixes are testethfone item for each subject. This

is realized as a diphthongifen the verb ‘play’. The results from this testnche

found in(53) below.

(53) The past tense ending preceded by a vowel

100 %

90 % -

80 %

70 %
2 60 % - O Discarded
5- 50 % W Error
3 40% - O Correct

30 %

20 %

10 % -

0% ‘ ‘ ‘
U9 (all) U9 Gk VKII
Years

From this graph we see that of the suffixes thatewealized properly by the U9
group, 100% were correct. Two of the outputs hadealiscarded, however, making

up 30% of the total outputs for this group.
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We also see that the GK group have 90% correctutaitg his is almost as
good as seen for the unvoiced obstruent precetimgame suffix. The VKII group

again shows 100% correct outputs in the past temse

To conclude, we see that the learning curve forphast tense suffix is u-shaped,
particularly when it comes to the forms that appaféer sonorant$50) and voiced
obstruentg52). Unvoiced obstruents and vowels precedingpiémd tense suffix are
generally the contexts where the students do npeapto have many problems
generating the correct output voicing for the suffi

The differences are most prominent in the U9 andi\gkoups. In(54) below
we see the overall shape for the learning of passed voicing in English by

Norwegian learners.

(54) Learning curves for the past tense suffix

110 %
100 % -
90 % - W
5 80% - =
= 70% -
© 60% -
S 50 % -
& 40% -
8 30% -
20 % +
10 % ~
0%
U9 GK VKII
Years
‘—Obs[-voi]_ Obs|voi]_ =——V_ Son_
4.1.2 ssendings

As described in chapter 2, tteeendings found in Norwegian and English differ
somewhat due to the simple fact that Norwegian amgshave any voiced fricative
segments in its phonetic inventory. This means thatunvoiced [s] surfaces in all
contexts where such a suffix occurs in Norwegianaddition, this suffix, in some
cases, triggers regressive assimilation unlike English s-endings that we have
looked at which trigger progressive voicing assatiin. For English three such
endings were tested for; the third person singuyegsent, the plural and the

possessive. The results from all three endingsheilpresented together, and if there
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are any striking mismatches between the three, Witybe commented on further
down. First | will give an overview of how the seings are realized in contexts
where the Norwegian and English pattern do notlagefThis can be seen (B5)
below.

(55) Sendings in contexts where Norwegian and Englishatwverlap

100 %
90 % -
80 %
70 %
60 %
50 %
40 % -
30 % -
20 % -
10 %
0%

B Error
O Correct

Outputs

U9 GK VKII

Years

From the graph we can see that the learning cwowéhe s-endings in the contexts
where Norwegian and English do not overlap is gsitaight. There are no signs of
regression as we saw for the past tense ending.p@ech to the context after
voiceless obstruents, as seerf56), which is the only context where Norwegian and
English overlap when it comes to this suffix, thfedence in mastery between the
two are dramatic.

The first context that will be presented herethis one context where the s-
suffixes in English and Norwegian overlap; namelfger unvoiced obstruents where
both languages have unvoiced [s] surfacing. Forthivd person singular present an
item ending in [K] ‘pick’ was tested. For the plutiae item ‘cat’ ending [t] was tested
twice per subject, and finally, for the possessikie, proper noun ‘Matt’ ending in [t]
was tested once per subject. Because this pattegrlaps with Norwegian, and
Norwegian learners are predicted to have probleitistive voiced counterpart to [s],
the learners were anticipated to only producedghsents in this context. The results

are shown ir{56) below.
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(56) S-endings preceded by voiceless obstruents

100 %
90 % -
80 %
70 % A
60 % -
50 %
40 %
30 % -
20 %
10 %
0%

m Error
@ Correct

Outputs

uo Gk VKIl

Years

From this graph we see that the correct outputsl@@8o for all three groups. What
cannot be seen from the graph is that the plunah feeems to be causing some
trouble for the U9 subjects, as 35.7% of the pdsohtput forms are missing. So we
see that where the Norwegian and English suffitepas overlap, the outputs are

always correct.

The remaining contexts before the s-endings doawetlap with the Norwegian
system, however, and are therefore likely to camsee trouble for the learners. First
off, we will have a look at the results from thentexts with voiced obstruents
preceding the endings. For the third person simgulesent, this context was tested
for three times with the segment [b] in the worab™ These were also controlled for
different contexts after the ending, as we will seeler 4.2.2 below. For the plural,
the context was tested twice with the segment ljgth times in the word ‘dog’.
Finally, for the possessive, this was tested onitk thie segment [g] in the proper
noun ‘Peg’. This item was also controlled for tlentext immediately following the
ending with a vowel. The results from this testsgen in(57) below.
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(57) S-endings preceded by voiced obstruents

100 % +
90 % -
80 % -
70 % -
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50 % -
40 % -
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10 % A
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U9 Gk VKII

Years

For both the U9 and GK groups the correct outpoitgHis context is 0%. For two of
the items we find that two subjects from the GKugrgproduce regressive devoicing,
as one would get in some of thsuffixes in Norwegian. Thus ‘peg’s eyes’ is reatiz
aspelks]eyesand ‘dogs’ is realized abo[ks] once each.

For the VKII group there is actually evidence tltia¢ subjects pick up the
English voiced fricative form at some point duritige course of their L2 learning.
The one instance of the correct output only make2,8% of the outputs, but this
instance of [z] gives us evidence that the leardersot just transfer the Norwegian

pattern when it comes to thesuffix.

The second context where the pattern is differemnfthe Norwegian one, is after
vowels, where we also would get [z] as the outputEnglish, but the unvoiced

counterpart in Norwegian. For the third person glagpresent this context has been
tested once per subject with the diphthong fem the word ‘play’ preceding the

ending. For the plural ending the context was testece as well, with the diphthong
[a] from ‘eye’ preceding the ending. And finally, fohe possessive, it was tested

three times, all items witho] from the proper noun ‘Lisa’. These three instanaere
also controlled for the following segment, as saed.2.2 below. The results of the

tests involving vowels preceding teendings can be seen(8) below.
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(58) S-endings preceded by vowels
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Also in this graph we see that the U9 group hasigmmtrol over the production of
the endings, but the correct output forms still aemat 0%.

From the U9 group ir{58) we see a slight increase in correct outputén
GK group, as one of the subjects from this grougestwo of the endings in this
context. This gives 4% correct output forms. Thastioular subject, however, has an
impressive correct output of 40% after vowels. Toerect outputs are found in
contexts that are fully voiced, that is, with aced segment both preceding and
immediately following thes-ending; either V_b or V_N.

The VKII group shows slightly worse results thae 8K group in this case,

as they have 0% correct outputs.

The lasts-ending pattern that does not overlap in Englisd Alorwegian is after
sonorants, where we would find [z] in English, arfccourse [s] in Norwegian. The
sonorants have been tested with both liquid sot®@md nasal sonorants. The results
will be presented separately for both kinds of sants. First we will have a look at
the liquids, which are tested three times for thedtperson singular present, twice for
the plural and once for the possessive. For theeptetense, the liquid [l] from the
verb ‘call’ was used. This was also controlledtfoe immediately following segments
to check whether this made any difference for thgput. For the plural the word
‘apple’ was used to control the environment, andtli@ possessive, the proper noun

‘Bill'. The results from these tests can be foun@59) below.
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(59) S-endings preceded by liquids
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From this we see that the correct output ratefferld9 group again is 0% in a context
where the voiced segment [z] should occur in thgligin grammar.

The GK group has 1.8% correct outputs after ligukdsunder(58), one of the
subjects provides us with evidence of the groumieg the voiced [z] segment in this
position, although there is only one instance @.tlAs with the voiced instances
under(58), the environment where we find the voiced Bgdn this case is also fully
voiced, with a voiced sonorants liquid preceding and a voiced obstruent
immediately following it.

The VKII group produces impressive 17% correct atgpn this context. Here
we see clearly that there is an increase in peficy when it comes to voicing of this
suffix segment between the VKII group and the twarg younger GK group. Also in
the cases where we find voicing here, most ofrtk&ances occur in contexts that are
fully voiced, that is with either a voiced obstrtier a voiced liquid immediately
following the segment in addition to the voiceduid) before. However, there is one

instance produced by a subject where the voicingrsceven before an unvoiced stop.

Finally, the last group of sonorants that were led and tested for before tise
endings, were nasals. This was tested once irhite gerson singular present, once
for the plural, and three times for the possesstee.the third person singular present
the segment [m] from the verb ‘scream’ was used, fan the plural the [n] from

‘pen’ was used to control the environment precedimgendings. For the Possessive
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[n] from the proper noun ‘Ben’ was used in all #r@stances and these were also
controlled for the immediately following segmentvesll. The results from these tests

can be found iri60) below.

(60) s-endings preceded by nasals
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In this graph we see that the U9 group produceso@%e output forms with the
correct voicing.

We also see that there is an increase in profigiéorcthes-ending after nasals,
as the GK group produce 6.1% correct outputs is tlointext. Two out of three of
these are produced in fully voiced contexts, astimead before, either between two
nasals, or with a voiced obstruent following theliag.

From (60) we see that there is not much change fromGKegroup to the
VKII group, although the results for the VKII subje are in fact slightly weaker than
the younger group after nasals. 2.6% of the outipuisis context are correct.

To give a clearer picture of the overall situatiith the sonorants, the graph (i)
has been provided. There we can see that the feas®w steady increase in
proficiency when it comes to producing the cortacgngeal feature is-endings after

sonorants.
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(61) S-endings preceded by sonorants
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From the tests done with the s-endings, we findlenwie for the voicing of the
preceding segment to have an impact on the vomirtge ending. The results of the
segments following the unvoiced obstruents do elbtus much, as it was predicted
that [s] would follow these segments. Not only hesgathis voicing pattern overlaps
with Norwegian in this context, but also becaugeubiced segment [z] does not exist
in the Norwegian grammar. However, the strongehésevidence when we do find
occurrences of [z] by the subjects. These can bad@fter all remaining types of
segments, but most of all after liquids.
The general learning curve for the s-endings casela in62) below.
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(62) The learning curve fa&rendings

110 %
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Correct outputs

What is interesting to note is where the [z]’s acdthis is shown ir§63) below.

(63) Contexts where [z] occurs with Norwegian leasnof English:
Civoij_: 1 =6.25%
C[_Voi]_Z 0=0%

L :9=56.25%

N _:4=25% l 81.25%
V_:2=125%

Total = 100% [z] segments

As we can see 81.25% of all realizations of [z] egypafter a sonorant segment. It
seems that Norwegian learners find it easiest pbyape voiced segment [z] for tise
endings just after sonorant consonants. This shusatbat the Norwegian learners do
not simply transfer the Norwegian past tenses-suffix paradigms to the English
grammar, but pick up the English paradigm for thesdings and apply them to the
inter language. This is clear because the voicgmseat [d] for the past tense will not
occur after sonorants in Norwegian, and therefatewould not occur after these
segments if the Norwegian past tense paradigm ingdystransferred to the English
language’ss-endings. However, the subjects had about twicenasy chances to
produces-endings after sonorants compared to after voidestroents and vowels.
This does not make a difference to the percentseges, though.
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4.2 Impact of following segmentsfor the suffix voicing

After conducting the pilot test, the issue of wiegtthe learners would find it easier to
generate the correct output in ideal contexts,ithaith both preceding and following

segments to support the suffix output was addreasédthe decision was made to
research the impact of the following segments iditaxh to the preceding contexts.
As Norwegian has regressive assimilation in moghefsuffix forms that we looked

into in chapter 2, it is not unreasonable to beithat this pattern might transfer to the
learner’s English grammar, as we also saw in chaptender(38) (do/G+S/=dolks])

When *Z >> *Obﬁar].

4.2.1 Past tense

For the past tense suffix [t] or [d] the subjectsrevtested for one item where the
following segment was the vowel [ee] from the woagple’. The results from the
different groups can be seen below.

(64) The past tense suffix followed by a vowel

100 % -
90 % -
80 % -
70 % -
60 % -
50 % —
40 % -
30 %
20 % -
10 %
0%

B Error
OCorrect

Outputs

U9 Gk VKII
Years

From this table we see that the U9 group produicescorrect output in 60% of the
cases when a vowel immediately follows the suffithen dealing with the impact of
voicing from segments following the past tense egdil will not include the
discarded results as in 4.1.1 above.
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In the case of the GK group, only one of the subjelid not produce a past
tense ending with this item. Here we find that ¢berect output (of the realized ones)
is 100%.

The VKII subjects had 100% correct output. The goelilts found in the GK
and VKII groups may not be a direct result of tlsvel following the suffix segment
as the preceding segment, which in this case wasaaiced obstruent [k], would
predict the suffix to follow the same pattern asnMegian, which is the same for
English in this case.

The subjects were given two items each for the fmste suffix where an unvoiced
obstruent [p] in ‘Peg’ followed the suffix segmetite theory being that this might
cause regressive devoicing as the Norwegian adgagreement marker for neuter
singular does. This context was tested after sedfiollowing the voiced obstruent [b],
after which the Norwegian and English pattern arelar and would trigger a voiced

suffix, and following a liquid [I] from ‘call’ whee a grammar following the

Norwegian pattern would trigger an unvoiced suffiMereas the English pattern

would show a voiced suffix. The results from tha@sttcan be seen (65) below.

(65) The past tense suffix followed by an unvoiobdtruent

120 %

100 %

80 %

B Error
O Correct

60 % —

Outputs

40 %

20%

0%

U9 Gk VKII

Years

As in (64) above, we find that three of the subjects ftammU9 group have problems
producing a past tense ending that is not influérme the written language. In the

instances where a valid suffix ending is produdlkdygh, all are correct and have not
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gone through regressive assimilation which couldiehdeen triggered by the
following segment. 100% of the valid output is eatrfor this group.

For the GK group we see that the learners’ praficyein producing this suffix
has decreased from the two years younger learmers im U9. However, the GK
group has a 100% valid output rate, and the subgetnot produce endings that are
influenced by the written language anymore. Theembroutput rate is only 55%. One
of the subjects from this group also produces @megjve voicing assimilation, as the
learner produces the unvoiced [p] in ‘Peg’ as [Bfrathe voiced suffix giving
call[db]eg for ‘called Peg'.

We see great alternation in proficiency betweenGkeand VKII group. The
VKII learners have 93% correct outputs. Howevee, ¢time instance of wrong output
form from subject Y is not evidence for regressagsimilation, as the segment
preceding the suffix, the sonorant [l], will trigga voiceless output if subject Y
follows a Norwegian grammar. And indeed, as casdmn from other data provided
by this subject as well, this subject does produmeeless past tense suffixes after all
sonorants, which is an indication that this leardees not produce regressive

assimilation, but rather follows the Norwegian pattof past tense marking.

In Norwegian, as we have seen in the backgroungtehathere are no voiced
suffixes that trigger regressive assimilation. Bfere, it is not predicted that the
voiced obstruents should have such an impact oaufixes that have been tested for.
The subjects were given two items each that wengrakked for a following voiced
obstruent [b] for ‘Ben’. The first follows a suffilagged to a voiced obstruent [b]
from the word ‘rob’, where we would expect a voicadffix as a result of both a
Norwegian and English grammar. The second [b] ¥adl@ liquid sonorant [I] from
the word ‘call’, where one would expect an unvoif#&dih a Norwegian grammar and
a voiced [d] if the learner uses the English pattdihe results can be seen(66)

below.
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(66) The past tense suffix followed by a voicedtnient

120,00 %
0
80,00 % A

60,00 %

W Error

@ Correct

Outputs

40,00 % A

20,00 %

0,00 %

U9 Gk VKII

Years

As we have seen before from the U9 results u(@#®rand(65), some of the subjects
produced past tense endings that were unexpectéusirtest. Other than this, the
results are very good for these contexts. The cooetput is 90.9% of the outputs
that were not discarded. Two results from this grate surprising, however. First of
all one of the subjects produces an unvoiced {8rdahe voiced obstruent, where one
would assume the right output result due to thewdgran and English grammars
concurring in this context. This cannot be saicb&an effect from the following
segment, however, and will not be discussed hehe. Second surprising result is
produced by a different subject, where the segmwentave controlled for in this test,
[b], has been devoiced creatingpb[d]pen for ‘robbed Ben’. There does not seem to
be any reason for this, as neither of the surroxghdegments would encourage this.

Also in this graph we see a regression in the Iegraurve from the U9 group
to the GK group. The GK group does, however, hathegher valid output rate than
the U9 group this time as well. For the GK groupb%6 of the outputs are correct. As
with the U9 group we find the wrong output segmentshe contexts where one
would expect a learner with a Norwegian grammahmnaee no problems, that is after
voiced obstruents, whereas the second context,saft®rants, which in theory should
cause more problems, are 100% correct. In thigtsoio, as with the U9 group, it is
not possible to blame the segment following thdixuas this segment should have
triggered the correct voiced suffix output.

As seen undef64) and(65) above, the VKII group does a major proficiency
jump compared to the GK group. Here we can seslteatorrect output again is 93%,

53



CHAPTER4 RESULTS

where the only mistake is not likely to be causgdthe following segment, as it

occurs after a sonorant, which may be the caude\adicing.

Finally, for the past tense, sonorants following guffix have been tested before one
item in the form of a liquid [I] from ‘Lisa’. Thisvas preceded by a voiced [b] from
‘rob’, after which one would expect voiced [d] froboth the Norwegian and the

English grammar. The results of these tests anedfau(67) below.

(67) The past tense suffix followed by a sonorant

120 %

100 % -
80 % “
B Error

60 %

Outputs

O Correct

40 %

20 % A

0%

U9 Gk VKII
Years

In the U9 group, after discarding three of the isswnly one of the outputs was
wrong. This leaves a correct output rate of 75%e Wnong output, a voiceless [t],
may have been triggered as a result of the follgwiquid, although there are no
sonorant suffixes in Norwegian to support this higgsis. And certainly there are
words in Norwegian, such as ‘mandler (almonds) rehéhe correct consonant
sequence does occur.

The GK group has a larger output rate than the td@m Three of the outputs
were wrong, which leaves 70% correct outputs f@ ghoup. This also means that for
this context the results are closer to the U9 gibiap in the previous cases(6%) to
(66).

As with the three cases above, the VKII group asores very high in this
case. The 100% output rate of which everythingosext shows that the following

segment does not make a difference for this group.
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As we have seen in the tables(é%#) to (67) above, there is no evidence suggesting
that the voicing of the segment immediately followithe past tense suffix has any

impact on the voicing of the ending itself.

4.2.2 s-endings

Thes-endings were also tested for the same contextsdarately following the suffix
sound as the past tense suffix to see whetherypeyaf segment would influence the
realization of the suffix. In addition to a liqugbnorant, there were also instances of
nasal sonorants in this position. As mentionedhiapter 3 on methodology the items
that took the plural form were not controlled foese different environments due to
the problem of properly controlling for this, sattthe twos-endings that were tested
for the following segment were the third persorgsiar present verbs and the proper

nouns that took the possessive form.

First the results where a vowel followed the ending presented. For the third person
singular this vowel was [ee] from the word ‘apple/hich followed an unvoiced
obstruent [k] from the verb ‘pick’. Following unw®d obstruents we expect an
unvoiced suffix to occur in both the Norwegian aBdglish grammar. For the

possessive, the diphthong following the ending Yealsfrom the word ‘eye’. This

was preceded by a voiced obstruent [g] from ‘dédter voiced obstruents we expect
a voiced suffix following the English grammar, bhbrwegian does not have this
segment. The results from this test are show{68) below.
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(68) S-endings followed by vowels

120 %

100 % -

80 %

| Error
@ Correct

60 %

Outputs

40 % -

20 %

0%

U9 Gk VKIl

Years

From this table we see that when the following sexgins a vowel, it does not make a
difference to the ending. The subjects from the dw6up produced [s] in both
contexts, and hence there is a 50% correct output.

The GK group shows the same pattern as the U9 gesuiie correct output is
50%, where the wrong outputs are in contexts whiegeEnglish grammar generates
an output segment that is not present in the Naamegrammar.

Also for the VKII group, the ending does not seembe affected by the
following segment, as the correct outputs occur rettbe English and Norwegian
pattern overlap and the wrong outputs are whergzihehould occur. As for the U9

and the GK group above, the correct outputs indbrgext are 50%.

For unvoiced obstruents following the ending, thbjscts were tested on four items
each. For the third person singular present, tleeitievns that followed the ending was
[p], both in the form of a proper noun ‘Peg’. Thnas preceded by a voiced obstruent
[b] from the verb ‘rob’ in the first instance, aftevhich we would expect a voiced
suffix ending following both the Norwegian and tBEmglish pattern. The second
instance was preceded by a liquid [I] from the veddl’, after which a voiced [z]
should follow if the learner has utilized the Esgligrammar, and a [s] should follow
when using a Norwegian grammar. For the possessidang, the two segments that
followed were also [p]'s, but from the noun ‘pemih the first instance this was
preceded by a nasal [n] in the proper noun ‘Beftéravhich a voiced ending should
occur according to the English pattern, and theosj@ would appear following the

Norwegian grammar. The second instance was predagadvowel $] in the proper
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noun ‘Lisa’. This would be followed by a voiced [ the English grammar, but an
unvoiced [s] in the Norwegian grammar. The resiutim this test can be seen(9)

below.

(69) S-endings followed by unvoiced obstruents

120 %

100 % A

80 % -

60 % -

B Error
O Correct

Outputs

40 % -

20 % -

0% - ‘
U9 Gk VKII
Years

From this graph we see that the U9 group produceonect outputs for any of the
endings. This may not be due to the fact that #ggnent following the endings is
unvoiced, but simply because they do not produce \emiced segments for these
endings at all at this point.

From the GK group we see evidence for that wheradlh@wing segment is an
unvoiced obstruent, it does not affect the voioraie of the ending, as there is one
occurrence of a voiced segment after the nasalrédfte voiceless obstruent by
subject H. This only gives 2.6% correct outputst the wrong outputs can be
predicted from the Norwegian grammar, and therefioeefollowing segment cannot
be said to have any direct impact on these results.

Also in the VKII group evidence can be found tha¢ following unvoiced
obstruent does not have any impact on the voicutgut of the ending. Here we find
that the correct output is 2.5%, being one occueeaf [z] after a sonorant by one of

the subjects.
The subjects were tested for five items where ti®wing segment was a voiced

obstruent. Two of these occurred after a verb énthtird person singular present, and

three after a possessive noun. The two instantessthé verbs were voiced obstruent
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[b]'s from the proper noun ‘Ben’, where one occdredter a verb ending in a voiced
obstruent [b] in ‘rob’, and the other after a lidul] in ‘call’. After both of these one
would expect a voiced [z] to occur if the learnelidws the English pattern and an
unvoiced [s] if the learner is following the Norwag pattern. Of the three instances
following a noun in the possessive, two are [bi@ri the word ‘bike’, and the last
segment is a [d] from the word ‘dog’. The first tasce follows a noun ending in a
liquid [I], the second a voweb] and the third a nasal [n] after all of which ameuld
expect a voiced output [z] in the ending if therteat follows the English pattern, but
an unvoiced [s] if the learner has transferred\tbenvegian pattern. The results can be

seen in(70) below.

(70) Sendings followed by voiced obstruents

120 %

100 % -

80 % -

B Error
O Correct
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From this graph we see that with the U9 group & that the following segment is a
voiced obstruent does not make a difference for eéhding, as it follows the
Norwegian pattern in all cases where it is realiZdtere are no correct output forms
for either of these two endings.

In the GK group one of the subjects produces tvetaimces of correct output,
which gives the whole group 4.4% correct outputthia context. Another subject has
realized an unvoiced [p] where the voiced [b] sbontcur after the s-ending, which
cannot be accounted for in any other way than lygesting this is progressive
devoicing from the suffix [s].

The VKII group shows 12.5% correct outputs in ttése. For this group one
of the subjects has picked up the English pattettebthan the rest, as three of the
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five instances of correct outputs are producedhaysame person. From the results
seen above, it is possible that the voiced obstristiowing the ending has positive
influence on the voicing of the suffix. Howeverdibes seem like the voicing occurs
after similar contexts; after liquids for the mpsirt, so that the effect of the following

segment may only play a secondary role, and wodnasxtra booster for the voicing.

The test for the sonorants following the endingsdivided in two; the subjects were
given two items that were followed by liquids, ameb items that were followed by
nasals. The liquids were realized as [l]'s in theper noun ‘Lisa’, and occurred only
in the third person singular. First the liquid aggeal following a verb ending in a
voiced obstruent [b] in ‘rob’, and secondly followi a verb ending in a liquid [l] in
‘call’. After both these segments it is predictdahtt the ending is voiced when
following the English pattern, and unvoiced follogithe Norwegian pattern. The
nasals were realized as [n]'s in the noun ‘nosed accurred only after possessive
nouns. First the nasal appeared following a propen ending in a nasal [n] in ‘Ben’,
and secondly it appeared following a vowsglip ‘Lisa’. After both these segments it
is also predicted that the ending is voiced whdloviong the English pattern and

unvoiced following the Norwegian pattern. The résuohn be seen {{71) below.

(71) S-endings followed by sonorants

120 %

100 % -

80 % -

B Error
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From this we see that for the U9 group the sonaransonants following the ending
do not make a difference for the voicing of theiegdThe Norwegian pattern is in

use everywhere. Again neither of the endings getarrect outputs in this context.
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For the GK group the overall correct output is 5.3%wever, both of the
rightly produced endings appear as a possessiveagnghich makes the correct
output for the possessive 10%, and 0% for fA@&son singular present.

The VKII group has correct outputs for 9.3%. Agé#ie right output appears
particularly in context in between sonorants; tisagtither in between two liquids, or

two nasals.

For thes-endings we have seen that when a vowel or unvambsttuent immediately
follows the ending, nothing can be found in theuhlssto suggest that these have any
substantial impact on the voicing of the precediaffix. When voiced obstruents and
sonorants take this position, the results are morgear. We see that these are
positions where voicing rather occurs than anywletse, but the voicing also never
appears after segments where it should not ocdangtish; that is, the distribution of
the voiced segment [z] where it occurs is alwaysemd. The tests of the effect of the
segment following the suffixes may also be affechgdthe fact that there is no
assimilation across word boundaries in Norwegia ¥e could expect to transfer to
the acquisition of English. There is only regressagsimilation from suffixes which
are specified for underlying laryngeal represeatain Norwegian, as the adjectival

marker.

4.3 The preceding and following contexts combined
In this section we will see how the contexts praog@nd following the suffixes may

work together to affect the realization of the suff

4.3.1 Individual cases

When analysing the data from the tests, it becanaslato find out how the native
speakers would realize the voiced [z] in suffix ipoas. Therefore, three native
speakers were consulted, one from Canada, onetfrertnited States and one from
Great Britain. Even though the geographical andedial ranges between these are
great, the same pattern appeared within all tlegilizations of the crucial segments;
neither subjects voiced thesrendings in either of the contexts where this segme
should appear as voiced. Following from this, ih@ surprising that the Norwegian
learners should not pick up the laryngeal featattepn of thes-endings as quickly as

one might expect if they only have to transfer Wioécing paradigm from the past
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tense endings, and learn a new sound [z]. Howsweeng input with voiced [z]'s after
the appropriate segments must occur for the reshét we have seen above to
develop, and therefore there must exist nativeksyeavho behave like the textbooks
claim they would, at least to some extent. Thenle may get this input from tv,
music from other native speakers etc.

The grammar of three of the subjects will be giadirief outline of here. That
iIs E and H from the GK group, and W from the VKibgp. E shows a grammar that
has a 100% correct output rate for the past temrse, frealizes three [z] segments and
has an overall output rate of 100%. The voicedafive endings are realized in the
contexts |_b, V_b and V_N respectively. H, on tiker hand, has a more unclear
grammar. For the past tense suffix, the grammaksldike what is shown irf72)
below.

(72) Subject H
KV |k |m bp| bb| bL| Ipl |bVv

t WHT |t d [d [t |d |d

As we can see, the suffix follows the Norwegiantgrat and is realized as voiceless

stops after the sonorants [m] and one of the Iguithere is also an instance of a
voiceless [t] after a voiced obstruent [b]. Botk tloiceless stop after [b] and [I] may
be due to regressive laryngeal assimilation froenftlowing segment. This might be
supported as the suffix after the liquid beforeoac@d obstruent is realized as a voiced
obstruent [d]. What is surprising with the gramrmoéthis subject is that two voiced
fricatives are realized in the possessive, botr afasals, where the same subject went
wrong with the past tense pattern earlier. Thes[ale produced preceding a voiceless
stop [p] and a nasal respectively, and the fadt tia unvoiced [p] does not cause
regressive assimilation in this instance mighteéfae suggest that the [p] following
the past tense suffix as seen(#¥2) may not have had something to do with the
devoicing of these two segments either.

W is another subject who has 100% correct outfartshe past tense. This
subject also realizes four [z] segments; thredhénthird person singular present and
one for the possessive. These all appear in coatplediced contexts, either between
two voiced obstruents, two liquids or a mix of th. This again supports the theory

that the following segments may simply add as arsga&ry trigger for which voicing
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occurs in the suffix forms, so that if a segmeneaized in a fully voiced context, the
likelihood for the ending to be voiced is largearhif it was only preceded but not

followed by a voiced segment.
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CHAPTER 5

ACQUISITION THEORIESAND ANALYSES

In this chapter the results presented in chaptaba@ve will be applied to the two

learning algorithms as outlined in section 2.3. Wik see how these cope with the
different patterns that appeared both when it caimélse shape of the learning for the
two different suffix types and the variation thacorred within the speakers of each
group. It will become clear which of the two fatestter with the data collected from

the Hammerfest informants.

5.1 Error Driven Constraint Demotion
First we will see how constraint demotion as désttiin section 2.3.1 above can

account for the data seen in chapter 4.

5.1.1 S-endings and Constraint Demotion

As we saw in chapter 4, tlseendings were acquired steadily through the yeang
that were tested. We also found that the voicdiksaccurred sooner after sonorants
than after vowels and voiced obstruents. Howewetha acquisition of the voicesd
ending was still in its beginning phase even fa ¢ihdest group that was tested, we
see that the laryngeal contrast of thendings is acquired very slowly and at a late

stage of the second language acquisition.

First we will have a look at how constraint demotimay account for the acquisition
of ssendings after voiced obstruents. If we assumetti@iNorwegian learners take as
their starting point the constraint ranking thaplags to thes-suffixes in Norwegian
that take regressive voicing assimilation, the ltesay look like what we see ifY3)

below.

63



CHAPTERS ACQUISITION THEORIES AND ANALYSES

(73)
do/G+S/ SQu | AGREE | MAX[an 1 *2 | *ObSjay | *Z
a. gz~gs W L

Given that the Norwegian learners start off witls tbonstraint rankingdokswould

be the most harmonic output before applying coimgtrdemotion. If we apply
constraint demotion to this starting point, the trfesquent output for the Norwegian
learners in this contextiogs will not be predicted to be produced by the leasrat
all, as the *z constraint is the only constraintichhis triggered to demote. When *z
demotes below Agree, there is nothing left to y@td)sfrom these constraints. It is
unfortunate to prediaioksin this context, as this pattern only occurs inl2 of 64
items within the GK group. To get the right resultthis case we need a constraint
which blocks the high ranked Agree constraint aecliges the root faithfulness. This
constraint can be either OO-FAITH which makes dhee output is faithful to the
previously generated output, and therefore doesvodt on the suffix which has not
been through the evaluation before, or a constRmatr™-FAITH, which makes sure the
root output is identical to the root input. For nowill assume OO-FAITH to be the
needed constraint. As the possessive marker isrtlyeproductives-ending we have
in Norwegian, and UEN is the dialect with most usfhce over the Northern
Norwegian dialect, it is plausible to assume tadhough speakers of the Hammerfest
dialect do not use this suffix in everyday normpéech, they are able to use it
correctly in situations where this would be dedmaln (74) we see a tableau that
shows how the Norwegian constraint ranking woulshegate do[gs] rather than
do[ks].

(74)
do/G+S/ | *z| OO-FAITH| Agree *Obsjag
a) gz| *!
7b) gs S
c) ks *1 *

As we see from the tableau (i@4), candidate a), which is optimal in the target

language, loses because it violates the high rao&estraint *z. Candidate c), which
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would win with the ranking seen undér3) above, loses because it violates the
constraint OO-FAITH, due to devoicing of the voicgelyment [g] in the root. This
ranking gives us as the optimal output candidatevh)ch is the most common type
of output seen in the results from chapter 4 is ttantext. Therefore, | will assume
the constraint ranking for the possessive endindlonwegian to be the one that is
transferred initially to the English inter languagdien Norwegian learners start

producings-endings. This can be seen(itb) below.

(75)

do/G+S/ OO-FAITH| S@yq| Agree | MAXiaql *z |*Obspay
a. gz~Qs W L
b. gz~kg W | L W

From the tableau i(75) we see that the starting point for the comstrdemotion is
correct, as the OO-FAITH constraint makes surectirelidate which is faithful to the
root is the optimal candidate. *z then moves todtnatum below Agree and MAw,

as this is as far as it has evidence to move. dhstraint going through demotion can
only move down to the stratum immediately below liighest ranked constraint that
is violated by a losing candidate, in this casee&gr

For the contexts where theendings are preceded by a vowel, the situationnwhe
applying constraint demotion to account for theugsitjon will look like the tableau
in (76) below.

(76)

play+/S/ | T OO-FAITH| SQu | Agree | MiX[ag | *ObSar =¥z
zZ~S 5 w L

Here we see that after vowels, the only constrihiat needs to demote to obtain the
correct output result, is *z. In the original rangithis constraint blocks the voiced
suffix from appearing in its right context, and lgie the voiceless suffix, as it would
in Norwegian. This constraint is moved to the vbottom of the hierarchy as the
constraint violation which is favouring the winn&@bs.y, is ranked in the bottom

stratum originally.
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In (77) below we see how constraint demotion accofortghe acquisition of the

voiced suffix ending after sonorants.

(77)
be/n+S/| T OO-FAITH| —T Agree! WX | *Obgag TSOT =¥z
Nz~ns ! W L L

The tableau in(77) shows us that again both *z andg(nheed to demote to make
sure the learner produces the right optimal ougmagording to the native English
grammar. In this case they have to move to théusirdbelow *Obg,y, as this is the

only constraint that is violated which is in favaafrthe winner.

The tableaux in(73){77)suggest that for the learners in question aush be more
time consuming to learn to produce the right ougfteer vowels and sonorants than
after voiced obstruents, as the constraint *z bamdve further down the hierarchy to
yield a voiced suffix after vowels, and in additidre SQ,; constraint needs to be
moved to a lower stratum for the ending after santy to be produced correctly.
From the results we saw in chapter 4, we see tigidbes not concur with the facts.
The learners have a high output rate of voiced»asgfafter sonorants, but the rate of
voiced suffixes after vowels and voiced obstruaatsnuch the same (see section
4.1.2). In fact, the process that CD predicts sthdake longest, that is [z]'s after
sonorants, is the process that is learnt first.

This is a problem that can easily be fixed by amg)ya universal constraint to
the native Norwegian grammar. Because Constraimhdden assumes an initial
ranking with Markedness over faithfulness (Princel &esar, 2004), all grammars
have many constraints that are ranked too low tkenaadifference in the grammar of
the given language. Markedness over faithfulnesghasinitial ranking in child
grammars is also given evidence for in work by Guiasikan (1996; 2004) who also
argues that the phonological constraints are usatemd innate due to the emergence
of the unmarked in child languages. According t® ttmeory of the emergence of the
unmarked, these constraints that remain ‘hiddenthi@ native grammar may be
activated again in the acquisition of a second uagg. For instance, speakers of
Mandarin, where no obstruent codas are allowedwshdendency to devoice final

voiced obstruents when learning English as a selangiliage (Broselow et al., 1998).
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The data we have seen produced by the Norwegianelesaof English show
evidence for the emergence of the unmarked afteoraots, where the Norwegian
grammar, through the constraint @ makes sure a voiceless obstruent occurs,
while the data shows that the learners more epsilgluce the voiced obstruent [z] in
this context rather than after voiced obstruents\awels. According to Pater (1999),
in clusters with a nasal followed by an obstrudm tbstruent is more likely to be
voiced than unvoiced. In Norwegian, as we have g@ewiously, it is unvoiced.
Children also tend to produce unvoiced obstruefits aasals at a later stage than

voiced obstruents. Therefore there is a universabitaint *NC(No nasal/voiceless

obstruent sequences) (Pater, 1999: p. 5). Thistrammis may have appeared in the
inter language grammar of the Norwegian learnerErajlish. However, it must be
modified to apply to all sonorant segments, as gatern is even more likely to
appear after liquids than nasals with these learewvill assume this constraint to be

*SC (No sonorant/voiceless obstruent sequences). H@vaffects the analyses can

be seen ir{78) below.

(78)
be/n+S/ OO-EITH *SCo >4 Sam] Agreei MAX[Iar] *ObSﬂar]
nz~ns W[ L L i w

In (78) we see that if the universal constraint_*€&@erges in the second language

acquisition, and is in the stratum below §0 the acquisition of [z] after sonorants
should happen more quickly than after voiced olesiisi and vowels because the
constraints with loser marks have a shorter wayaeel down in the hierarchy before
the optimal output appears.

The ranking of the *S@onstraint in the native Norwegian grammar can be
explained by faithfulness delay (Prince and Tex004). They assume that
constraints are ranked from the initial ranking M B. From this state the markedness
constraints are first ranked, and only if this dowd give the desired result will
markedness constraints be demoted below some ukmé#ss constraint. For

Norwegian the case is that there has been no esedtndemote *Shelow any

markedness constraint when the ranking.5®> *SC yields the correct result. *SC
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is therefore ‘invisible’ to the Norwegian grammhbut becomes visible when looking

at second language acquisition of English.

5.1.2 Past tense suffixes and Constraint Demotion
In chapter 4 we saw that depending on how we reagast tense results for the U9
group the acquisition path for this suffix lookdfelient. If we disregard the [ed]
outputs produced by this group, the learning cusvai-shaped. If, however, we
include these results, the learning curve is moaglgpl and similar to that of the s-
endings. The difference between these two endiagthat for the past tense the
Norwegian learners do not have to acquire a newnsagin addition to learning the
voicing distribution. We therefore assume, and tBislso the pattern seen from
chapter 4, that the acquisition of this suffix lagsanced to a higher level than tie
endings.

For the past tense suffixes we found that in tbatexts after voiceless
obstruents and vowels, the learners did not haveympeoblems producing the correct
output form. Voiced obstruents and sonorant prexgthe suffix were the contexts

that triggered the most incorrect outputs.

First we will see how constraint demotion workscontexts where the suffix follows

voiced obstruents. This can be see(/®).

(79)

r0/B+T/ | OO-FAITH| SOy | Agree! MAXjag | *ObSjar
a. bd~b W W
b.bd~p{ W ; WW

From what we see in the tableau(i#®), there is no evidence to demote any of the
constraints when the past tense suffix is undeipec The constraints that are
violated are both in favour of the winner, and laes $ituation is such, there is no way
the learner can produce the wrong output. As we isashapter 4(52), the learners
show great variation in producing the past tenséxsid'he U9 group do very well
and produce [d] in most of these contexts, buiGKegroup has a large proportion of
[t] surfacing in this context. Some of the subjestoow 100% [t]'s after voiced

obstruents, whereas others vary between [d] andTfi¢ VKII group shows 100%
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correct [d] outputs in this context. Therefore, tithings need to be accounted for;
first of all the u-shaped learning curve, and sdbpnhe variation within speaker
grammars in this context.

To account for the [t]'s being realized in thissgimn by the GK learners, it is
possible to assume that they have simply changednberlying suffix segment from
IT/ to /t/, as a result of overgeneralizing thedter voiceless obstruents to apply for

all contexts. This gives us the tablea80) below.

(80)

ro/B+t/ | OO-FAITH | SQaq | Agree: MAX{iar | *ObSjan
a. bd~b W i L w

b. bd~pt w L WW

In (80) we see that the mark-data pairs do not trigggrdemotion, as there are equal
violations of loser candidate violations and winoandidate violations. This tableau
gives us variation, which is exactly what we gethis context. 42.9% of the outputs
from the GK group in this context takes the unvdicaffix. To get from this
variation pattern to the native-like output, thederlying representation simply

changes to the underspecified /T/, as se€r9n

In (81) below we see how the constraint demotion &lgor fares when it comes to
the patterns of the past tense suffix that we Isaem after vowels.

(81)

play+/T/ | OO-FAITH| SOy | Agree: MAXpaq | *ObSjan
d~t i w

Again we find that the original ranking of consitsi as the learner would transfer it
from the Norwegian grammar, does not give any pdggiof error for the learner, as
there are no constraints favouring the loser. Titasfairly well with the results that
we saw in chapter 4 undés3), as all the learners in all age groups, exoeptfrom
GK, realized this suffix as [d] in this context. Taxcount for the one person’s
grammar where the suffix is realized as [t] we radgpt the same technique as for
the voiced obstruents, and say that this learngr/thainderlyingly for the suffix. If
this is the case, we get the result as seen bel(32).
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(82)

play+/t/
d~t

OO-FAITH

SQay | Agree! T *ObSjan lar]
: W L

In this case we have to demote M@Xto the stratum below *Olg;. With demotion
as seen in(82) a problem occurs, as rankingAM.g below *Obgaq leads to
neglecting the voicing contrast. This may give wompletely different output in this

case, as seen (83) below.

(83)
Ipllay+/t/ OO-RAITH | *ObSjar | MAXjjan
a) p-t * *x
b) p-d *| * *
c) b-t *| *
<d) b-d *

Here we see that the demotion as sedB3h above leads to a grammar that is neither
Norwegian nor English, and that neither of the ealy produces. This constraint
ranking will give us no unvoiced obstruents. Thetrthat is optimal in the native
grammar (as seen in a) and b)) loses because dhevimdates *Obgy in the first
evaluation round, which again leads to an outptnatviolation in the second round,
and hence there is no way for the correct outpaipfgear from this grammar. As we
saw unde(73) above, the constraint that secures root iaitlkess over agreement has
so far been assumed to be an output-output faitedsl constraint. However, as we
see from this case, it has to be a Root-faithfldresstraint, as the evaluation is then
not affected by lower ranked constraints, suchQ@issf,; in this case. How this saves
our data can be seen(84) below.

(84)
Ip/lay+it/ ROOT-FAITH | *ObSjar | MAX ian
a) pl-t **|
@b) p_d * *
C) b-t *1 * *
d) b-d *1 **
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In this tableau we see that when Constraint Demotiemotes MAX.; below
*Obsyag, We still get the right result as the two candédain c) and d) violate 3OT-
FaITH because the /p/ in the input root has been voidsdRooT-FAITH does not
require a separate evaluation round for the reelfitit does not matter that *Qhs

is above MX|a for these two candidates. For a) and b), tbeRFAITH constraint is
not violated because these two candidates arefbibgtfaithful to the root. Candidate
a) loses in the end because it violates the figdbsonstraint one more time than
candidate b).

The last context we have to look at with constrai@emotion is the past tense form

after sonorants. How this works can be segi@%) below.

(85)

cal/l+T/ RooT-FAITH Agree | MAX[aq | *ObSjay Saar]
|d~It i W L

As we can see here, the correct output can be djaim@ugh demotion of the
constraint S, even with /T/ as the underlying representationwéf assume the
same underlying representation /t/ as for the seghe contexts, we have a situation
that looks like the one i(86) below.

(86) <
calll+t/ | RooT-FAITH Agree ~ | *ObSian| STaq | MAX jan
|d~It : W L L

From this tableau we see that three constraintd ttemove down the hierarchy if the
underlying representation is /t/ as for the othentexts, which is reasonable to
assume. The algorithm explains the patterns seesctpuiring the past tense suffix in
different contexts nicely. After voiced obstruettie error rate is initially quite high
when the learners assume /t/ as the underlyingeseptation, and the variation is
almost 50/50. However, after correcting this to, /it/is perfect in VKII. When
preceded by a vowel there are two constraintsribetl to be demoted below *Qhs
which is slightly quicker to learn than when pres@dy a sonorant, when there are

three constraints to demote below *@Qas
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An additional surprising pattern is realized by tH9 group after voiceless
obstruents. Two of the subjects showed variatiawéen the voiced and the voiceless
suffix in this context. The only way we can gessthesult, is if Agree and *Og is
ranked equally in the constraint hierarchy. Onyvé follow the principle of variation
that the algorithm provides, the Agree and *@@bpgonstraint is stuck in a loop where
these two constraints are continuously ranked belagh other for each given output
produced by the learner.

From the results we saw in chapter 4, the Erraovedr Constraint Demotion
algorithm explains the patterns seen nicely. Fersthuffixes a universal constraint
had to be applied, which the algorithm supports mésults shown for the past tense

suffix has also been explained thoroughly withia tlonstraint demotion algorithm.

5.2 The Gradual L earning Algorithm
In this section we will see how the gradual leagraigorithm as presented in section

2.3.2 fares with the data presented in chapteiodeab

5.2.1 GLA applied to s-suffixes

As mentioned under 5.1.1 above, the voicing difitincin the Englishs-endings is
acquired gradually by our subjects. We also sawhispter 4 that the voiced ending
appears in contexts following sonorants to a higlegree than in contexts following

voiced obstruents and vowels.

I will first apply the gradual learning algorithno tontexts where the-ending is
preceded by a voiced obstruent. The result ofdusbe seen i(87) below.
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(87)

do/G+S/ | *z | ROOT-FAITH | Agree| *Obsgay
va.gz *>

b. gs &* <&*

c. ks <* &**

100 | *z

ROOT-FAITH T
_1 SOt
MAX pian]
Agree
0 —TObSﬂar]

After the first reranking we might end up with anking looking like this: ROT-
FAITH >> Agree >> *z >> SQ,;, MAX{a >> *Obsja. This would yielddogzinstead

of dogs and because the constraint Root-Faith has baasférred from the ranking
of the possessive marker in Norwegian, we do nbtgks as we would without this
constraint. GLA therefore accounts for the patteean after voiced obstruents made
by the learners.

Part two of the figure is there to help the reggieture how the constraints
may be predicted to move about in the hierarchyh@lgh in this case we see the
optimal output after only moving two constraintgjrée and *z, the other constraints
that have been triggered because they have bektedon favour of the winner, may
still move. We do not see any evidence for thisstifar though. Considering the
restrictions on how these constraints can moveetaa the right result after voiced
obstruents, we see that we do not need promotigordtraints, as the only constraint
that can move anywhere without fatal results ferrést of the English grammar is *z,
which has to move down the hierarchy as we sawdastraint demotion under 5.1.1.
Hence the promotion principle of the GLA contritaiteothing in this case.

According to what we have seen(Bv), the *Obg.; constraint is triggered by
the GLA to move up in the hierarchy to ensure igbtrresults. To make clearer the
results of such a reranking of constrair{83) below has been added, where we see
that *Obs. ranked above *z and Agree gives the wrong voiamgending outputs

after voiceless obstruents.
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(88)
pic/k+S/ | ROOT-FAITH | *ObSjan *Z Agree | MAXjan
®a. ks **] !
éb. kz * * *
C. gS *| * * *

If *z was to move down the hierarchy, and *@go a position above Agree and *z,

the optimal output a) would violate constraintst tvare higher ranked than the loser

candidates and therefore the wrong optimal outpatlev be picked. It is therefore

crucial that one of the constraints *z or Agree aem ranked above *Ofpg. The

constraint reranking would work approximately asrsa (89) below.

(89)
100 | *z
| RooT-FaiTH
SQuar __ 4
Agree |
_ I MAX fan
0 _1 *ObSjar Ly

In (90) below we see how the GLA fares watsuffixes after vowels.

(90)

play+/S/

*Z *Obﬁar]

a. plays

é*

v'h. playz

=

100: *z

1 SOy

| ROOT-FAITH

Agree
| MAX j1an
0 ] *ObSjar] ?‘

<«
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Again we see ir{90) that the only constraint that can move todytble desired result
in this case is *z which has to move down. Agaie tbsa.) constraint has been
triggered to move up according to the algorithmt ibucannot move across any
constraints, as the closest one is Agree, whiclnagauld lead to bad results after

voiceless obstruents as seel(d8) above.

For sonorants followed bg-endings three constraints are involved in the tamg

reranking, as can be seen fr@@1) below.

(91)
be/n+S/ *2 | S@y | *Obsiay
a. bens &*
vb.benz *=> | *>

100_] *z

| RoOT-FAITH
| SQar
Agree
| MAX i
0 1 *ObSay 4V

<«

In this case we see that two constraints need tonbeed down the constraint
hierarchy for the output to turn out right. Both @Dand *z needs to move below
*Obsyay to yield the right result. *Olgg has been triggered to move up the hierarchy
again, but also in this case it is not possibleitfdéo move far. Here we see another
example of the promotion principle in GLA being d use, and in fact creating
problems for the grammar.

Variation occurs to a small degree in theuffixes. Most of the variation happens
after sonorants, and there are some examples mitigar occuring after vowels and
voiced obstruents. Froif61) in chapter 4 we saw that the VKII group shoviled

highest rate of correct outputs after sonorantd) &0.2% of all possible [z]'s realized.
This can be accounted for in GLA by assuming theshares some area in the

constraint scale with S or *Obsia. This has been exemplified (82) below.

75



CHAPTERS ACQUISITION THEORIES AND ANALYSES

(92)
1007 ]
*Z *Z >> *0ODbSia /1SQyan ([bens])
*2, *Ob$giay, SQian (Variation between [bens] and [benz])
*ObSjan/ *Z >> *Obgan /SQian ([bens])
SQtar)
0 |

From this figure we can see that there is a higinebability for the *z constraint to
appear above the *Ofag or SQaq constraints in the constraint hierarchy, which
produces the voiceless ending after sonorants.eTisea small ‘in between’ stage,
where the two constraints may swap places andetimaér produces voiced endings
after sonorants. This will be further explainedi01) and102) below.

This algorithm does not account for the fact tfrtis realized at a much
higher rate after sonorants than other segmenteebgubjects. As we have seen with
the GLA in (87) to (91) above, we would assume that [z] after sonsr@ébe the

pattern that would take longest to acquire. InisacR.1.2 above we saw that this
could be accounted for by recognizing a universatk@dness constraint *S&% part

of the grammar. This issue remains unsolved withien GLA, as there is no such
universal markedness constraint already presdhigrammar that can be applied to
this case because the GLA assumes that secondalgadearning happens through

the native language constraint set.

5.2.2 GLA applied to the past tenseforms

As mentioned above under 5.1.2, the overall picfarethe acquisition path of the
past tense suffix is dependent on how we regardeblts for the U9 group. If we
disregard the [ed] outputs produced by this grahe,learning curve is u-shaped. If
we include these results, the learning curve isengpadual and similar to that of the
s-endings. The difference between these two enddbat for the past tense the
Norwegian learners do not have to acquire a newnsagin addition to learning the
voicing distribution. The acquisition of this suffihas therefore reached a more

advanced level than tlseendings.
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The learners produced the correct output forrmfost cases in contexts after
voiceless obstruents and vowels. After voiced oigsits and sonorants the subjects

had more problems.

For the contexts where the past tense suffix fal@awoiced obstruent, we should
always get the right result if the past tense suffiunderspecified for voice. This is
because neither of the constraints we have viotagesptimal candidate. However, as
we have seen from the results of the GK group, ithisot the case, as this group of
learners often produce the unvoiced version oftliéix in this context. It is therefore

natural to assume that the underlying representédiothe suffix in these cases is /t/.
Assuming that the learners have changed the undgrhgpresentation for the past
tense suffix, and that they start off with a ramkthat is similar to the Norwegian

grammar for such cases, we will have an initiaknag as seen below:

(93)
ro/B+t/ | ROOT-FAITH | Agree | MAXiarq | *ObSjag
v a. bd LD
b. bt & &
C. pt * ! &**

In this tableau we see that the ranking of constisayields variation between voiced
and voiceless obstruent in the suffix. Agree andXylfy are initially ranked in the
same stratum above *Qlg. This means that we have one constraint in faebtine
winning candidate and one constraint in favour hed toser in this stratunRooT-
FaiTH will not move, as it is in its ideal position fdris context already. The easiest
way to fix this grammar, would be for the learnentove Agree and MAg, slightly
away from each other, moving them out of the satrawn. This would yield the
correct output candidate without variation. Anotleg@tion is for MAXa) to move
down slightly and *Ohg,q to move up slightly so that these two constraswsp
places, as this would also yield the correct outpithout variation. The distance

these constraints have to travel to make this happe be seen i{94) below.
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(94)
100 *2
ROOT-FAITH
SQtar) T
_Tgree

| MAX tar] T
O — *ObSﬂar] l

As we can see, the distance these two constraaws to travel to yield the correct
output for the learner is very short, which shomidan that the time it takes for the
learners to grasp this is also short. This rankigg account for the variation between
[d] and [t] in this context, but not the consistaise of [t] only in this context. The
problem with this type of reranking, however, iattthe learner does not know which
of *Obsja; or Agree to move up the hierarchy to give theectrresult. This has been
discussed above in section 2.3.2 and was refeoradthe disjunction probleniTesar
and Smolensky, 1998: p. 244).

For vowels as well as for voiced obstruents, we oaly get the correct target

language output forms of the past tense suffix viltk given constraints and
underspecified underlying representation for thi#ixsuAs we could see in Chapter 4
(53), the voiceless obstruent [t] does occur is ttontext as well, and therefore we
may assume that this learner has changed the wimdertepresentation from

underspecified, or without laryngeal feature, teafed for laryngeal feature /t/. In

this case, the ranking of constraints would becas sinder ir{95).

(95)

play+/t/ | MAX{aq | *ObSjaq
va.d *->
b. t <

Also in this case, it is only necessary for thec@aliconstraints to swap place to get to
the correct result. In one reranking, therefore,oae get to a ranking of constraints
that gives us the right optimal output. MAX has to move down, and *Qls has to

move up, and these have to change place.
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For sonorants followed by the past tense suffixdihgation is slightly different from
the two contexts seen i{93)«95) above, as the constraint violation favourihg t
loser is not made by MAg,, but SQa.y. This gives the tableau seen@6).

(96)

cal/l+T/ | SQan | *ObSjay
va. ld *>
b. It <+

100— *z

| ROOT-FAITH
SQIar]
Agree

| MAX far] T
0 — *Ob§jar

From this we see that the time it takes for thenleato rerank these two constraints
should be slightly longer than it takes to reramk tonstraints as seen(B8)+95), as
MAX an is in a stratum closer to *Ofag than SQ.q. It may be possible to avoid
moving *Obsa past Agree in this case, and create a hierarctyp*Agree, MAXay

>> *Obsgiag >> SQan, but everything we have seen so far under 5.2a@anst this,
and this context is not able to save the algorititom making the grammar into chaos

due to the rerankings that are apparently triggered

From what we have seen under 5.2 so far, we magiwda that the gradual learning
algorithm cannot account for the patterns we haem produced by our subjects. The
algorithm triggers constraints to move in such ayvas causes the grammars to
collapse into nothing we have seen produced bystitgects. In most cases it is the
sole promotion principle of the algorithm that casishese problems. This is one of
the principles of the algorithm that is supposedntake it work better than the
Constraint Demotion algorithm. However, as has hmmnted out on two occations,
constraint promotion will present the learner witbthing but confusion do to the
disjunction problem. In addition, the algorithm usable to account for the quick
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learning of [z] after sonorants compared to aftdrep segment types due to the

disregard of universal markedness constraints.

5.3 Learning curves

In chapter 4 and previously in this chapter we hesen that the Norwegian learners
treat the two parallel English suffixes differentljhis can be seen ®7) and(98)
below. The figures i{97) below show step by step how the English parste form

may be acquired by Norwegian learners.

(97) The acquisition aof-endings by Norwegian learners

110 %
100 % -

90 %
80 %
70 %
60 %
50 %
40 %
30 %
20 %

Correct outputs

10 % - <
0% ;

U9 GK VKII
Years
—Obs[-voi_  Obs[voil_ —V_ —Son_|

80




CHAPTERS ACQUISITION THEORIES AND ANALYSES

(98) The acquisition of the past tense by Norwetganners

110 %
100 % -

90 % - —
80 % - _—

70 % -

60 % -
50 % -
40 % -
30 % -
20 % -
10 % -
0%

Correct output

U9 GK VKII

Years

|—Obs[-voil_  Obs[voi]_ =——V_ ~——Son_|

According to Stemberger and Bernhardt (2001) tlaeeetwo normal developmental
paths; the S-shaped and the U-shaped9m we can see the start of an S-shaped
curve, or at least a curve that does not show ashidped tendencies as of yet, as it is
gradually getting better.

The U-shaped learning curve is by Stemberger amchtrdt (1999: p. 1)
considered to occur in ‘a minority of developmertiadnges’. The U-shape occurs as
a result of regression in the grammar of the learaed can occur in both first and
second language acquisition.(BB) we see that the development of the acquisdfon
the past tense suffix in English goes through @desf regression from the U9 group
to the GK learners before it progresses to almestept again in the VKII group.
Regression and variation are two things that caudkktional problems for the two
learning algorithms we have already looked at.

The problem we encounter with the constraint demacapproach is that only
the constraint that is incorrectly ranked too higaly be demoted. The learner may not
make any changes to the grammar unless it is didyesomething that makes the
grammar more target-like. In the case of past tenffexes, then, there does not seem
to be any evidence in favour of changing the uryitegl representation from what it
was in the U9 learners, who produced this suffixadt perfectly. However, this
decision may be driven by some pattern that cameotseen from our data. As
Stemberger, Bernhardt and Johnson (1999: p. 12§ wthiere is often a correlation

involved in regressions, meaning one aspect ofjthenmar improves while another

81



CHAPTERS ACQUISITION THEORIES AND ANALYSES

worsens. If this is the case, the part of the gramthat does improve from this
change cannot be seen from the limited set of tteth has been collected for the
purpose of this thesis. Also, the /t/ underlyingipy be a result of overgeneralizing
the [t] seen after voiceless obstruents to all @dst In addition, voiceless obstruents
in coda position are less marked universally thaited ones, so this might be an
extra trigger for this pattern to occur. When ustogstraint demotion to account for
changes made in a grammar, the change is predwtled concise and quick due to
the fact that the constraint that is demoted betbe highest ranked constraint
violated by the winner. This happens step by séspseen in section 5.1 above. This
does not provide as quick a fix as first assumed,iaworks well with our data.
Boersma’s gradual learning algorithm also predicéslual slow change due to
the small steps the constraints involved in renagkiake either up or down the
hierarchy. The u-shape can be said to be accodotezs a result of the constraints
moving around other constraints that are cruciattie wellformedness of the outputs
in question. However, as we have already seenGthee cannot account for our data
for reasons other than the shape of the learningec\s | have already mentioned,
the shape of the learning curve for the past tenffex is not necessarily u-shaped for
our subjects. If we consider the outputs produgethb U9 group that were realized
as [ed], the story is different. | will outline twaifferent solutions for the pattern we
have observed for the past tense endings. Firatl,obne based on orthography and

lastly one which deals with lexicalization.

In Norwegian, the pronunciation of the past tens#ixs we are dealing with is
reflected in the orthography. This means that feilhg roots ending in voiceless
obstruents or sonorants, the past tense endingritterw <-t>, and after voiced

obstruents and vowels it is written <-d>. This tanseen ir{99) below.

(99)
a. brulkt] <brukt> tie[nt]
use-PAST, earn-PAST
b. la[gd] <lagd> ki[ed] <kledd>
make-PAST dress-PAST
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In addition the second type of Norwegian past tenskich does not have a
phonological parallel in English, has a vowel apjppep before the consonant
(Faarlund et al., 1997: p. 481). This can be se€hbd0) below.

(100)
kaste~kast[et] apne~apnlet]
throw~throw-PAST open~open-PAST

The two verb classes are normally separated itHdmemerfest dialect as the type we
have been using as the foundation of investigatiothis thesis is pronounced with
the endings as they are written, while the endiagoatlined in(100) above is
pronounced as [-a] in [kasta] ‘threw’. When readBakmal, however, it is common
to read these words as they would be pronouncednservative UEN, that is as they
appear in(100).

As a result of this, we may suppose that the brarof English transfer the
rule of pronouncing the past tense as it is wriftem Norwegian to English. After all,
the subjects are acquiring the second languagellatgrough instruction, of which
reading is a large part. This will explain the atences of [ed]-endings produced by
the U9 group. If we include these endings as phathis group’s proficiency with
these endings, the learning curve is no longerapsti, as the group then shows lower
percentages of correct outputs when producingsthifix compared to the GK group.
This solution makes the learning curve less corapit than previously assumed.

A different way of explaining the pattern that aprewith the past tense suffix is by
assuming that the U9 learners are at a stage inldsning of past tenses where
every word is lexicalized with the past tense fotmthis stage the words are not
analyzed, but stored in the learner's mental laxiae full chunks. The past tense is
therefore not productive at this stage, and theamahat the words’ endings are
produced correctly by this group is that they symioduce these lexicalized items.

What looks like a regression in the acquisitionnsstn the U9 and GK groups
is in reality then the beginning phase where tlaenlers in the GK group are starting
to break down the words, analyze them and use things productively. The
learning curve is then steep as the past tense ssifiandled as good as perfectly by
the VKII group only two years after the fairly clsmbeginning.
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5.4 Variation

Both of the algorithms we have looked at in thigutler can account for variation
within learner grammars in their own way. Of thefwhe constraint demotion theory
has the weakest account, which is readily admitteder their discussion of

learnability and total ranking where they writei§tpossible for the algorithm to run
endlessly when presented data from a non-totatiked stratified hierarchy’ (Tesar
and Smolensky, 1998: p.249). Their theory suppdbes, since the constraint
hierarchy is totally ranked, the only way for véioa to occur, is by continually

reranking two opposing constraints when the two mpetng candidates are come
across in turn. This could run in an endless loop.

The GLA accounts for variation in a more elegargywwith continuous
ranking, as seen above under 5.2. According totki@ery, the constraints each have
their own ranking values, and these ranking vahsg a certain amount of space in
each direction where they may float. According tattAa (2002: p. 232) the
evaluation of which candidate is more optimal, n@gk like what is seen iG101)
and(102) below.

(101)
A B C
( | 1 ] ( 1 )
\ ' ' ) \ ' )
a b c
(102)
A B C
[ L ) [ | ]
\ 1 ] \ ' J
b a c

In these two pictures A, B and C are the conflgtoonstraints favouring different
competing candidates, and a, b and c are theicts®iepoints at different evaluations.
In (101) we see the most common type of result, whiggeselection point for A is

above that of B, giving the ranking a >> b >> c.(102) the more rare result has

occurred, where the selection points for both A &tave wandered towards the
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extreme points of their area, and resulted in &mking b >> a >> c. This way we get
variation, and in addition this model can accouwnt ¥ariations where one pattern
occurs more often than another, as we have setheisase with the-endings in
particular. As Anttila (2002: p. 232-233) writeshe degree of variation will depend
on how close the fixed ranking values are to edbbroThus the ranking >> b will

be more commor) >> a rare, and C is too far away forto ever rise above eithar

or b, i.e. the ranking is categorical'.
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CHAPTER 6

SUMMARY

In this study we have seen how Norwegian studeodgiiee the laryngeal feature
distribution of two different English suffixes. btie shown how the patterns that are
similar in the two languages are acquired compé&oeitie patterns that are different
and how this can be accounted for within the camnstrdemotion learning algorithm,
but not within the gradual learning algorithm. Wavé seen that [z] after sonorants,
the context that we first predicted would be mooenplicated for the learners to
acquire, was in fact the context after which [zp@gred first and to the greatest extent.
The results found in chapter 4 were applied to tdrfferent learning

algorithms in chapter 5. Of these the ConstrainhbBton algorithm works best with
the outlined data set. The algorithm can accountliothe acquisition seen without
any unnecessary constraint movements as the constnrmove minimally. The

surprising pattern, that [z] appears to be acquinede quickly after sonorants than in
the other contexts is easily accounted for by ohiging the universal constraint *SC

which is not visible in the Norwegian grammar daoéts ranking below S, but

which becomes visible when & has to demote below it to account for the speed at
which [z] is acquired after sonorants. The reaspfon ranking *SCjust below S@

in Norwegian is explained through faithfulness glalader section 5.1.1, p.67.
In chapter 5 we saw that the gradual learning &lgorcould not account for

the patterns produced by the informants in thiglystas it predicted that the [z]
segment would appear later after sonorants tham aftwels and voiced obstruents.
As the algorithm accounts for first language adtjors by feeding constraints into an
empty hierarchy, there were no universal conssaimit could account for the quick
acquisition of this pattern in the second languagaquisition, as we saw with the
constraint demotion algorithm. The fact that thgoathm operates with constraint
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promotion did not work in favour of it, as it wouehcourage the constraint *Qhs

to move above Agree or MAw, both of which would leave the wrong grammars. In
many cases, the mere demotion of a constraint weate in favour of the algorithm,
and then the promotion concept would be vainly i@dplin addition, we saw that due
to the disjunction problem, the promotion principi@uld cause problems for the
learner in form of not providing clear evidence Warich constraint to move.

In chapter 4 we saw that the learning curve ofpi&t tense could be either u-
shaped or s-shaped depending on what data wasl@tcia the overall picture. | will
conclude here that from the data we have seen ikene evidence for u-shaped
learning in the laryngeal features of the pastdeifsone takes into consideration the
data that would leave the dataset u-shaped if stadvscarded, the acquisition curve is
indeed s-shaped. This data showed evidence fded#ineers applying orthography to
the input representation. This was linked to tle fiaat the past tense ending is in fact
pronounced the way it is written in Norwegian, dtgra which may have been
transferred at the beginning stage of the Englast fense acquisition.

What can be concluded from this thesis is that Mgman learners of English
acquire the laryngeal distribution of tiseendings at a very late stage. It does not
appear in the test until the GK group, which isafalmost 10 years of learning
English as a second language. Part of the problesnba that there is a segment in
Norwegian ([s]) that can replace this segment énEhglish contexts, which is not the

case for §] or [3] that have no such equivalents and where the dggaginpairs §]-[ 0]
and B]-[f] has to be learnt separately. Teachers of Engissla second language to

Norwegian learners should pay particular attenteothis problem area and make the
learners aware of the segment at an early stagepearnaps connect it to the past

tense suffix, as this may accelerate the learninggss of this laryngeal distribution.
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