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FACTORS OF GRAMMATICAL AND LEXICAL COMPLEXITY

Abstract:

There remains considerable disagreement about \idatbrs drive second language (L2)
ultimate attainment. Age of onset (AO) appearseé@obust factor, lending support to theories
of maturational constraints on L2 acquisition. Pnesent study is an investigation of factors
which influence grammatical and lexical complexatythe stage of L2 ultimate attainment.
Grammatical and lexical complexity were assessddspontaneous oral interviews.
Interviewees’ AOs ranged from 7 to 17. Multifacedranalyses yielded consistently significant
effects of gender and level of education for graticadand lexical complexity. Additionally, L1
use at work was found to be a significant varidbidexical complexity, improving the model fit
significantly. Conversely, AO did not figure sigieéntly. We conclude that grammatical and
lexical complexity at the stage of L2 ultimate attaent are the result of a complex interplay of
variables which are more general to language legrand performance, rather than SLA-specific
in nature.

Keywords: naturalistic L2 attainment, spontaneous speecmmiatical complexity, lexical

complexity
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58 years after escaping from Nazi Germany to Embjémna child, N.D.recalled: “I think
within six months | could speak English”. Fellowr@®n-Jewish survivors — all of whom were
between 7 and 17 years old at the time of emigraticecount similar experiences of how they
came to acquire English as their second langua®jg é.g., “English came to me easily” or “as
children you learn it much quicker”. The advantaf&earning a (second) language during
childhood is a well-established fact known to tée person, and found by many scholars in the
field of second language acquisition (SLA) (e.gai&na & Long, 2013; Luk, De Sa, &
Bialystok, 2011), but there is disagreement aboitinderlying mechanisms (see e.g., DeKeyser
& Larson-Hall, 2009).

To explore whether child-onset learners do indd#dio higher L2 proficiency than adult-
onset learners, researchers have often assessmttad\stages of L2 acquisition in naturalistic
settings (Abrahamsson & Hyltenstam, 2009; Hopp &r8id, 2011). In such studies, participants
were generally long-term immigrants with varyingagf onset (AOs). The L2 attainment of
linguistic aspects such as grammar and the lexiesrfrequently been investigated by means of
controlled, experimental designs. Most researchdabat, despite adult-onset learners’

extensive L2 exposure within naturalistic settihgsd their often very advanced L2 knowledge,

! N.D. refers to one of the interviewees from a salpus of oral history testimonies
obtained from the USC Shoah Foundation — The Lrstior Visual History and Education at
USC (University of Southern California).

% Their amount of exposure may be moderated andelihtiy internal (e.g., motivation,
attitude) as well as external (e.g., living sitaatiintegration experiences, etc.) factors. But it

most likely exceeds the amount of L2 exposure whiaksroom learners receive.
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child-onset L2 learners are nevertheless moreyliteescore within native-speaker ranges than
adult-onset L2 learners. Altogether, AO appeaiseta robust factor which explains L2
attainment across multiple linguistic domains.

Since age coincides with distinct life stages, Iteggin different experiences, researchers
have argued against maturational constraints bytipgito a range of experiential factors
(Birdsong, 2006). Amongst those are the amountoguadity of (L2) input and bilingualism
effects, i.e. the simultaneous use and practite@ianguages which prevents bilinguals from
behaving like monolinguals in either of the twodaages (Schmid, 2014). Others have
highlighted the role of socio-psychological factetsh as motivation and attitude towards L2
acquisition (see Mufioz & Singleton, 2011 for anreiew) . What emerges is a complex
interplay of factors, challenging purely biologiedplanations of L2 acquisition.

In the present study we assessed highly advancegékers with AOs ranging from
childhood to adolescence on the basis of spontanam@l productions. The speakers used the L2
almost exclusively for most of their lives. Our goas to assess which factors influenced their
oral production, in particular their levels of gnamatical and lexical complexity.

Theoretical background

The present study applied the Complexity, FlueAoguracy (CAF) approach, most
frequently used to assess beginning to advancgdssta SLA in classroom-based settings
(Housen, Kuiken, & Vedder, 2012), to investigateatted L2 proficiency. It thereby
contributes to the small body of existing CAF reskaf productive L2 grammatical and lexical
complexity in naturalistic settings beyond the atheal stage of L2 development (e.g., Forsberg

Lundell et al., 2013; Forsberg Lundell & Lindqvig012).
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The majority of research which has addressed tages of L2 development generally falls
under the umbrella terms of ‘ultimate attainmemid &ossilization’ (for reviews see Birdsong &
Molis, 2001; Birdsong, 2005, 2006; DeKeyser & Larddall, 2009; Hyltenstam &

Abrahamsson, 2008; Long, 2005; Mufioz & Singletd1,22 Rothman, 2008). Most studies

found that variability in L2 users’ linguistic altiés grows with increasing AOs, resulting in the
decreased likelihood of becoming nativelike or Aeative in the L2 (see Abrahamsson &
Hyltenstam, 2009; Hyltenstam & Abrahamsson, 20X 2ifscussions of these terms). Various
maturational explanations have been proposed ritieat period hypothesis (CPH) probably
being the most prominent one. First formulated byprieberg (1967, p. 176), it states that
maturational constraints guide (L2) language adtijoiis which after a certain age does no longer
take place automatically (implicitly) on the basfamere exposure. Positive evidence for the
CPH would be to find not a single L2 user who sihidcquiring the L2 after the critical period to
perform within native range (Birdsong & Molis, 2Q0Furthermore, a discontinuity in the
declining slope of linguistic performance wouldédeected for learners with AOs around the
end of the critical period. As discussed and erogily demonstrated by Granena and Long
(2013), the end of the critical period(s) may becteed different points in time. They found a
discontinuity in the declining slope first for Lhgnology between the age of 4 to 5, next for L2
lexis and collocations between the age of 9 taahd, finally for L2 morphosyntax around the age
of 12. However, a number of studies did not fireaclpatterns of discontinuity in the generally
declining slope (e.g., Bialystok, 1997; Bialystok-akuta, 1995; Bialystok & Miller, 1999) or a
great number of adult learners with nativelike miehcy (see however White & Genesee, 1996).
Therefore, socio-psychological explanations in @latmaturational ones have been offered to

account for differential outcomes in L2 attainment.
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Whereas such research has tapped into the enicersm of linguistic domains, we will
concentrate on studies on the acquisition of L2aymmorphosyntax, and the lexicon. However,
these domains have mostly been assessed receptiwelly only a few studies investigated them
in naturalistic, informal L2 use. To keep withiretfocus of the current study, we reviewed
studies which employed primarily linguistic, bel@awial tests as opposed to reaction time
experiments or brain imaging for assessing theiattoun of L2 syntax, morphosyntax, and the
lexicon.

Studies on grammar (syntax and morphosyntax)Studies in favour of the CPH or
maturational constraints have frequently employeangnatical judgment tests (GJTS)
(DeKeyser, 2000; Johnson & Newport, 1989, 1991\vdfestudies conducted a wide array of
tests tapping not only into receptive grammaticadwledge, but also capturing syntax and
morphosyntax at the productive level by askingipi@ants to supply missing information such
as prepositions for prepositional verbs, the corgegmmatical gender, or the correct
morphological ending of nouns (e.g., Abrahamssddy&enstam, 2009; Granena & Long,
2013). A great number of studies of the L2 attainhaé syntax and morphosyntax looked at L2
English speakers, but with different L1 backgroumittuding Hungarian (DeKeyser, 2000),
Chinese and Korean (Bley-Vroman, Felix, & loup, 898ohnson & Newport, 1989, 1991) and
Spanish (Birdsong & Molis, 2001), as well as mixddbackgrounds (Patkowski, 1980).
Focusing on an L2 other than English, Granena amd I(2013) looked at L2 Spanish and
Abrahamsson and Hyltenstam (2009) and Abraham&i?} at L2 Swedish. Across these
studies AO ranged from birth (into a migrant familyp to adulthood. Participants’ minimum
length of residence (LoR) was usually around figarg and their age at testing (AaT) ranged

from the ages of 20 to 50. All of these studiesipto significant age effects as most adult-onset
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L2 learner did not fall within the (monolingual)thee speaker range. Abrahamsson and
Hyltenstam (2009) even found only a few cases ofl.@nset learners who actually performed to
this yardstick. Overall, a vast amount of evideoosfirms AO effects on long-term migrants’ L2
proficiency. Given that older immigrants appeabédess successful in acquiring a second
language, many scholars have argued in favour tinaigonal constraints.

In addition to the studies reviewed thus far, ther@so some evidence from investigations
of productive grammatical complexity, in particutdrthe morphosyntactic characteristics of
spontaneous or semi-spontaneous L2 productionsdhwhingthlight the role of age of onset. In a
series of studies, Bartning and colleagues (Bagtrtorsberg, & Hancock, 2009; Bartning,
Forsberg Lundell, & Hancock, 2012; Forsberg Lundell., 2013) looked at L1 Swedish adult
learners of L2 French with LoRs ranging from 1 tge&rs (university students), 5 to 15 years
and 15 to 30 years. A comparison of these threepgravith native speakers matched for AaT
showed that all three L2 groups differed from thgitive counterparts with respect to
morphosyntactic performance. Schmid (2014) alsodioagroup of highly advanced late learners
of L2 German to differ significantly from monolingls and L1 attriters, particularly where noun
phrase morphology in spontaneous speech was c@tcérhese findings based on speech
production strengthen the claim that nativelikefg@nance does no longer seem to be possible
for adult-onset learners in that domain.

Evidence against strong claims for the CPH conm@s f series of studies which applied
similar methodologies. L1 backgrounds of particigararied and included English, Dutch and
Russian (Hopp, 2010), Chinese (Bialystok, 1997)egda (Flege, Yeni-Komshian, & Liu, 1999),
as well as German and French (Bialystok, 1997;B@xtel, Bongaerts, & Coppen, 2003; White

& Genesee, 1996) in addition to other GermanicRaohance languages (White & Genesee,
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1996). The L2s under investigation were again mdstiglish (Bialystok, 1997; Marinova-Todd,
Marshall, & Snow, 2000; White & Genesee, 1996),dsb German (Hopp, 2010) and Dutch
(van Boxtel et al., 2003). The distribution in terof AOs and LoRs of the participants is
comparable to those in studies arguing for matomati constraints. However, findings point to
the possibility of nativelike L2 grammar attainméaig., van Boxtel et al., 2003) and a generally
continuous decline of L2 proficiency with increagidOs. Such studies found that the observed
age of onset effects were confounded with factoch sis L1-L2 similarities (Bialystok, 1997;
Hopp, 2010), LoR effects (Bialystok, 1997; van Babdt al., 2003) and amount of current L2 use
(Birdsong & Molis, 2001; Flege et al., 1999). Lewéleducation was also proposed to be a viable
factor of L2 ultimate attainment bygbBrowska (2012), who reviewed studies on adult
monolingual speakers’ grammatical knowledge.

Altogether, practically all studies report rathebust age effects on L2 ultimate attainment.
But given the fact that some studies found nategtierformance and a continuous rather than a
discontinuous slope, alternative (possibly age-condling) variables such as L1 development
and use, typological distance between the L1 aad #h motivation and attitude by the learner
should be considered. As for the data under ingatstin, we note that grammatical complexity
in spontaneous speech has rarely been assessadies of ultimate L2 attainment. To get a
more accurate picture of factors which affect granical complexity at the level of advanced L2
proficiency, we therefore investigated migrant earhers in a naturalistic SLA setting where age
of emigration corresponds with AO.

Studies on semantics and the lexicoffurning from (morpho) syntax to the lexical
domain, it appears that evidence for and againinat@onal constraints is limited. Studies which

have clearly argued for a CPH in the lexical donsme.g., Coppieters, (1987), Abrahamsson
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and Hyltenstam (2009), and Granena and Long (201 testing battery administered by
Granena and Long (2013) to L2 speakers of Spanidtded lexical tasks on multi-word
correction and completion, a picture-guided naveaind a two-word preference task, all tapping
into lexical proficiency. Abrahamsson and Hyltenst@009) also employed several gap-filling
tasks to test lexical knowledge and formulaic segas. In comparison, Coppieters' (1987)
approach lies at the crossroads of syntax and ulisesemantics. L2 speakers of French,
identified as near-native, with a mean LoR of lykdrs in France were asked to judge the
acceptability of sentences not only with respeaytatax but also discourse semantics. Across
these studies significant differences between thedrticipants and native speaker controls were
found. This lack of nativelike performance in peutar among the adult-onset learners was
interpreted in favour of maturational constraints.

On the other hand, several studies provide evidagast definitive age effects on the
acquisition of the L2 lexicon (Hellman, 2011; Maywa-Todd, 2003; Montrul & Slabakova,
2003). Montrul and Slabakova (2003) administerédiif-value judgment task and a sentence-
conjunction task to a group of L2 learners of Spamf differing proficiency levels (near-native,
superior or advanced) who began studying Spanikigimschool around the age of 12. They
found that approximately one third of their L2 papants performed within the native speaker
range on both tasks. More than half of these ppatitts had been grouped as near-native. In
another study of L2 English, Hellman (2011) adntevisd several receptive vocabulary
knowledge tests including the Peabody Picture Voleap Test (PPVT) and a Self-Rated

Vocabulary Test to a group of 33 adult-onset learoé English with Hungarian as their L1, as
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well as to 30 monolingual and 30 bilingual natipeakers of English Generally, the first group
performed significantly worse on all measures aspared to the monolingual and the bilingual
native English group who defined the native leaglge. Nevertheless, 76 per cent of the adult-
onset L2 learners were judged as having achievediee level of L2 vocabulary (in reference to
the mean scores of the adult US native speakergtigr). This was partly in line with
Marinova-Todd (2003), who found some adult-onsatriers to be indistinguishable from native
controls on tasks tapping into the lexicosemarimain. This finding led Hellman (2011: 177)
to argue that adult-onset L2 learners can achienatige level in their L2 vocabulary. In
addition, Hellman (2011) found five exceptionaklainset learners who outperformed the native
speakers on all three administered tasks. All efrthurned out to be highly educated and to
possess outstanding intellectual giftedness wiaides the question whether they are outliers and
should be excluded from the sample. All studiestioard here conclude that adult-onset
learners who are sufficiently engaged with the &8 attain nativelike lexical proficiency.
Positive effects of education on the lexical knayge of adult native speakers have also been
found by Mulder and Hulstijn (2011). Such findirgggoport browska’s (2012) suggestion to
consider level of education as a factor in research2 ultimate attainment with highly
advanced L2 speakers.

Some evidence against maturational constraintexiodl L2 acquisition also stems from

studies on spontaneous speech, suggesting thabdu#tronset learners can attain nativelike

% They were all native speakers of English who eigrew up in a US household where a
language other than English was spoken or they @gresed to a foreign language while living

abroad for many years (Hellman, 2011, p. 167).

10
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levels in this domain. Bartning and colleagues &mbkt the collocational knowledge of L2
speakers of French with Swedish as their L1 (Bagmeit al., 2009, 2012; Forsberg, 2010;
Forsberg Lundell et al., 2013). No proportionafeténces in the use of collocations were found
between adult onset learners with LoRs of 15 tge3rs and native speakers of French, while
there were significant differences between the gmwith the lowest LoR (university students
with 1 to 3 years of LoR) and all other groups wiahger LoRs. These findings suggest that
sufficiently long LoRs might lead to nativelike kg in the lexical domain, even among adult-
onset learners. Altogether, studies based on gesasient of semi-spontaneous oral production
suggest that nativelike levels of L2 lexical knogde can be achieved, though LoR and L1-L2
pairing appear to be moderating factors.

In sum, for the lexical domain studies on advaricgg@roficiency are generally scarce,
whether they test receptive or productive lexisn8@vidence suggests that AO might have an
effect, in particular for receptive lexical skillsut clearly other factors must be considered such
as LoR and level of education.

To conclude, studies on the acquisition of syntaatid lexical proficiency have argued
both for and against maturational constraints. @ason why the controversy has not yet been
resolved may be the earlier attested methodologmdhtions. As for example Long (2005)
showed, there are a number of issues concernisg gtadies, above all their often narrow
methodological scope with respect to the dominaetaf GJTs for testing. Furthermore, as
demonstrated above, very little is known about t&mgmnatical and lexical complexity at the
stages of advanced L2 proficiency when assessetigtively. Along the lines of suggestions
made by Long (2005), DeKeyser (2013) presentd aflisriteria toward better sampling for

future CPH studies, amongst which are:

11
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* LOR >10years

» Sufficient variability in LoR

» Spread in socio-economic status (SES)

* AaT below 50

» Participants who have almost exclusively used the L
» Etc.

The present study aimed at taking a step towakgtsethuggestions by extending the scope
to very advanced L2 speakers who spent the majofrittyeir lives in an L2 environment and
used the L2 almost exclusively. Instead of GJTsaanaysed their spontaneous productions on
the basis of oral history interviews to find outetter grammatical and lexical complexity in the
L2 are related to different internal and externgleriential background variables, including age
of onset, length of residence, age at testing el of education. We chose for a range in ages
of onset from 7 to 17 years, since a discontinwaddine is expected to be found for L2 lexis and
morphosyntax according to recent finding by Graremé Long (2013).

Research questions

Given our discussion on the effects of age of oasdtother factors on advanced L2
proficiency and nativelikeness regarding grammaéastaod lexical L2 attainment, we formulated
the following research questions.

1. How does age of onset affect the complexity of y2a&x in spontaneous oral production?
Are there any other variables which might explai& &acquisition of L2 grammatical

complexity?

12
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2. How does age of onset affect the complexity of&dal use in spontaneous oral
production? Are there any other variables whichhaxplain the acquisition of L2 lexical
complexity?

Method
Interviewees.The study analysed 102 oral history testimonieglvtvere given by

German-Jewish immigrants in the USA, the UK andtrali between the 1970s and 2010. The

L1, which they spoke exclusively before emigratieas Germah At the time of departure from

Germany the interviewees were between the age$m17 with a mean age of onset (AO, which

corresponded to their age at emigration) of 12d¥/€On average, our interviewees’ length of

residence (LoR) in any of the three English-spegkiost countries was 61.3 years (range 41-73).

Table 1 shows that the greater part of their liwvas spent in the L2 environment. At the time of

testing (Aal which corresponds to AaT) interviewaese on average 73.6 years old (57-87).

The majority of interviewees were female (n = 60)e level of continued exposure to German

(L1 Exp) after emigration was assessed by threepeddent raters on a scale from 1 (low) to 7

(high). These ratings were based on the occurrehsitements in the interview regarding (a)

avoidance of speaking German, (b) manner of engrdé.g. adoption into a foster family), (c)

contact with family members, (d) origin of maritartner (native German, native English, or

other L1), (e) continued use of German (during issidvork, or extracurricular engagements),
and (f) integration into English-speaking commurfttyough studies, work, and/or

extracurricular engagements). Interrater agreemoerat! pairs was r > .7. We considered the

* None of the interviewees spoke Yiddish. Some efrttmentioned that they started taking

English at school in preparation for their emigyati

13
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median value as the final L1 Exp score to avoiditiileence of outliers. Interviewees’ average
L1 Exp was 4.34. In addition to L1 Exp we also uned a categorical variable for the use of
German at work (L1 at work) to capture professiaadosure to German. This variable is more
concrete than L1 Exp which was based on subjecditregs. In addition, L1 at work was
assumed to complement the L1 Exp variable in thmuse of the L1 at work allows for
monolingual mode. Opportunities for switching mayrbduced in a working environment,
allowing for a more consistent exposure to andafiseerman (Schmid, 2007). On the other
hand, with family and friends bilingual mode is mdikely, with inconsistent exposure to the L1
(e.g., Schmid & Dusseldorp, 2010). Based on thervigwees’ statements it was established that
14 used German at work, 66 did not, and 22 didormtide any information on their use of the
L1 at work. With respect to level of education (EdLL of the interviewees did not obtain a high
school diploma (low); 34 interviewees obtained ghtschool diploma or completed a kind of
vocational training in case they did not finishihgchool (mid); 46 of the participants graduated
from college or university (high). For 11 of therfi@pants we were unable to identify their Edu
due to lack of background information. These wexdugled from the analyses. Table 1 gives an
overview of the background variables.

[Table 1: Overview independent variables]

We refrained from using a control group. Sincela data used in the analyses are from
interviewees who emigrated under severe circumeganicwas not feasible to find a comparable
monolingual control group (see also Schmid, 2002 8.

Oral history testimonies. The data consisted of 102 oral history testimonies

(autobiographical interviews) in which our partais narrated their lives before and after

14
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emigration. We acquired these testimonies frommsseurcey including libraries and archives
in Germany, the UK, and the USA.

With the rise of the oral history method over tlastfew decades (Pavlenko, 2007)
generally accepted standards for such interviews baen developed. This means that despite
their different origin with respect to the sourcetave, the interviews were usually quite similar
in their scope and content. Each interview usustyted with background questions regarding
date and place of birth, as well as the currentcdglee interviewee. Next, the interviewees talked
about their childhood (and adolescence) in Germaftgn with references to their parents and
other family members. Most interviewees also reggbtheir experiences of the pogrom on the
night of November 9 to 10, 1938. For many this deds a turning point after which they and
their families knew that they would have to leawr@any as soon as possible. All of our
interviewees left between the pogrom and the oatboé World War Il on September 1, 1939.
The testimonies usually proceeded with discussirgriterviewees’ process of emigration, their

arrival in the country of destination and the swjosat years.

> The data were obtained from the following instiins: Werkstatt der Erinnerung
(Hamburg, Germany), Alte Synagoge Essen (Germdhgf, Manfred Brusten (Wuppertal,
Germany), USC Shoah Foundation Institute (Los AegdUSA), Fortunoff Video Archive for
Holocaust Testimonies (Yale University Library),uber Holocaust Library and Education
Program (San Francisco, USA), United States Holstdsiemorial Museum (Washington, D.C.,
USA), and the Association of Jewish Refugees (LondiiK). We thank these institutions for

their kind permission to use the interviews in study.
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Given the focus of such testimonies on person#bihies, they are primarily considered a
historical source providing historians with a wimdmto people’s personal past. On the other
hand, these narratives also represent a rich sofiggontaneous speech which may give us
insight into patterns of discourse (Labov, 2013iften, 2001) as well as into processes of
language development such as L1 loss (i.e. Litiattjiand L2 acquisition (Schmid, 2002, 2012).

Data generation.The first step was to establish detailed transsifiqgr the first 30 minutes
of each interview based on extensive guideliness€&hguidelines (available from on this
website: http://www.let.rug.nl/languageattritiordts) adhere to the transcription standards of
CHAT (MacWhinney, 2000) and specify what belonggf@main utterance line, how to deal
with anonymization of names, places etc., the tnapison of compound words, phrases and
collocations, as well as epistemic phrases, acrenymomplete, contracted and dialectal forms.
The transcripts also contain information on fileetl empty pauses, repetitions, retracing and
reformulation, false starts, stutters, and code$wes. The guidelines furthermore specify to split
up utterances according to the Analysis of Speedh(AS-unit) suggested by Foster, Tonkyn,
and Wigglesworth (2000). An AS-unit must consishimally of one or more clausal or sub-
clausal units with the option of subordinated cksuassociated with either (Foster et al., 2000,
pp. 365—-66). This approach allowed for the inclasad fragment-like independent units common
in naturalistic speech. These fragment-like uniéyioe phrases which can be elaborated to a full
clause based on content (such as the phrase “Bars.y in response to the question “For how
long were you there?”), or they may simply be itdag or nonsentences as identified by Quirk,
Greenbaum, Leech, and Svartvik (1985, pp. 838+4B&)nation and pauses served as additional
indicators of where to break an utterance. In mases utterances stretched across several lines,

the so-called main tiers.
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For generating syntactic measurements, the fif80 18rds of pruned speech, i.e.
excluding repeated, retraced, reformulated or ingeta material, were annotated based on
detailed guidelines (available from the authors)e Syntactic annotation below each main tier
included information on whether the tier was tretstf an utterance and AS-unit, whether it is a
main or subordinated clause or a fragment-like, uhé length of the tier according to the number
of words in the pruned speech, the length of thgest, the number of finite and non-finite verbs
and the length of noun phrases. Where applicatititianal tags were included to capture the
type of relative clause (object vs. subject relatilause) and passive constructions. The
following example illustrates the grammatical taggi

*XYZ: so she was away (..) for quite some time .
%xcsy: UTT|AS|MC:8|SUBJ:1|V:1:0|NP:2:4|
Part-of-speech tagging to generate type-token-(@fid&R)-based lexical measurements was

done for the first 30 minutes of speech using thgliEh MOR grammar of CLAN
(MacWhinney, 2000).

For the generation of the hypernymy measure ot#hdophistication, the Coh-Metrix
software (Graesser, McNamara, Louwerse, & Cai, 20@4% run on approximately the first 2000
words per transcript (about 1600 words of prunexesh).

Measures of grammatical and lexical complexityln consideration of current discussions
on defining and operationalizing complexity (ButdHousen, 2012; Ortega, 2003, 2012;
Pallotti, 2014), complexity was approached herstinctural terms. In that sense, the complexity
of a phenomenon or entity (i.e., the L2 grammarthed_2 lexicon in the present study) can be
defined in terms of (a) the number and natureso€@mponents; and (b) the number and nature

of connections between its components (Bulté & ldoyu2012). From this definition follows a
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multi-dimensional construct of complexity which sibbe operationalized using multiple
measurements.

To capture the multi-dimensionality of grammatiaatl lexical complexity (see Bulté &
Housen, 2012 for an illustration), we selected svmeasures for each based on three criteria.
(1) The measures should have little overlap (comzdly) and capture distinct dimensions, e.g.,
diversity (i.e., the variation in grammatical aedital choices) and sophistication (i.e. the use of
advanced grammatical constructions and lexicalsje(2) The measures should be applicable to
spoken language, i.e. capturing characteristick asmoun phrase length and diversity which are
generally assumed to be limited in conversatiore¢h, 2000) and thus reveal differences in
complexity. (3) Finally, they should tap into digtt proficiency spheres of the L2 speakers that
are beyond the advanced stage of L2 developmemtendspecially morphosyntactic measures
have been demonstrated to be indicative of norveagiss (Bartning, 2012). Since English does
not make use of extensive inflectional morpholagyd given that we were looking at highly
advanced L2 speakers, we chose to consider voigghology by looking at the frequency of
passivé use. All in all, we generated a variety of meastceassess grammatical and lexical
complexity.

We selected five measures of grammatical complekiby syntactic complexity we chose
mean number of words per AS-units to capture théesee level, mean number of non-finite

adverbial dependent clauses (DCs) per AS-unit ptuca the sub-clausal level and mean number

® We acknowledge that the passive is not a purelphwogical measure. It is rather a
morphosyntactic feature since its use also regsiyetactic restructuring as explained by Koénig

and Gast (2009, p. 123).
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of words per noun phrase to capture the phrasal.l&g Norris and Ortega (2009) point out, for
advanced learners complexification is to be exgketpecially at the phrasal level, where it has
been found that length of noun phrases increastgerrthan the number of subordinate clauses
(e.g., Michel, Kuiken, & Vedder, 2007). The numbé&passive constructions per clause served
as a morphological measure.

Lexical complexity is again a multidimensional cwuast for which multiple dimensions
have been distinguished: diversity, density, contjpoglity and sophistication (see Bulté &
Housen, 2012 for illustration). However, SiskovAX2) showed that various measures
apparently capturing diversity and sophisticativertap. Based on her findings and recent
investigations on lexical measures (Crossley, SajstMcNamara, & Jarvis, 2011; Jarvis,
2013b) we selected four measures. For diversigymale type-token ratio (TTR) was chosen and
for density a ratio of content words (nouns, vedrs] adjectives) to the total number of words.
Both measures capture the entire spectrum of wasses. For sophistication we selected two
measures, frequency bands to capture the levafreuent content words (nouns, verbs, and
adjectives) and mean hypernymy to capture the lefvetlected content words (i.e. nouns and
verbs). The frequency band ratio is a corpus-irtlefrequency-based measure (see Verspoor,
Schmid, & Xu, 2012 for details) showing the relasbip between infrequent lemmas used by
each interviewee in comparison with the infrequentmas used across the overall corpus.
Hypernymy refers to semantic relationships betweerds (for nouns and verbs only), i.e.
associations between hypernyms (superordinate wergls entity or furniture) and hyponyms
(subordinate words, e.g., chair or stool). In thertiNet scale (Crossley, Salsbury, & McNamara,
2009; Fellbaum, 2013) a word located at the lower @& the hierarchy, e.gentity, has a higher

hypernymy level and is thus more abstract, whikoed located at the higher end, edpair, is
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more concrete Thus, we measured the degree of abstractnessinérand verbs used in the oral
productions. As Crossley, Salsbury, and McNamab@94® found, advanced learners have access
to a wider range of hypernymy levels. Hypernymy ais® found to be a predictor of holistic
human lexical proficiency ratings (Crossley et 2011).

Analyses: mixed-effects modelsSince each interviewee received multiple compjexit
scores, we conducted linear mixed-effects regrassiadeling, using thBne4 package (version
1.1-7) forR (version 3.1.1.), with interviewee as a randomtffactor to take the structural
variation linked to each interviewee into accoWiie assessed if random intercepts and random
slopes were necessary by comparing the Akaikermdtion Criterion (AIC; Akaike, 1974). The
inclusion of random intercepts allows to take thgability associated with the interviewees into
account (some interviewees tend to have higher ity scores than others). The inclusion of
random slopes allows accounting for the variabilityhe effect a certain predictor has. The AIC
offsets the complexity of the model to the goodradg. An AIC difference of at least 2 (with
the more complex model having a lower AIC) indisateat the higher complexity of the more
complex model is warranted (Wieling, Nerbonne, &an, 2011). AIC is related to the
evidence ratio which expresses the relative prdipathat the model with the lowest AIC is
more likely to provide a more precise model of da¢a (Blankevoort et al., 2013). The
consideration of random intercepts and slopes pitsuging anti-conservative (i.e. reporting too

high p-values; Baayen, 2008; Baayen, Davidson, & Bat@e83p

" This is unlike to what a hypernymic hierarchy wbukually look like. Here a word

located at the lower end is more concrete, whiked at higher end is more abstract.
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To perform mixed-effects regression modeling ondifierent complexity scores, we first
z-transformed all grammatical and lexical measudssng the reshape package (version 0.8.5) in
R, we merged the scores into a grammatical complexitl a lexical complexity score which
were each agairtransformed.

Results

Grammatical complexity. The total number of grammatical complexity scanesur
dataset was 455 based on 91 interviewees. Taltlev?ssthe means, standard deviations,
minimum and maximum values for each individual gnaatical complexity measure.

[Table 2: Overview of grammatical measures]

Table 3 shows the coefficients and associatedsstatiof the fixed-effect factors and
covariates of the final mixed-effects regressiordel@btained by using our exploratory analysis
(the explained variance of the complete model wiclg all random intercepts and slopes was
74%; the fixed-effect predictors on their own aauedl for 10%).

[Table 3: Linear mixed-effect model of grammaticamplexity scores]

This model shows that male interviewegs(.528,t = 3.775) and participants with a
higher educationf(= .228,t = 2.272) obtained overall higher complexity scofidse other
potentially confounding variables (i.e. AO, Aal,Rpand L1 Exp) did not reach significance by
themselves or in interaction with any other vamadhd were therefore not included in the model.
11 interviewees had to be excluded due to missifggrnation on their level of education.

Table 4 gives an overview of how log Likelihood aki€C values changed with the
inclusion of the significant fixed-effect predicsowhile keeping the random-effects structure
constant (see Wieling et al., 2011). The baselindehonly consisted of the random intercepts

for interviewee. The AIC decreased by at leastth wie step-wise addition of each fixed effect
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factor, suggesting that the inclusion of genderlamdl of education in the final model is
warranted.
[Table 4: Goodness of fit of the fixed-effects loé tmodel for grammatical complexity]

Model criticism revealed that the distribution esiduals was more or less normal, as
illustrated in Figure 1.

[Figure 1: Distribution of residuals of grammaticaimplexity model]

We did not find a significant effect for AO. A giaipal look at the data (see Figure 2)
shows the-transformed scores for the individual grammatahplexity measures in relation to
AO. It reveals that higher grammatical complexitpres were found across all AOs. The highest
scores were obtained by interviewees with AOs alamd below the age of 12, whereas lower
scores were more likely to be obtained by the ui¢svees with AOs beyond 12.

[Figure 2: The relationship between age of onsdtgrtammatical complexity]

A closer examination of several ‘outstanding’ cases interviewees with the highest and
the lowest score, revealed that the three intemgsmwith the highest scores (for the number of
passives per clause and the number of nonfinitertigmt clauses per AS-unit) were male. Their
ages of onset ranged from 9 to 12, their intenages from 68 to 81, and their lengths of
residence from 59 to 71. All three of them had aion@ to high level of education and were
found to have a high degree of continued L1 expggsanging from 5 to 7. They all had
succeeded professionally in the areas of photogrdptsiness, and academia. The interviewees
with the lowest scores (for the number of dependkises per AS-unit and the number of words
per AS-unit) were female. They had ages of onsejing from 14 to 16 with ages at interview
ranging from 68 to 78, and lengths of residencgiranfrom 52 to 64 years. Two of them had

obtained a low level of education, whereas onedirdined a high level of education. Their
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continued exposure to German ranged from mediurto(Bigh frequency (7). In terms of
profession they varied from one interviewee purguirainly housewife activities to another
working for the United Nations. This qualitative@se-up partly confirmed the statistical model
which showed gender and level of education efféicable 3).

Lexical complexity. The total number of lexical complexity scores ur dataset was 300
observations based on 75 interviewees. Table 5 shimsvmeans, standard deviations, minimum
and maximum values for each individual lexical ctewrjty measure.

[Table 5: Overview of lexical measures]

Table 6 shows the coefficients and associatedsstatiof the fixed-effect factors and
covariates of the final mixed-effects regressiordel@btained by using exploratory analysis (the
explained variance of the complete model inclugihgandom intercepts and slopes was: 51%;
the fixed-effect predictors on their own accouritad 13%).

[Table 6: Linear mixed-effect model of lexical colexity scores]

This model shows that interviewees who were make 394,t = 2.714), highly educated
(B=.277t=2.696), and who used German at wdgik (514,t = 2.802) obtained higher lexical
complexity scores. The other potentially confougdiariables (i.e. AO, Aal, LoR, and L1 Exp)
did not reach significance by themselves or inrateon with any other variable and were
therefore not included in the model. 27 interviesvbad to be excluded due to missing
information on their Edu and whether they used Gerat work.

Table 7 gives an overview of how log Likelihood akiC values changed with the step-
wise inclusion of the significant fixed-effect pretrs while keeping the random-effects

structure constant (see Wieling et al., 2011). iflckusion of each additional predictor resulted in
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an AIC decrease of at least 2, warranting the fimadlel with the three fixed effect factors:
gender, level of education, and the use of Gerrmaroek.

[Table 7: Goodness of fit of the fixed-effects loé tmodel for grammatical complexity]

Model criticism revealed that the distribution esiduals was more or less normal, as
illustrated in Figure 3.

[Figure 3: The distribution of residuals for ledicamplexity model]

A qualitative look at the interviewees with the iégt and the lowest lexical complexity
scores (see Figure 4) shows that the three inteeas with the highest scores (for the ratio of
content words and total words and TTR) were twoenaald one female. Their ages of onset
ranged from 12 to 16 and their interview ages fitimo 81. Their lengths of residence ranged
from 59 to 66 years. The three interviewees wenaddao have had frequent continued L1
exposure (5 to 6) and they had obtained a mediumgtolevel of education. Whereas two of
them pursued academic careers as university lesfuoee worked as a professional
photographer. The interviewees with the loweste¢for the ratio of content words and total
words and TTR) were two male and one female wittsag onset ranging from 8 to 11. For one
of the interviewees we have no further backgroumiormation. The other two interviewees were
65 and 66 years old at the time of the intervied laad resided in the L2 country for 55 and for
57 years respectively. Both had continued L1 exporanging from some (3) to a high (7)
degree and they had obtained a medium to high heducation. One of them worked as a
nurse whereas the other was an engineer.

[Figure 4: The relationship between age of onsdtlaxical complexity scores]

Discussion
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Age of onset effectOur findings do not lend support to the criticatipd hypothesis and
maturational constraints. In fact, the analysesdidreveal an effect of age of onset (AO),
neither for grammatical complexity nor for lexicamplexity at the word level (see Figures 2 &
4). A graphical look at the relationship between &@l grammatical and lexical complexity
scores revealed a similar distribution of scoregssxall AOs. A slightly deviating picture
emerged with respect to the distribution of veny End very high scores. For grammatical
complexity we found that very low scores were alediby several interviewees with an AO
above 12. Very high scores on the other hand wetareed by several interviewees with AOs
between 8 and 12. A slightly different picture egest for lexical complexity. Here several of the
interviewees with AOs below 12 obtained the lovsesires, whereas interviewees across all AOs
obtained the highest scores. A qualitative inspeatif the interviewees with the highest and the
lowest complexity scores reveals differences inatghe time of the interview and the
professions which the interviewees pursued. Intergly we find that the interviewees who
scored highest on the lexical measures were dider those who scored lowest. This suggests
that lexical growth takes place well into old ageg(, Ramscar, Hendrix, Shaoul, Milin, &
Baayen, 2014). The qualitative inspection furtheggests that a profession which requires
extensive use of and exposure to language su@aelihg might benefit lexical complexity.

Altogether, the lack of evidence for age effectsantrast to what previous studies found
(e.g., Abrahamsson, 2012; Abrahamsson & Hyltens29; Schmid, 2014) might be due to a
number of factors. First, our interviewees spenstnod their lives in the host country. Their
length of residence (LoR) exceeded the usual tpaa $ound in similar studies by at least 10 to
20 years (Erman, Denke, Fant, & Forsberg Lundéil42 Forsberg Lundell et al., 2013). Even

though it has often been suggested that not muahges beyond 10 years of LoR (Stevens,
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2006), one cannot ignore that there are areasigtilge such as the lexicon which change
continuously for L1 and L2 speakers alike. This ldalso explain why the qualitative look at
the lexical complexity scores showed that intengeg/with higher ages at emigration obtained
some of the highest scores. What may be at plag/ieehat the L1 lexicon had already
developed substantially and might have servedfasralation on which to build and enrich the
L2 lexicon. A larger pool of L1 lexical items coutthable a positive transfer effect from the L1
to the L2 lexicon. A second reason for the lackgé effects may be that all interviewees
emigrated from Germany under exceptional circuntganMany of them had been directly
exposed to anti-Semitic actions and to the violenaated by the Nazi regime. Especially those
interviewees who were already adolescents at e Will have consciously experienced the
increasing hostility, which was likely to triggéreir motivation for emigration and for distancing
themselves from Germany. Many of our interviewegdieitly talked about their wish of leaving
the past behind and assimilating to the host conitmumich might partly explain why we did
not find an AO effect. This hypothesis is in lingwSchmid's (2002) findings of severe L1
attrition in a similar group of German-Jewish refsag who emigrated shortly before the outbreak
of WWII. Third, finding no age of onset effects mag due to the chosen age range. While we
cannot exclude the possibility the window of oppaity closes before the chosen age range,
studies particularly on morphosyntax have repegtéeinonstrated that the offset of a critical
period is to be expected around the age of 12 Gzanena & Long, 2013; for reviews see
DeKeyser & Larson-Hall, 2005; Hyltenstam & Abrahams, 2003).

Alternatively, our interviewees may be resembliraytBing and colleagues’ (2012) most
advanced group of Swedish L2 learners of Frenclth Yéigard to lexical measures they did not

find this group to differ significantly from nativ@peakers. However, there were persistent
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morphosyntactic deviances. This might be for ‘cHasguistic’ reasons, a potential factor pointed
to by Erman et al. (2014). As already mentionedjlish is morphologically poor. French on the
other hand has a complex morphology which is likelpe challenging for any L2 learner of
French. This would also confirm Schmid's (2014)lss That we did not find an age effect for
our interviewees who were all L2 speakers of Ehglisuld suggest that they do mirror Bartning
and colleagues’ most advanced group of Swedisleathers of French who did not differ
significantly from native speakers. However, thosidusion remains highly speculative.

Instead of AO effects which would be specificalyated to the L2 learning context, our
findings of gender and level of education effeciggest patterns to be expected in a group of
native speakers of both sexes and with differarglteof education. Hence, our interviewees’ L2
proficiency at this level is not related to variebkpecific to the L2 learning context such as AO,
but rather to general variables which might affanguage learning in general and performance
of L1 and L2 speakers alike, such as gender arad téveducation.

Gender effect.For grammatical and lexical complexity we founsignificant effect of
gender. If interviewees were male, they were miedyl to obtain higher scores in both domains.
The qualitative inquiry confirmed this differenaa grammatical complexity, where the
interviewee with the highest score was male anattegewith the lowest score female. To our
knowledge, gender effects regarding grammaticall@xidal L2 proficiency have not received
much attention. Reasons for this gender effect trbglrelated to our data set and the population
under investigation. It is conceivable that the nmeaur sample were more likely to be the
provider of the family, as would have been commiotha time. Being responsible for their
families, men were likely to engage in the laboarket more actively than women. In turn, they

would have had more opportunities to converse ambhnect to English-speaking co-workers;
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hence, to integrate more easily than their femalenterparts who took over the role of being
housewives. Men’s chances for conversation thezefaiuded (to some extent) but also
expanded beyond the private realm. On the othedt,h@omen’s realm of communication if they
chose to stay at home might have been more restriotfamily, neighbours and fellow mothers.
However, there is no correlation between genderdaral of education as well as pursuing a
professional career for the interviewees in ouadat, suggesting that women were equally well-
educated as men and did pursue professional caeeedently, there is no clear indication for
why men obtained significantly higher scores thamen on the basis of level of education and
interviewees’ careers. Our findings require furtimmestigation. Immigrant communities where
men traditionally hold the role of the provider nmfalp to shed light on our interpretations.
Level of education effectWe also found a significant effect of level of edtion for
grammatical and lexical complexity. If interviewegere highly educated, they were more likely
to obtain higher scores in both domains. The edutatfect can be regarded an external-
experiential factor according to Birdsong's (200@ysification, or a socio-psychological factor.
Level of education has been found to play an ingrantole in L2 proficiency, particularly in the
lexical domain (e.g., Hellman, 2011). Notably, leekteducation effects are not specific to the
SLA context but have been demonstrated for L1 prerficy, for L1 grammar (8browska, 2012;
Dabrowska & Street, 2006) as well as the L1 lexiddmlfler & Hulstijn, 2011). Since we find
this effect amongst L2 speakers while there isigoificant effect of AO, we tentatively
conclude that our interviewees show similar pate® did the native speakers in the above
mentioned studies. Level of education appearsve haositive effect on both L2 grammar and

L2 lexical knowledge.
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A qualitative view on our data revealed that thioéerviewees with the highest scores for
grammatical and lexical complexity had not onlyasbéd a higher level of education, but they
were also professionally accomplished mainly asn@ss men or academics. The type of work
might also have had an effect on their languagetiapd, thus, their L2 proficiency. However,
due to missing data we were unable to pursue thestopn further.

Use of L1 German at work.The more general variable capturing continued sxpoto
German after emigration (L1 Exp) did not yield affect, while the more specific factor, the use
of German at work, did show a positive effect oridal complexity. This finding asks for
speculative explanations as there are no studiesmplexity which have addressed this
particular relationship according to our knowledgewever, as Wolter (2006) suggests, the L1
lexicon can be both beneficial and hindering toabguisition of an L2 lexicon. In our case, for
lexical complexity there appears to be a benefifact of bilingualism, i.e. the active and
consistent use of both languages. This might paslgdue to the high degree of abstract words
with a Greco-Latin origin in both languages. Thagesof such words should contribute to a
more sophisticated lexical production, especialhewincluding hypernymy as a measure of
lexical proficiency, as in our analyses. Alternatiy the continuous learning and use of the first
language at work might also encourage the L2 spealexpand his L2 vocabulary.
Furthermore, the extensive linguistic experiencbiliguals probably enables them to use
language much more creatively, allowing for moneedse productions. However, these findings
require further investigation.

Conclusion
In this study we assessed the grammatical anddlexamplexity of spontaneous oral

productions by long-term L2 speakers and how theyaffected by age of onset, length of
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residence, continued L1 use, level of educatiod,ather potential factors. In an attempt to
capture the multidimensionality of grammatical d&dcal complexity (Bulté & Housen, 2012;
Jarvis, 2013a; Pallotti, 2014) we collected a nundieneasures for both aspects of linguistic
complexity. By means of mixed-effect modelling vgésessed which variables would predict the
various measurements. Considering previous reseageciing against the CPH we also took into
account several experiential factors includingléwel of education and the use of German at
work. The analyses showed that syntactic and legmaplexity at the productive level were not
affected by variables which would indicate a catiperiod or maturational constraints. Instead,
the experiential factor level of education playesigmificant role, as would be expected also for
native speakers. It seems thus that any possiltigrat@nal effects in our data are superseded by
a general, non SLA-specific effect of level of edtign and that very high levels of L2
proficiency in the morphosyntactic and lexical domere attainable across all ages of onset. In
addition, gender and (for lexical complexity) theewof German at work were also found to have
an effect which might be due to the nature of @mgle.

There are several limitations to the study. Fitetre may be variation in terms of the
trauma our interviewees underwent as a resulteop#rsecution of Jews in Europe.
Unfortunately, precise clinical details were noaitable to us and could not be controlled for. In
consideration of this particular characteristic #melr experience of emigration in general, we
refrained from a monolingual, native speaker cdrgroup comparisons. Future studies could
attempt to find suitable control groups with simiilaumatic refugee experiences. For example, a
group of native speakers such as war veterans abe likely suffered from traumatic
experiences could be considered. However, it istijpeable to what extent their trauma would

be comparable and whether it would affect theiglaage production in a similar manner.
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Furthermore, such war veterans would have prodadxy slightly older when they went to war,
as compared to our interviewees who were mostlgien or young adolescents when they were
confronted with anti-Semitism. The difficulty ohfiling a control group underlines the special
characteristics of our interviewees due to whichcae only draw tentative conclusions regarding
their nativelikeness.

A second limitation concerns the rather high ageuwfinterviewees at the time of the
interview. As Long (2005) has suggested, lookingratiged population when testing the CPH,
one should take into account general aging efi@atiscognitive decline. We therefore checked
whether age at the time of the interview would etffaur measurements, given the range of
interview ages in our sample. While our analysdsndit yield a significant effect, we do agree
with Long that at such an advanced age a genegaitoge decline might affect language
performance. It has been shown also for nativekgrsdhat syntactic complexity in their diary
entries decreased with increasing age (e.g., Kemp&i7). On the other hand, it has been argued
that lexical growth continues (e.g., Ramscar e2@14).

A third limitation concerns the grammatical andiéax complexity measures we used. The
selection of measures was motivated by previowsarek which has frequently employed such
measures to assess L2 proficiency (see Ortega).286®@ever, our choice of measures was
limited and their suitability for capturing ageariset effects and nativelikeness is debatable.
While we did make an effort to capture the multindnsionality of both constructs, their
definitions and operationalization are still veruch work in progress (Bulté & Housen, 2012;
Jarvis, 2013a; Pallotti, 2014). More fine-graingdtactic measures capturing e.g.,
sentence/utterance type, additional morphologiadsures such as the number of exponents (the

number of forms taken by lexemes to express difteggammatical and categorical functions;
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Pallotti, 2014), as well as collocational measlikesthose used by Bartning and colleagues or
Erman and Warren (2000) might help to tap morefalyanto the very advanced levels of L2
proficiency. As Erman et al. (2014) and Forsbergdall et al. (2013) have demonstrated,
assessing advanced L2 proficiency by means of catilons appears to be a worthwhile
endeavour and should be further explored in fustwdies on advanced L2 proficiency. Finally,
our findings are constrained to the areas of gratmeaiand lexical complexity. There are of
course other types of linguistic complexity (eghpnological, discourse, etc.) which one could
consider to look at as well as other dimensionp@sed by the CAF framework, i.e. accuracy
and fluency. As Abrahamsson and Hyltenstam (200)d, listener perception tapping into the
dimension of phonological accuracy in combinatiathva series of measures of linguistic
performance, representation, and processing proemisere thorough investigation on the
advanced L2 learner. Adding fluency and accuradiyyidld a more complete picture of
advanced L2 proficiency. Nevertheless, we hopet@ ldemonstrated that advanced levels of L2
productive proficiency are attainable in the amfagrammar and lexis, independently of
someone’s age of onset.
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Table 1

Overview independent variables

n Mean 8D) Range/Categories

AO 101 12.15(2.6) 7-17

LoR 100 61.33(6.12) 41-73

Aal 101 73.59 (6.97) 57-87

L1 Exp 98 4.34 (1.44) 1-7

L1 at work 80 Yes: 14 No: 66

Gender 102 M: 42 F: 60

Edu 91 Low: 11 Mid: 34 High: 46

Note: AO = age of onset, LoR = length of residence, Aalge at interview, L1 Exp = continued

L1 exposure, L1 at work = use of German at works Male, F = female, Edu = level of

education.
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Table 2

Overview of grammatical measures

Dimension Type Level Statistical construct Me&8D) Min Max
Diversity Syntactic Sentence & words per AS-unit 9.47 (1.34) 6.18 12.53
clause
Sub-clause  DCs per AS-unit 0.48 (0.13) 0.20 0.83
non-finite adverbial DCs per AS  0.09 (0.05) 0.01 0.26
Phrase words per NP 1.79 (0.15) 1.51 2.12
Sophistication Morphological passives per clause 0.05 (0.02) 0.01 0.14

Note: AS-unit = analysis of speech unit, DC = dependénise, NP = noun phrase. Here we show the origadaks before any

necessary transformations were performed.



EFFECTS ON ADVANCED L2 PROFICIENCY OF LONG-TERM LZPEAKERS

Table 3

Linear mixed-effect model of grammatical complexity scores

Fixed effect Estimate Std. Error t-value p-value
Intercept (Gender female) -0.793 0.254 -3.127 <01*
Gender male 0.528 0.140 3.775 <.001***
Level of education 0.228 0.100 2.272 <.05*
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Table 4

Goodness of fit of the fixed-effects of the model for grammatical complexity

Additional fixed Log — AIC decrease Evidence  Likelihood Additional

effects likelihood ratio ratio test degrees of
increase freedom

Random

intercept only

+ Gender male 5.63 9.26 102.56 p <.001 1

(vs. female)

+ Level of 72.85 143.70 >1000 p <.0001 1

education

Note: Each row specifies the significant increase indy@ss of fit obtained by adding the current preditt the model including all

preceding predictors. AIC: Akaike Information Crite.
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Table 5

Overview of lexical measures

Dimension Lexical level Statistical construct M&&D) Min Max
Diversity All words (number & range) Type-token ratio (TTR) 0.27 (0.02) 0.22 0.33
Density Content words/total words  0.32 (0.02) 0.25 0.38
Sophistication  Infrequent content words Frequency bands 0.20 (0.05) 0.1 0.32

Selected content words Hypernymy mean scores 1.42 (0.11) 1.16 1.71

(interrelatedness)

Note: Frequency bands were calculated for nouns, venosadjectives only. Mean hypernymy was calculatechbuns and verbs
only. Here we show the original values before apgessary transformations were performed.
& Given that we controlled for text length, we dedldo generate a simple TTR for lexical diverditipre advanced TTRs have been

suggested over the years in response to the irdduehtext length on this measure (see e.g., MalgeRichards, 2002).
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Table 6

Linear mixed-effect model of lexical complexity scores

Fixed effect Estimate Std. Error t-value p-value

Intercept (Gender female) -0.925 0.260 -3.553 <H01
Gender male 0.394 0.145 2.714 <.01**
Level of education 0.278 0.103 2.696 <.01**
German at work 0.514 0.183 2.802 <.01**
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Table 7

Goodness of fit of the fixed-effects of the model for grammatical complexity

Additional fixed Log - AIC decrease Evidence Likelihood Additional

effects likelihood ratio ratio test degrees of
increase freedom

Random intercept

only

+ Gender male  3.958 5.91 19.25 p<.01 1

(vs. female)

+ Level of 59.83 117.66 >1000 p <.0001 1

education

+ German at 94.71 187.42 >1000 p <.0001 1

work

Note: Each row specifies the significant increase indyeess of fit obtained by adding the current

predictor to the model including all preceding pceats. AIC: Akaike Information Criterion.
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