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Online Supplementary Materials

Overview of thetasksin the whole experimental session

In Task 1, participants read brief passages in lwhicknown novel words appeared
(pseudowords standing for low frequency German sjordfter each passage, the
participants performed a part of an integratedjgatfed reading task, whose aim it was
to find out whether they had inferred the meanihghe novel word. The passages
themselves were presented in two versions, oneaciycally simple, and the other

syntactically complex. The purpose of this manipatawas to explore whether and

how the syntactic complexity of texts affects tierence of meaning of unknown

words.

Task 2 was a lexical decision task, which investidawhether participants
stored the orthographic form of a new lexical itewhether it could be accessed
independently from the context in which the noverdvhad appeared and whether the
success of the word form retention was modulatedhbysyntactic complexity of the
context. This task also provided information abting proportion of recognized forms
of the novel words.

In the following semantic priming task (Task 3)gethovel words were paired
with semantically related existing words. The nowelrds appeared as primes and the
semantically related words as targets. In the atedlcondition, the same targets were
paired with semantically unrelated primes. The paepof this task was to establish
whether the newly learned words became integratéal the existing L2 semantic
network.

After the three computerized tasks, the participaeiceived sheets with the
novel words that were introduced in the first tésgether with several fillers and were
asked to rate them on the VKS (Paribakht & WestB83, 1996). The results of these
self-evaluation tests were compared with the regtdim the computerized tasks.

Afterwards the participants completed a languaggohy questionnaire that

assessed in detail their knowledge of German (bask



In the second to last task the participants wekediso write down the meanings
of the low frequency words that had been replacegpdeudowords in the previous
tasks.

At the end of the session, the reading span of @acticipant was measured
with a standard computerized version of a readpamdest (van den Noort et al., 2008)
since earlier evidence has shown that differerdingastrategies are employed in low-
span readers versus high-span readers (King & 1@84; Just & Carpenter, 1992;
MacDonald, Just, & Carpenter, 1992). However, bseaw relevant effects of reading
span were observed, the test is not reported srsthidy.

The whole experimental session took approximat@§ inutes, including a

few short breaks.

Task 2: Lexical Decision

The purpose of the lexical decision task was td it whether the participants store
the orthographical configuration of the novel wgordbether they are able to recognize
them without the immediate presence of the contexthich they had acquired them
and whether these aspects are modulated by thacsigntomplexity of the texts in
which the novel words appeared.

Method

Materials

The materials for this task consisted of the 20ehavords (pseudowords that had
appeared in the texts of the first task), 20 neeudswords and 20 existing German
words that did not appear in the previous or ltédsks of the session. Similarly to the
novel words, the pseudowords (all phonologicallgutar) and the existing words also
consisted of one or two syllables each (half oftlene syllable, the other half two).
Procedure

At the beginning of the session, the participaatgrthe instructions on how to perform
the task. They were asked to score as words atse thems that they had first seen
only in the texts which they had read in the prasidask. The task started with six

practice items. Afterwards, 60 trials followed imeoblock that started with three



additional practice items. Each trial started vatfixation point that was presented on
the screen for 500 ms. Subsequently the target/mseddoword appeared on the screen
with a maximum duration of 3500 ms and the paréioig had to make a decision about
its lexical status (German word, or not) by pregsine YES or NO button on the
keyboard. We expected that participants would reia@gabout half of the novel words
and take the other half for pseudowords, so thatptoportion of the yes- and no-
answers in the experiment would be approximately-tedf. After the participants
pressed the response buttons or after the maximoma tvas up, the stimulus
disappeared from the screen and the next triatestaafter an interstimulus interval
(blank screen) of 500 ms. Participants’ reactiones were measured and the answers
scored for accuracy. The task took approximatekyetiminutes.

The order in which the items appeared on the scneas individually
pseudorandomized for each participant. A maximuntwaf items of the same status
(novel word, pseudoword, word) and a maximum oéehitems of the same syllable
number could appear after each other.

Results and Discussion
Single measurements were excluded if they diffenede than two standard deviations

from each participant’s mean.

Table 1.Mean Reaction Time (in ms), Number of Judgment<amcesponding
Percentages for Each Judgement With Respect to Wgrels in Experiment 2.

Novel words Pseudowords Real words
Mean N (%) Mean N (%) Mean N (%)
Incorrect 1121.0 509 37.4% 11499 294 21.6% 1092.9 59 4.3%

response
Correct response 1043.1 851 62.6% 1088.7 1066 78.4% 751.3 1301 95.7%
Note: ,yes” responses (i.e. “it is a word”) were @ed as correct for the novel words

The ANOVA results showed that the critical grougsrfect answers to words and
pseudowords and correct and incorrect answers ® rtbvel words) differed
significantly (F1 (3, 66) = 128.34, p <.001; FA@) = 4.71, p < .05). The post hoc

Scheffe tests revealed that participants were sagteresponding “yes” to real words



(751.3 ms). The second fastest responses wereethieegponses to the novel words
(1043.1 ms) which differed in both F1 and F2 alamf the slowest no-responses to the
novel words (1121.0 ms). The no-responses to theudwsvords (1088.7) did not
statistically differ from the no-responses to tlewel words in F1, and in F2 they did
not differ either from the yes- or the no-resportsethe novel words.

Participants were thus fastest pressing the yasibbibth for the existing words
and the novel words and they were slower to reldle the pseudowords and the novel
words which they did not recognize. The patternregults for the yes- and no-
responses to the novel words is thus the samerabtdocorrect responses to the real
words and pseudowords, only the reaction timesirargeneral slower for the novel
words, probably because their memory traces ditensti so firmly established and it
takes longer time to access their representations.

The analyses of just the novel words with respecthe factors Complexity,
Plausibility and Response Accuracy revealed theepasummarized in Table 2.

Table 2.Mean Reaction Times (in ms) and Numbers for YasNamResponses (n)
With Their Respective Percentages Regarding thelNdwerds in Experiment 2
(N=340).

Implausible Plausible
Mean n/N % Mean n/N %
No-response Complex 1099.8 131 38.5% 1204.2 124 36.5%
Simple 1079.5 124 36.5% 1102.1 130 38.2%
Yes-response Complex 1017.4 209 61.5% 1079.0 216 63.5%

Simple 1029.9 216 63.5% 1046.1 210 61.8%

The factors Response Accuracy and Plausibility vsegeificant, other effects and their
interactions not. Participants were faster whendileg that a novel word is a word than
rejecting it (means 1043 ms vs. 1121 ms; F1(1,-16)61, p < .05; F2(1, 19) = 6.08, p
<.05). They were also 46 ms faster when the nawetls appeared in the implausible
(1047 ms) than in the plausible (1093 ms) condi(ieh(1, 16) = 8.28, p < .01; F2(1,
19) = 6.27, p < .05).

The latter effect can be explained as reflectirfcdities with integrating the

novel word with the semantically incompatible atiyjgx (either on the textual, or on the



lexical level). Participants may have directed mattention to the orthographical form
of the novel word in the implausible condition cowsisly reconsidering whether they
e.g. read the novel word correctly after noticing semantic anomaly. The storage of
the orthographical forms of the novel words in tbimdition might have thus profited
from this process. The absence of a complexity cefi@dicates that syntactic
complexity did not affect the storage of the orttagdnic form of the novel words.

The interesting aspect of the results of the ldxdecision task is how
unspectacular or ordinary they appear. However, nwbempared with results of
equivalent L1 experiments reported by Bordag, Kiestbaum, Opitz and Tschirner (in
press), the important implications of this “unspectarity/ordinariness” become more
obvious. Contrary to data presented here, the Ificgmnts did not display the same
RT patterns for words and pseudowords on the om&l,hand for recognized and
unrecognized novel words on the other. While, like L2 participants in the present
experiment, they were faster when responding “yesthe existing words than when
responding “no” to the pseudowords, they were atk@0ms slower when accepting the
novel words as existing German words than wherctieg them. Moreover, though
they recognized about 70% of the novel words in WS, they acknowledged the
status of existing German words in no more than 4fi%he cases in the lexical
decision task. The implications of the differerduks for the L1 and L2 participants in
this task, the VKS and the semantic priming tadkbe discussed later.

Task 3. Vocabulary Knowledge Scale

After the computerized tasks, participants wereedsto perform several paper and
pencil tasks. We will report the results of the ®lbalary Knowledge Scale (Paribakht
& Wesche, 1993, 1996) in this section, becausetiieb fits the logic of the argument.
The purpose of this test was to compare individwedscious and explicit knowledge
about the novel words with the data from the legdiet computerized tasks and to

collect data on how well the participants couldatethe meaning of the novel words.

Method
Materials and Procedure
Twenty novel words along with 16 filler items (10mils, six pseudowords, none of

them presented in other tasks in the session) wersented in a randomized list.



Participants were asked to judge their individuabwledge of each of the words /
pseudowords given a choice of seven possible statisnisee Table 3). The completion
of this task took approximately 15 minutes.

Results

Altogether 2448 data points were collected from t68 participants (17
superparticipants). There were 35 missing datatp@in4%) because some participants
forgot to fill in one page of the questionnaire.

Participants did not recognize 8.2% of the existiiigr words as words and
wrongly decided that 11.8% of the filler pseudovwsoveere existing words. Analyses of
the novel words (N = 1360, 1285 valid) revealedftie®wing pattern:

Participants rated 39.1% of the novel words as awkn i.e. about 61% were
recognized as words. The comparison with the daim fthe lexical decision task
revealed that participants rated the same novetlsvas known or unknown in both
tasks. As mentioned above, this sharply differamfrthe results of L1 participants
reported by Bordag et al. (in press), who recoghialeout 70% of the novel words in
the VKS, but acknowledged the status of an existwogd only to 40% of them in the
lexical decision task. Most of the recognized nowekds in the present experiment
were rated with 2 (“I've seen this word, but | dokhow its meaning”; 46.1 %), which
means that participants believed that they knewntbaning of only 14.6% of the novel

words.

Table 3.Proportion of Scores for the Novel Words on the VKS

Proportion of Ratings

(in %)
1 I've never seen this word before. 39.1
2 I've seen this word, but | don’t know its meaning. 46.1
3 I think this word means... 9.7
4 | know that this word means... 2.4
5 I know this word very well and can use it in a sece. 1.2
6 | also know the gender of the word and/or its alé&ng forms. 13

7 Ifirst encountered this word in this experimers@agsion. 45.9




585 (45.5%) of the novel words were (additionalyyen a rating of 7 (I first
encountered this word in this experimental ses3iortiis means that participants gave
less novel words a rating of 7 than the number thetyally recognized (rated 2 or
higher). This indicates that they were not alwaysra that they saw the novel words
for the first time in the experimental session. Btorer, this result differs from the L1
data (Bordag et al., in press). The L1 participavese always acutely aware of the fact
that they saw the novel words for the first timeing the experimental session and
gave a rating of 7 to all novel words which thetedahigher than 1 (see discussion on
the semantic priming task).

Participants incorrectly classified 49 (12.0 %)yss®vords as words which they
had encountered in the previous task (rated with a

The ANOVAs with the factors Complexity and Plaukipi revealed no
significant effects on any of these factors orrtirgeraction (all F < 1).

Overall, the results of the VKS show that the mdthgreed with some of the
results from Task 2 with respect to the orthogreghiorm recognition, but could not
reliably reveal more specific aspects of the adtjors (plausibility and complexity
effects in Task 1). The comparison with the restitisn Task 1 and from Task 4 also
shows that the VKS measure is not sensitive entugkveal weakly represented newly

acquired meanings of the novel words.

L ow-frequency word knowledge test

In the last paper and pencil task it was investidathether participants were familiar
with the low frequency words which were replacedtby 20 novel words that were
presented within directive contexts (Beck, McKeownMcCaslin, 1983) in the first
part of the task.

All participants were given a list of those 20 Idsequency words and were
asked to provide a short definition, a synonym and/translation for each given word.
The results of this test confirmed that the meanioigthese low frequency words were
mostly unknown to the participants. On average trempgnized up to three words,
usually words that were cognates with their L1 sfations. Participants were thus not
simply identifying an already known word and asatiog it with a new label (learning
a synonym), but acquiring a completely new iterthiir L2 as they typically do during

L2 reading. This finding confirms the advantageisihg the pseudowords as this way it



could be guaranteed that participants had neveoustered the given word form

before.

Unmasked priming in the present study

Since the presentation of the primes was unmasked;annot completely exclude the
possibility that strategic processes were involirethe experiment due to long prime
presentation. It must be noted though that althahghpresentation might seem long
(450ms), L2 word recognition generally takes longer well the recognition of low-
frequency words. When taking these two factors etoount, the time available to
participants for strategic behaviour substantiahyinks.

In addition to this, it is difficult to imagine hoexactly the strategic processes should
work that would result in semantic facilitation whprimes were familiar words and in
semantic inhibition when the primes were novel wordAn important aspect in this
context is the fact that only responses to targdtsse primes were novel words that
participants recognized as existing words in thécld decision task were included in
the analyses. Consequently, related primes thae vesisting words and induced
facilitation did not differ in their “word” statugrom the related novel primes that
induced inhibition.

The possibility of strategic behaviour should belfar reduced by the fact that
(as obvious from the VKS) participants were oftert aware that they encountered a
particular novel word only in the experimental sass- thus, these novel words did not
differ for them from other known words that wereldowed both by words and
pseudowords.

It is further not clear how participants could deyestrategies involving the
meaning of novel words which they did not recalle \&gree that the evidence for
engagement of novel words in the existing semargtevork might be even stronger if
masked priming was used. However, we are not sinether this paradigm could be
successfully applied under the given conditions averthographic and semantic
representations and L2 learners). We furthermolieugethat the circumstances in the
present experiment, as mentioned above, favournnaiio semantic activation
interpretation of the observed effects rather timanlvement of strategic influences. In
addition, the results of Bordag, Kirschenbaum, Rwgland Tschirner (in progress)

clearly showed different priming patterns withire tgroup of novel words, depending



on whether participants could consciously recadlithmeaning (facilitation) or not
(inhibition). The same tendencies were also obskerve the present study. The
characteristics of the novel words’ semantic regméstions and mechanisms related to
their emergence (see below) rather than task depeérsirategies thus seem to be a

more likely origin of the observed effects.

Summary of relevant resultsof Bordag et al. (in progress)
Bordag et al. (in progress) explored the role ofrdvéorm properties (marked vs.
unmarked forms) ININTENTIONAL vocabulary acquisition. Rather than deriving
meanings from short texts like in the present stpayticipants studied the meanings of
the novel words from definition during an experin@rsession that resembled the one
reported in the present paper. In the VKS, paicip recognized about 70% of the
novel words and could recall more than 30% of thesanings. It was thus possible to
include a new factor in the analyses, which wakeddbepth of Lexical Knowledge and
included two levels based on the results of the VK8m (novel words rated by
individual participants with 2, i.e. participanecognized the word forms, but could not
explicitly recall the meaning) and Meaning (novelords rated by individual
participants with 3 - 6, i.e. participants recoguizhe word form and could recall the
correct meaning). The 2 x 2 ANOVA with factors Retiness and Depth of Lexical
Knowledge revealed a significant interaction betwélke two factors. Whereas the
interaction between the semantic representationsmovkel words whose meanings
participants could explicitly recall and older repentations lead to facilitation (as
observed for known words in the present study),iberaction between the meanings
of novel words that participants could not explycrecall and earlier established related
semantic representations lead to inhibition ahépresent study. Strength of semantic
representation and/or the ability to explicitly a#écthe meaning thus seems to be a
decisive factor for either facilitatory or inhibrgopsemantic priming effects to appear.
Since incidental acquisition leads to smaller vataty gains than intentional
acquisition, as shown in Bordag et al. (in progreard since the proportion of novel
words whose meaning participants could recall engresent study is very low (14.8%),
analyses of the present data with the factor Depitexical Knowledge, as in Bordag
et al. (in progress), are deemed to be insignifichre to a lack of statistical power.

However, the numerical tendencies show the samierpadf results as reported by



Bordag et al. (in progress) and the interactiorwbeh Relatedness and Depth of
Lexical Knowledge actually even reaches signifieanc F2: F2(1, 65) = 7.6, p = .007.
Whereas novel words whose meanings participantgezzil induce facilitation, those

whose meaning participants cannot recall leadhdition (see the following Table 4):

Table 4.Mean Reaction Times (in ms), Number of Analyzea [Patints, and Their
Respective Percentage per Experimental Conditi@king into Account the Factor

Depth of Lexical Knowledge.

Depth of o Semantic Relation
Priming )
Lexical . Diff
Condition Related Unrelated
Knowledge
Mean N % Mean N %
. Semantic 719.7 543 41.1 701.0 553 419 -145
orm
Sem. & context. 701.0 554 42.0 680.3 553 419 -182
_ Semantic 652.5 182 13.8 6759 187 14.2 +240
Meaning
Sem. & context. 650.0 188 14.2 658.4 180 13.6 +115
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