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Plausibility and Syntactic Reanalysis in Processing Novel Noun-Noun
Combinations During Chinese Reading: Evidence From Native and

Non-Native Speakers

Purpose

We aimed to tackle the question about the time course of plausibility effect in
on-line processing of Chinese nouns in temporarily ambiguous structures, and
whether L2ers can immediately use the plausibility information generated from
classifier-noun associations in analyzing ambiguous structures.

Methods

Two eye-tracking experiments were conducted to explore how native Chinese
speakers (Experiment 1) and high-proficiency Dutch-Chinese learners
(Experiment 2) on-line process 4-character novel noun-noun combinations in
Chinese. In each pair of nominal phrases (Numeral+Classifier+Nounl+Noun2),
the plausibility of Classifier-Noun1 varied (plausible vs. implausible) while the
whole nominal phrases were always plausible.

Results

Results showed that the plausibility of Classifier-Nounl associations had an
immediate effect on Nounl, and a reversed effect on Noun2 for both groups of
participants.

Conclusions

These findings indicated that plausibility plays an immediate role in
incremental semantic integration during on-line processing of Chinese. Similar
to native Chinese speakers, high-proficiency L2ers can also use the plausibility

information of classifier-noun associations in syntactic reanalysis.

Keywords: Chinese reading; classifier-noun association; eye tracking;
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Plausibility and Syntactic Reanalysis in Processing Novel Noun-Noun
Combinations During Chinese Reading: Evidence From Native and

Non-Native Speakers

Sentence reading is incremental, proceeding on a more or less word-by-word
basis (Rayner et al., 2006). Some structures are inherently ambiguous in incremental
semantic integration or syntactic parsing. A typical temporarily ambiguous structure

that would cause a reanalysis process is subordinate-clause ambiguity, as illustrated in

(D).
(1) As the woman edited the magazine about fishing amused all the reporters.

In processing such sentences, readers first interpret the main-clause subject (the
magazine) as the object of the preceding verb (edited), only to revise this analysis
when they encounter the disambiguating verb (amused) in the main clause (Adams et
al., 1998; Ferreira & Henderson, 1991, 1993; Frazier & Rayner, 1982; Pickering &
Traxler, 1998; Slatterly et al., 2013; Staub, 2007; Sturt et al., 1999). Pickering and
Traxler (1998) found that this reanalysis process is influenced by the plausibility of
the ambiguous noun phrase as the object of the preceding verb. When the verb was
sailed instead of edited, which is implausible with the magazine being an object,
readers spent a longer time in the ambiguous region (the magazine), but a shorter time
in the disambiguating region (amused). This finding indicates that plausibility
information plays an immediate role in incremental semantic integration, and it is

easier to recover from the initial analysis when it is implausible than plausible



(Frazier & Clifton, 1998).

However, contradictory findings have been reported regarding whether singular
nouns in temporarily ambiguous structures have a delayed or immediate plausibility
effect. Using a word-by-word self-paced reading paradigm, Kennison (2005) explored
the time course of the plausibility effect in sentence processing. Kennison pointed out
that when encountering a singular noun following an adjective (e.g., the ancient
castle...), the noun may or may not be the head noun that is modified by the adjective
(e.g., the ancient castle was...), and the upcoming word may or may not be another
noun that is a part of a noun compound (e.g., the ancient castle gate...). By
manipulating the plausibility between the adjective and the following noun (ancient
castle vs. careful castle), Kennison investigated whether the plausibility of singular
nouns has an immediate effect in this temporarily ambiguous structure. The findings
showed that the plausibility between an adjective and the following noun did not have
an immediate influence on the noun. Specifically, reading times on the target nouns
(castle) did not change significantly between the plausible (ancient castle) and
implausible (careful castle) conditions. It seems that readers were waiting for more
information to decide the grammatical role of the target noun castle instead of directly
treating it as a head noun that is modified by the adjective ancient. Based on this
finding, Kennison (2005) argued that singular nouns’ plausibility information did not
have an immediate role in temporarily ambiguous structures, and this was caused by
the possibility of the singular noun being a modifier in noun-noun compounds. In

other words, the plausibility effect is delayed in on-line processing of temporarily



ambiguous structures.

In contrast, Staub et al. (2007) found an immediate plausibility effect of singular
nouns in temporarily ambiguous structures using the eye-tracking technique. They
focused on readers’ processing of noun-noun compounds in sentences such as (2a)
and (2b).

(2a) The new principal talked to the cafeteria manager at the end of ...

(2b) The new principal visited the cafeteria manager at the end of ...

The compound cafeteria manager as a whole is fully plausible in both sentences,
while the plausibility of the initial noun as a head noun varied with different
preceding verbs (talked to vs. visited). They found that reading times (indexed by first
fixation duration, gaze duration, and go-past time) on the initial noun (cafeteria) were
significantly longer when the head noun analysis of this word was implausible (talked
to the cafeteria) than when it was plausible (visited the cafeteria). The reanalysis
procedure was triggered by the second noun (manager) which indicated that the initial
analysis was incorrect. Staub et al. (2007) argued that these findings indicated an
immediate plausibility effect on singular nouns in temporarily ambiguous structure
processing, and the divergent findings between theirs and Kennison’s (2005) were due
to different experimental paradigms: compared to self-paced reading, eye-tracking
technique can reflect participants’ patterns in natural reading environments.

Unlike English, which is an alphabetic language, Chinese is a logographic script

in which the text is formed by characters. There are no singular or plural markers on



nouns in Chinese or inflectional markers. The numeral meanings and grammatical
categories of a certain word are highly dependent on the context (Chen, 1996; Chen et
al., 2003). In addition, there are no explicit word-boundary markers in Chinese. Thus,
Chinese readers need to rely largely on the context to decide whether a character is an
independent word or a constituent morpheme of a multiple-character word (Chen,
1996, 1999). These script-unique features of Chinese are expected to cause more
temporarily ambiguous structures and reanalysis processes relative to alphabetic
languages like English, since the grammatical properties and meanings of each

incoming character/word are controversial and dependent on the context (Liu et al.,

2013).

Existing studies focusing on the plausibility effect of nouns in the on-line
processing of Chinese multiple character strings reported divergent findings compared
to English (Yang et al., 2012; Zhou & Li, 2021). Following Staub et al. (2007), Yang
et al. (2012) investigated the time course of the plausibility effect in Chinese reading,
focusing on 1-character words and 2-character compound words (which are composed
of two 1-character words). In an eye-tracking experiment, Yang et al. (2012)
manipulated the plausibility between the main verb and the first character of the
following compound word/the following 1-character word. There were four
conditions: the plausible-plausible condition as in (3a), in which the first character | ]
(door) of the 2-character compound [ ] . (gate-keeper) is plausible with the
preceding verb B ¥] (kick); the plausible-implausible condition as in (3b), in which

the first character [ ] (door) of the 2-character compound ] I1 (gate-keeper) is



implausible with the preceding verb %K (entreat); the plausible condition as in (3¢),
in which the 1-character word |] (door) is plausible with the preceding verb 547
(kick); and the implausible condition as in (3d), in which the 1-character word | ]

(door) is implausible with the preceding verb %K (entreat).

(3a) Plausible-plausible M NEHE MBI I BRI T &

People were inattentive when he kicked the gate-keeper.
(3b) Plausible-implausible LN B HEMZKITRE L) FH

People were inattentive when he_entreated the gate-keeper.
(3¢) Plausible EERVNI DN S = (N7 A W R 31 e

People were inattentive when he kicked the door.
(3d) Implausible M NEH MR TIEN LB T H

People were inattentive when he entreated the door.

Yang et al. (2012) found a null plausibility effect in the compound noun region,
as well as the first character of the compound noun. However, they found a
plausibility effect on the 1-character word between (3¢) and (3d). Yang et al. argued
that these findings indicate that in Chinese, plausibility information can be
immediately integrated in incremental processing, as indexed by the immediate
plausibility effect between (3c) and (3d). The null plausibility effect between (3a) and
(3b) implies that in Chinese, semantic information plays a role at the word level
instead of the embedded character level. Specifically, when readers encountered |]
(door) in (3a) and (3b), they did not treat it as an independent word which should be a

direct object of the preceding verb. Instead, they treated [] (door) and the following
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character . (gate) as a whole unit. Thus, it was [ ]I} (gate-keeper), rather than |]
(door), that was integrated with prior context.

Zhou and Li (2021) investigated how Chinese readers segment incremental
3-character words such as {#54] (alcohol lamp) using eye-tracking technique.
These incremental words can be treated as noun-noun combinations which are
composed of a 2-character word ¥4 (alcohol) and a 1-character word %] (lamp).
In their Experiment 1, the plausibility of the embedded 2-character word with the
preceding verb varied (plausible vs. implausible) while keeping the 3-character

compound words plausible in both conditions, as illustrated in (4).

(4) FRIEER BRI LR PIERE AT LAE R EAT 5256

Chen silently lighted/cleaned the alcohol lamp in order to do the experiment again.

Zhou and Li (2021) found a null effect of plausibility in the initial 2-character
word region, as well as in the 3-character compound word region. Consistent with
Yang et al. (2012), Zhou and Li (2021) argued that their findings imply a long word
advantage in Chinese lexical recognition: if multiple character strings can form a
meaningful word, the long word is the first to be activated, not the embedded word
(Li & Pollatsek, 2020). In other words, the semantic information of embedded words

is not activated, and thus has no effect on integration.

The consistently observed null plausibility effect of the initial constituent of
noun-noun compounds in Chinese (Yang et al., 2012; Zhou & Li, 2021) is divergent

from the findings in English (Staub et al., 2007). There are some possibilities for this



divergence. The first is the type of compound words. Compound words can be further
divided into two groups: familiar compound words (which are known to readers) and
novel compound words (which may be unfamiliar to readers; however, readers can
immediately get their meanings by combining the meanings of the two components).
Previous studies have found that familiar compound words are represented and
processed as whole units (like lexicalized words that have corresponding independent
entries in the mental lexicon), while novel compound words are decompositionally
stored and accessed (Hyond, 2015; Hyoni et al., 2020). The compound words in
Staub (2007) were novel compound words! that had not been lexicalized and needed
to be accessed decompositionally through each constituent, whereas the 2- and
3-character compound words in Yang et al. (2012) and Zhou and Li (2021) were
familiar compound words that had been lexicalized and could be found as
independent entries in a dictionary. According to Li and Pollatsek (2020), in Chinese
reading, the constituents of familiar noun-noun compounds cannot be sufficiently
activated to participate in integration. Thus, it is reasonable to observe an immediate
plausibility of the initial constituent of compound words in Staub et al. (2007), but not
in Yang et al. (2012) and Zhou and Li (2021). The second possibility is the word
length of compounds/combinations between English and Chinese. Both 2- and

3-character words in Chinese are shorter than noun-noun compound words in English

! In Staub et al. (2007), they used novel compound words (e.g., cafeteria manager) and
familiar compound words (e.g., mountain lion), although it is not clear whether or not their
‘familiar compound words’ have been lexicalized and have their own independent entries in a
dictionary as defined in the current research. Nonetheless, these two groups of compound
words did not differ significantly regarding the plausibility effect on the initial noun region in
Staub et al. (2007), since they reported null compound type by plausibility interaction on any
region.



(IMTABKEAT vs. cafeteria manager). According to the visual acuity principle
proposed by Bertram and Hyoné (2003), compound words may be processed
holistically when they are short enough to fit in the foveal area of the eyes where
vision is most acute. As postulated by Yang et al. (2012), it is possible to observe a
plausibility effect on the first 2-character constituent when extending the word length
of noun-noun combinations to four characters. The third possibility is the different
scripts between Chinese and English. In reading English, one can easily tell that there
are two words in cafeteria manager because of the space between cafeteria and
manager. When incrementally processing this compound, readers can take the space
between the words as a cue to analyze them separately and decompositionally. In
Chinese, however, due to the lack of word boundary markers and inflectional markers,

plausibility information may work in a different manner.

Considering the script-unique features of Chinese, there are two contrasting
accounts regarding the time course of the plausibility effect in the on-line processing
of Chinese. A delayed account argued that semantic contextual information would not
be expected to function immediately (Aaronson & Ferres, 1986). In reading Chinese,
a delayed comprehension strategy would be more suitable and efficient for building
up a coherent integration because it would maximize the amount of available
information and minimize the potential ambiguity and reanalysis given the uncertainty
of an input’s grammatical category and meanings. Conversely, an immediate account
argued that, although with different scripts, semantic information can be used

automatically and immediately in the on-line processing of Chinese sentences, just as
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in alphabetic languages (Wang et al., 2008; Yang et al., 2009).

Focusing on cross-script comparison, the current research aimed to test the third
possibility (script features between English and Chinese) while keeping the compound
word type and length in a more analogous way to Staub et al. (2007). In Experiment 1,
we used the eye-tracking technique to investigate whether there is an immediate
plausibility effect when processing 4-character novel noun-noun combinations (which
are composed of two 2-character words). Unlike Yang et al. (2007) and Zhou and Li
(2021), in which all the compound words are lexicalized words and can be found in
Chinese dictionaries as independent entries, the 4-character noun-noun
compounds/combinations used in the current study are novel and do not have their
own lexical entries. Li, Rayner, and Cave (2009) found that when processing a
4-character string composed of two semantically related 2-character words (in their
Experiment 5), the first 2-character word would be processed earlier than the second
one. Furthermore, according to Hyona et al. (2020), novel compound words are
decompositionally stored and accessed. Thus, the 4-character novel noun-noun
combinations in the current study are expected to be processed decompositionally
through two constituents. Each noun-noun combination was embedded in a nominal
phrase with the structure [Numeral+Classifier+Noun1+Noun2], in which the
plausibility of the initial constituent noun (Nounl) with the preceding classifier was
manipulated to be either plausible or implausible. According to the delayed account
that script-unique features of Chinese may require a delayed integration strategy to

minimize potential ambiguity and reanalysis, a null plausibility effect on the initial
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constituent would be expected. However, according to the immediate account that
semantic information can be used automatically and immediately in the on-line
processing of Chinese sentences, just as in alphabetic languages (Wang et al., 2008;
Yang et al., 2009), an immediate plausibility effect on the initial constituent would be

expected.

In addition to exploring how native Chinese speakers on-line process 4-character
noun-noun combinations, we aimed to further investigate whether Dutch speakers
who learned Chinese as a second language (henceforth, Dutch-Chinese learners) can
use plausibility information of nouns in real-time processing in a native-like pattern,
especially when this plausibility information is generated from a unique-to-Chinese
structure ---- classifiers. Different from alphabetic languages, a classifier is obligatory
every time when combining a numeral with a noun in Chinese. Due to the lack of
classifiers in alphabetic languages such as Dutch, all the meanings and distributions of
classifiers, as well as the associations between classifiers and proper nouns, are

unique-to-L2 knowledge for Dutch-Chinese learners.

Theories differ regarding the ultimate achievement of late L2 acquisition. The
Critical Period Hypothesis (Lenneberg, 1967) states that due to maturational reasons,
late L2ers (L2ers who started to learn L2 after puberty) have difficulty in acquiring
and processing some aspects of L2 (see a review by Slabakova, 2016). Furthermore,
the Morphological Congruency Hypothesis (Jiang et al., 2011) argues that L2
acquisition and processing are influenced by morphological congruence between

L2ers’ L1 and L2. Only congruent L2 knowledge (the morphemes that exist in both
12



L1 and L2) can be fully acquired by high-proficiency late L2ers. For incongruent L2
knowledge (the morphemes that exist only in L2 but not in L1), it is extremely
difficult, if possible, to develop a native-like representation. On the other hand, some
researchers argued that late L2ers’ grammatical representations and language
processing routines are quantitatively but not qualitatively different from native
speakers. They can eventually acquire native-like L2 representations with increased
proficiency levels (Hopp, 2006; White, 2003). In addition, the Feature Reassembly
Hypothesis (Lardiere, 2009) proposes that the restriction from L1 is limited and can
be overcome with an increase in L2 proficiency. In other words, some incongruent
and unique-to-L2 constructions can be ultimately acquired by late L2ers through the

“feature reassembly” procedure.

Previous studies offered inconsistent findings regarding the ultimate acquisition
of unique-to-L2 constructions. Some studies found that late L.2ers exhibit
non-native-like behavior patterns with unique-to-L2 structures (Chen et al., 2007,
Ionin et al., 2012; Jiang, 2004, 2007; Kotz, 2009). In contrast, native-like behaviors in
late L2ers have been found with unique-to-L2 constructions in behavioral experiments
(Hopp, 2006; Ionin & Montrul, 2010; Jackson, 2007; Jackson & Dussias, 2009),
eye-tracking studies (Yao & Chen, 2016), and ERP studies (Frenck-Mestre et al., 2009;
Morgan-Short et al., 2010). So far, it is still unclear based on these existing findings
whether late L2ers can eventually exhibit native-like behaviors in the processing of
unique-to-L2 constructions. Considering the uniqueness of the classifier system in

Chinese compared to alphabetic languages such as Dutch, investigating whether

13



high-proficiency late Dutch-Chinese learners can use the plausibility of
classifier-noun associations in structure reanalysis could shed some light on the
debate on the ultimate L2 acquisition of unique-to-L2 constructions (the
Morphological Congruency Hypothesis vs. the Feature Reassembly Hypothesis). We
tackled this question in Experiment 2, in which the same materials and procedures as

in Experiment 1 were used for high-proficiency late Dutch-Chinese learners.

Previous studies found that in processing temporarily ambiguous structures,
L2ers behaved like native speakers with an initial analysis that could be corrected and
reanalyzed later (Juffs & Harrington, 1996). Compared to native speakers, L2ers find
it more difficult to recover from initial syntactic misanalysis (Hopp, 2015; Roberts &
Felser, 2011; Williams et al., 2001). In addition, both native and non-native readers
are sensitive to plausibility information during processing (Williams et al., 2001,
Williams, 2006). Based on these previous studies, we predict that if late L2ers can
eventually acquire unique-to-L2 knowledge (as proposed by the Feature Reassembly
Hypothesis), native-like eye movement patterns are expected for high-proficiency
Dutch-Chinese learners. In other words, L2ers are expected to use the plausibility
information of classifier-noun associations immediately in on-line processing.
However, if late L2ers cannot acquire unique-to-L2 knowledge (as proposed by the
Morphological Congruency Hypothesis), they would exhibit different patterns

compared with native Chinese speakers.

Experiment 1

14



In this experiment, we investigated whether there is an immediate plausibility
effect when incrementally processing 4-character novel noun-noun combinations in

Chinese.

Participants

Sixty college students (30 female, age range 18-35 years, Muge = 22.70, SDuge =
3.95) in China participated in the experiment?. All participants were native speakers of

Mandarin Chinese and had normal or corrected-to-normal vision.

Materials

There were 30 pairs of nominal phrases with the structure
[Numeral+Classifier+Noun1+Noun2], in which Noun2 was always the head noun and
Nounl was always the modifier of Noun2. Each pair of nominal phrases varied only
in Nounl. None of these 60 novel noun-noun combinations (Nounl+Noun2) can be
found in any Chinese dictionary or lexical corpus as an independent entry, indicating
that they were not lexicalized. The plausibility between the classifier (Cl) and Nounl
varied in two conditions: plausible and implausible®, while the nominal phrase as a

whole (as well as the sentences they were embedded in) was always plausible*. For

2 The number of participants was decided based on the results of the power analysis on a pilot
study of 40 native Chinese speakers with the exact same materials and procedure. These 40
participants’ gaze duration on Nounl were analyzed using linear mixed effect model focusing
on the effect of plausibility condition. The powerSim function (Judd et al., 2012) was used to
test the statistical power of this model. Results showed that the power would reach .85 with
60 participants.

3 The plausibility and acceptability of the Cl-Noun! associations was normed by 10 native
Chinese speakers using a 5-point scale, in which 1 stands for implausible while 5 stands for
plausible. The averaged norming score of the Cl-Noun1 associations in the plausible
condition was 4.85, which is significantly higher than that in the implausible condition (M =
1.12), p<.001.

4 The plausibility and acceptability of the nominal phrases in general was normed in a similar
15



example, although the nominal phrases —fFEXKINE (one piece of sweater coat) in
(5a) and —f=EEBANE (one piece of woolen coat) in (5b) are both grammatical and
acceptable in general, Nounl B4 (sweater) in (5a) is plausible with the Cl 14
(piece), while Nounl =& (wool) in (5b) is implausible with the same CI. As
illustrated in Table 1, the descriptive features (e.g., frequency and number of strokes)
of Nounl in the two conditions were matched. In addition, the bigram frequency of
Nounl and Noun2 were matched between the two conditions. In total, 60 critical
sentences were pseudo-randomly divided into two lists to ensure that each list
contained only one condition (either plausible or implausible) for each pair. In
addition, there were 120 fillers and five practice trials in each list. None of the filler

sentences contained nominal phrases with the structure [Numeral+Classifier+Noun].

(5a) Plausible Y Bp OB — M EBK AE G BEER.

Wardrobe inside that one Cl_piece sweater coat is Mom new buy

That sweater coat in the wardrobe was newly bought by Mom.

(5b) Implausible  #i¥  H{ B — #H  FFE HE ZE BT HEM.

Wardrobe inside that one Cl_piece wool coat is Mom new buy

That woolen coat in the wardrobe was newly bought by Mom.

[Insert Table 1 herel

way by 10 native Chinese speakers. The results indicated that nominal phrases in two
conditions were equally plausible and acceptable to native Chinese speakers: Mpjusivie = 4.61,
Mimpiausivie = 4.67, p = .54. Furthermore, the familiarity and acceptability of the Noun1+Noun2
combinations was normed by a different group of 10 native Chinese speakers using a 5-point
scale, in which 1 stands for very strange and inacceptable, while 5 stands for familiar and
acceptable. The results indicated that these combinations in two conditions did not differ
significantly in their familiarity and acceptance: Mpuusivie = 4.65, Mimpiausivie = 4.74, p = .28.

16



Apparatus

Participants’ eye movements were recorded using an Eyelink 1000 eye tracker
with a sampling rate of 1000 Hz. Each sentence was presented in one line in the
middle of a 21-inch cathode ray tube (CRT) monitor. Participants were seated 65 cm
away from the monitor. Following a 3-point horizontal calibration and validation, the
gaze-position error was less than 0.5°. Chinese Song font was used for all materials.
Each character occupied a 36 x 36 pixel grid with one character subtending
approximately 1° of visual angle. Eye movements were recorded from the right eye,

but the viewing was binocular.

Procedure

Participants were tested individually. The experiment started with a brief
instruction and a standard horizontal three-point grid calibration and validation. Then,
five practice trials were conducted to ensure that the participants understood the task
and were familiar with the apparatus. Critical experimental trials were conducted after
practice trials. Participants read sentences silently on the screen. At the beginning of
each trial, a drift check was conducted. Each sentence appeared after participants
fixated on a character-sized box at the location of the first character of each sentence.
After reading each critical sentence, participants were asked to press a button so that
the original sentence disappeared and was replaced by a meaning-related question, to
which participants responded by pressing a button. During the eye-tracking
experiment, a calibration was conducted every time participants had problems
performing the drift check. The entire experiment lasted 30 minutes.

17



Results and Discussion

The nominal phrases were divided into three regions: the Num+Cl region, which
includes the number — (one) and the classifier; the Nounl region; and the Noun2
region. Seven eye movement indices were analyzed for each region. First fixation
duration (FFD) is the duration of the first fixation in a region. Gaze duration (GD) is
the sum of the fixation durations before the eyes first move out of a region. Go-past
time (GP) is the duration from first entering a region to first going past it forwardly.
Total reading time (TT) is the sum of the durations of all fixations in a region.
Skipping rate (SKR) is the probability of a region being skipped. Regression-in
probability (RI) is the proportion of trials where readers looked back from the right
after they first passed a region. Regression-out probability (RO) is the proportion of

trials where readers looked back to an earlier point after they fixated on this region.

The mean response accuracy was 98%. Fixations shorter than 80 ms or longer
than 1000 ms were removed. Linear mixed effects (LME) models (Baayen et al., 2008)
were constructed for FFD, GD, GP, and TT, and a generalized LME model was used
for SKR, RO, and RI. The plausibility of the Cl-Nounl association was treated as a
fixed effect (with the factor levels coded as -.5 and .5 for plausible and implausible
conditions, respectively), specifying participants and items as crossed random effects,
including intercepts and slopes. The random effect structure of the models was
trimmed down when the models failed to converge, in accordance with Bates et al.
(2015). The statistical procedure was conducted using the /mer function (Bates et al.,

2011) and /merTest function (Kuznetsova et al., 2017) in R (version 3.5.1; R Core
18



Team 2018). The means and SEs for each eye movement index in all three regions are
summarized in Table 2, and the results of the statistical analysis are summarized in

Table 3°.

[Insert Table 2 & Table 3 here]

The Num+Cl region

We analyzed the effect of plausibility manipulation in this region to examine the
parafoveal-on-foveal effect, which refers to the extent to which properties of the word
to the right of fixation exert an influence on the currently fixated word (see Rayner,
2009, for discussion). In the Num+Cl region, no significant difference was found
between the plausible and implausible conditions for any eye movement measure.

This finding indicated that there was no parafoveal-on-foveal effect in this region.

The Nounl region

In the Nounl region, there was a significant plausibility effect on GD and SKR,
with longer fixation durations and lower skipping rate on Nounl in the implausible
condition than in the plausible condition. These findings indicate that on reading
Nounl, participants treated it as a head noun which should be associated with the
preceding CI. In this case, processing costs occurred in the implausible condition

compared to the plausible condition. In on-line Chinese reading, the plausibility

5 The log-transformed data of fixation measures yield the same pattern of statistical
significance as the analysis based on the raw data. In the interest of transparency of effect

sizes, we report the analysis of the untransformed data here.
19



information of nouns plays an immediate role in semantic integration. In addition,
significantly more regressions were directed towards Nounl in the plausible condition

than in the implausible condition.

The Noun2 region

In the Noun2 region, there was a reversed plausibility effect on GD, TT, and RO,
with longer fixations and higher regression-out probability on Noun2 in the plausible
condition than in the implausible condition. We postulate that these findings may
indicate that on reading Noun2, participants realized that their initial analysis of
treating Noun1 as a head noun was incorrect. They need to give up the initial analysis
and reanalyze Noun2 as the head noun, and treat Nounl as a modifier that modifies
Noun2. When Nounl was plausible with CI (the plausible condition), it costs more to

recover from the initial analysis compared to the implausible condition.

In summary, we found a plausibility effect on Nounl and a reversed plausibility
effect on Noun2. These findings indicate that the plausibility effect has an immediate

role in the on-line processing of novel noun-noun combinations.

Experiment 2

In this experiment, we explored whether high-proficiency Dutch-Chinese learners
can use the plausibility information of classifier-noun associations in processing

4-character noun-noun combinations in Chinese.

Participants

20



Thirty Dutch-Chinese learners® (16 female, aged 22 to 35 years, Mage = 25.53,
SD.ge = 3.53) participated. They were graduate students from Leiden University. They
all started learning Chinese after puberty. All of them had been learning Chinese for at
least three years and had the experience of studying in China for at least six months
(M china living experience = 2.47 years, SD = .75). All L2 participants had passed the
HSK-C1 (Hanyu Shuiping Kaoshi - advanced level, the standard Chinese language
proficiency test for non-native speakers administered by the Ministry of Education of
the People’s Republic of China), indicating that they were high-proficiency

L2-Chinese learners.

Materials

Same as in Experiment 17.

Apparatus

Same as in Experiment 1.

Procedure

¢ The number of L2 participants in Experiment 2 (30) was less than the number of native
participants in Experiment 1 (60). This was due to the fact that there were limited number of
available high-proficiency Dutch-Chinese learners. However, this did not mean that the data
of L2 participants was under-powered. L2 participants’ TT on Nounl were analyzed using
linear mixed effect model focusing on the effect of plausibility condition. The powerSim
function (Judd et al., 2012) was used to test the statistical power of this model. Results
showed that the power reached .80 with 30 L2 participants.

7 Two off-line tests were conducted before the critical eye-tracking experiment to make sure
that all L2 participants were familiar with the critical nouns (both Nounl and Noun2) and the
CI-Noun1 and Cl-Noun2 associations used in the current study. The first test was a lexical
definition test in which participants were asked to explain the meanings of some Chinese
nouns in both Dutch and Chinese. The second test was a gap-filling test in which participants
were asked to fill in proper classifiers in the brackets in nominal phrases such as [~ () EAK]
(one (') sweater). Dutch-Chinese learners whose accuracy in these two tests were higher than
90% were selected as our L2 participants. Through these two tests, we were assured that all
L2 participants in the current experiment have already acquired the basic and necessary

lexical knowledge of the classifiers and nouns used in the current research.
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Same as in Experiment 1.

Results and Discussion

Similar to Experiment 1, seven eye movement indexes (FFD, GD, GP, TT, SKR,
RI, and RO) in the three regions were analyzed. The mean response accuracy of the
30 participants was 96%. The methods of data cleaning and modeling were the same
as those in Experiment 1. The means and SEs for each eye movement index in all
three regions are summarized in Table 2, and the results of the statistical analysis are

summarized in Table 4.

[Insert Table 4 herel

The Num+Cl region

There was no significant difference between the plausible and implausible
conditions for eye movement measures, except for RI. Compared to the implausible
condition, more regressions were directed towards the Num+Cl region in the plausible

condition.

The Nounl region

In the Nounl region, there was a significant plausibility effect on GD, TT, and
SKR, with longer fixations and lower skipping rate on Nounl in the implausible
condition than in the plausible condition. These native-like patterns indicate that,
similar to native speakers, L2ers used the plausibility information of Cl-Nounl

associations immediately in on-line processing.
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The Noun2 region

In the Noun?2 region, there was a reversed plausibility effect on GP, TT, and RO,
with significantly longer fixations and higher regression-out probability on Noun2 in
the plausible condition than in the implausible condition. Again, L.2ers were patterned
with native speakers. These findings indicate that, similar to native speakers, L2ers
experienced a garden-path process when incrementally processing Chinese noun-noun

combinations.

In summary, similar to native Chinese speakers, we found a plausibility effect on
Nounl and a reversed plausibility effect on Noun2 for high-proficiency
Dutch-Chinese learners. These findings indicate that, just as native speakers,
Dutch-Chinese learners process Chinese noun-noun combinations incrementally.
Furthermore, they have acquired the unique-to-L2 knowledge and can use the

plausibility information of classifier-noun associations in structure reanalysis.

General Discussion

Two eye-tracking experiments were conducted to explore how native Chinese
speakers (Experiment 1) and high-proficiency Dutch-Chinese learners (Experiment 2)
on-line process 4-character novel noun-noun combinations in Chinese reading. By
doing so, we aimed to tackle the question about the time course of the plausibility
effect in on-line processing of Chinese nouns, and about whether L2ers can use the
plausibility information generated from a unique-to-L2 structure in ambiguous
structure analysis.
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In Experiment 1, we found a significant plausibility effect on Nounl on early
processing measures GD and SKR, which indicated that when first reaching Nounl,
native speakers immediately interpreted it as a head noun that should be associated
with the preceding Cl, and integrated it with preceding fragments directly. Instead of
waiting for further information to determine the meaning and grammatical role of
Nounl, participants’ immediate use of the plausibility information of Cl-Nounl
associations supports the immediate account. In Noun2 region, we found a significant
reversed plausibility effect on GP, TT, and RO. We argue that this was caused by the
processing costs of the reanalysis procedure. Specifically, when reaching Noun2,
participants realized that their initial analysis of treating Nounl as a head noun was
incorrect. They must give up the initial analysis and reanalyze the structure. Since
participants were more strongly committed to the initial analysis in the plausible
condition than in the implausible condition, they were less willing to abandon it in the
face of new evidence (Frazier & Clifton, 1998; Pickering & Traxler, 1998). This is
consistent with the pattern of RI in Nounl region: more regressions were directed
towards Nounl in the plausible condition than in the implausible condition, indicating
that it was more likely for participants to look back to Nounl for more information to
reanalyze the nominal phrase structure when encountering Noun?2 in the plausible
condition than in the implausible condition. This reversed plausibility effect observed

in Noun2 also supports the immediate plausibility effect of Nounl.

The cognitive mechanism of this reversed plausibility effect on Noun?2 is

analogous to that of task-switching. Previous studies found a typical switch cost when
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participants were required to accomplish switch trials (i.e., two successive trials that
require different rules) compared to repeat trials (i.e., two successive trials applying
the same rules): longer reaction times and lower accuracy on the former than the latter
one (Crone et al. 2004; Gajewski et al., 2010). This indicates that individuals tend to
carry over the previous rule/logic, thus causing processing failure when the previous
rule/logic is no longer appropriate. In other words, inhibiting prepotent rules/logic
requires a cost. The reversed plausibility effect on Noun2 in the current study could be
treated as an indication of this processing failure. Specifically, due to the incremental
and immediate semantic integration, in the plausible condition, the CI-Nounl
connection was built before the occurrence of Noun2. On reaching Noun2, where the
CI-Nounl connection needs to be broken, inhibiting and abandoning a plausible and
strong Cl-Nounl connection should be difficult and thus would cause some
processing costs. However, in the implausible condition, there would be no legit
CI-Nounl connection, and participants thus may expect the upcoming item (Noun2)
to be an appropriate item that can be associated with Cl. In this case, on reaching
Noun2, there would be no pre-built rule/logic that needs to be inhibited/abandoned,
and the plausibility of the CI-Noun2 connection would make the processing of Noun2

smooth and quick.

Previous studies found a null plausibility effect on Nounl in Chinese (Yang et al.,
2012; Zhou & Li, 2021), while we found a plausibility effect in the current study. This
divergence can be explained by the following possibilities: The first is the type of

compound/combinations. In the current research, we used novel noun-noun
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combinations that are not lexicalized and need to be accessed decompositionally. In
Yang et al. (2012) and Zhou and Li (2021), however, the key materials were familiar
compound words/incremental words that were lexicalized and accessed holistically.
Thus, the divergent findings in the current study and previous ones may reflect the
different processing mechanisms between compounds that are stored holistically and
combinations that are decompositionally stored and accessed. The second possibility
is the word length of the compounds/combinations. According to previous studies
(Inhoff & Liu, 1998; Yan et al., 2015), the perceptual span in Chinese varied from
three to four characters on the right of the fixation. In Yang et al. (2012) and Zhou and
Li (2021), the compounds have two to three characters that can fall in one perceptual
span and thus be processed simultaneously. In the current study, the four characters of
Nounl+Noun2 combinations may not fall within one perceptual span when readers
fixate on the Num+Cl region. In other words, it may be more possible to access the
meanings of two or three characters in parallel than four characters within a certain
fixation. The current research cannot distinguish these two possibilities. Future
research is required to address this question. For example, studies that compare novel
compounds with familiar compounds while controlling word length may offer some

insights into this issue®.

In addition, the third possible reason for the divergent findings is the syntactic
context of material sentences. In Yang et al. (2012) and Zhou and Li (2021), the

preceding context (the critical verb, similar to the materials in Staub et al., 2007)

& We thank an anonymous reviewer for this suggestion.
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supports general predictions about word class and thematic roles of the following
nouns, which may be less constraining than the classifiers in the current research that
restrict word class, thematic roles, animacy, and shape of the upcoming nouns. Thus,
an anomalous classifier-noun association may evoke stronger reactions than an
anomalous verb-noun combination’. Furthermore, the divergent findings may also be
evoked simply by the rather low occurrences of 4-character words. According to
Lexicon of Common Words in Contemporary Chinese Research Team (2008), 72% of
Chinese words are 2-character words, 12% are 3-character words, and 10% are
4-character words. Moreover, novel 4-character combinations by nature would have
an even lower occurrence than lexicalized 4-character words. Thus, it could be the
case that readers’ default processing works in a holistic fashion (when processing
2/3-character words), whereas their processing of novel 4-character words which
representing a special case works in a decompositional fashion'?. Future research is

needed to distinguish these possibilities.

In this study, we found similar processing patterns on Nounl of noun-noun
combinations as those reported by Staub et al. (2007). This indicates that when
controlling compound word type and word length, the incremental semantic
integration is similar in Chinese and English, even with the lack of word boundary
and inflectional markers in Chinese. In both languages, plausibility plays an
immediate role in on-line processing. Interestingly, compared to Staub et al. (2007),

the current research obtained some different findings on Noun2. No processing cost of

9 We thank an anonymous reviewer for this suggestion.
10 We thank an anonymous reviewer for this suggestion.
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the reanalysis procedure was reported by Staub et al. (2007), whereas in the current
study, we observed a reversed plausibility effect which we speculated reflects the
reanalysis cost. We think this divergence may be caused by some possibilities. The
first is the different processing mechanisms in different languages. When parsing
Chinese, readers have a comparatively heavier reliance on context semantic
information than parsing alphabetic languages (due to the lack of explicit word
boundary and inflectional markers in Chinese). Specifically, compared to reading
alphabetic languages, in reading Chinese, readers may commit more strongly to the
plausible initial analysis, which would cost more when they have to abandon it and
reanalyze the structure. Thus, even though the nominal phrases in general were
plausible and grammatical in both conditions, processing difficulties were revealed on
Noun2 in the plausible condition compared to the implausible condition in the current
study. Furthermore, this divergence may also be caused by the syntactic context of
material sentences. As discussed before, the preceding context in Staub et al. (2007)
(i.e., the verb-noun associations) offered fewer constraints than that in the current
study (i.e., the classifier-noun associations). Thus, recovering from a classifier-noun
association may evoke stronger reactions and require more time and resources than
recovering from a verb-noun combination. From this perspective, it is reasonable to
observe a reversed plausibility effect on Noun2 in the current study but not in Staub et

al. (2007). Future research is needed to explore these possibilities.

In general, the results of Experiment 1 indicated that the real-time processing of

4-character Chinese novel noun-noun combinations is incremental. More precisely,
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the integration of each incoming character/word is serial and immediate. This finding
offers some important implications for sentence-processing models. According to the
E-Z Reader model, words are processed serially so that the processing of word n does
not start until the processing of word n-1 has been accomplished. This serial
processing method is implemented in both lexical identification and semantic
integration (Reichle et al., 2009). However, this model was built based on alphabetic
languages and did not consider the unique script feature of Chinese ---- the lack of
word boundary marker. It is not very likely for Chinese readers to process one word at
a time, since they would not know where word boundaries are before the words
within the perceptual span have been identified. Considering this Chinese script
feature, the Chinese Reading Model (CRM) argued that all words within the
perceptual span are activated in parallel and compete with each other for identification
(Li & Pollatsek, 2020). By doing so, CRM successfully simulates some important
Chinese sentence processing features, such as the segmentation of Chinese
overlapping ambiguous strings (Huang et al., 2021). However, it should be noted that
CRM only simulated how strings of Chinese characters are activated and segmented,
but left the question open that how identified words are integrated. The finding in the
current study that words are integrated incrementally in Chinese reading implies that
Chinese characters or words within a perceptual span are accessed in a parallel

fashion, but are integrated in a serial and incremental fashion.

In Experiment 2, some native-like eye-movement patterns were observed in

high-proficiency Dutch-Chinese learners. L2ers exhibited a significant plausibility
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effect on Nounl and a reversed plausibility effect on Noun2, which indicated that
L2ers could automatically use the plausibility information of the CI-Noun associations
to build interpretations and solve syntactic ambiguities incrementally. However, it
should be noted that L2ers’ processing is not completely native-like. The significantly
higher probability of RI in the Num+Cl region in the plausible condition than in the
implausible condition, and the high RI in Noun1 region in both conditions indicated
that when reanalyzing the nominal phrase structure, L2 participants not just regressed
back to Nounl, they also regressed back to the Num+Cl region to resort to the Cl
information. Furthermore, different from native speakers who showed a numerical
tendency to a reverse plausibility effect on TT in Nounl region, L2ers showed a
significant plausibility effect on Nounl. This nonnative-like pattern implies that
compared to native speakers, it took longer for L2ers to start the reanalysis procedure.
In general, L2 participants exhibited native-like patterns in the early processing stage
(reflected in GD and SKR), while they exhibited some nonnative-like patterns in the
late processing stage (especially the reanalysis procedure, reflected in RI and TT). We
speculate that L2 participants’ native-like patterns in the early processing stage
support the Feature Reassembly Hypothesis that late L2ers can eventually acquire
unique-to-L2 knowledge and use it automatically in on-line processing, even though

they need more time and information to resolve the temporary structure ambiguity.

As one of the main concerns of the current research was to explore the ultimate
L2 acquisition of unique-to-L2 knowledge, we recruited Dutch-Chinese learners with

a high level of Chinese proficiency. It would be interesting to further explore how
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L2-Chinese learners’ use of unique-to-L2 knowledge would develop along with their
different Chinese proficiency levels. According to the Feature Reassembly Hypothesis,
late L2ers’ use of unique-to-L2 knowledge would improve with increased L2
proficiency. In other words, unlike high-proficiency Dutch-Chinese learners,
beginning and intermediate L2-Chinese learners may not be able to make use of
Cl-Noun association immediately during on-line processing. Furthermore, due to their
short experience of learning Chinese, the uncertainty of each incoming Chinese
character/word may lead them to use a delayed strategy instead of an immediate one
in semantic integration. Thus, we speculate that beginning and intermediate
L2-Chinese learners may not exhibit an immediate plausibility effect on Nounl, and
consequently, no plausibility effect on Noun2. Future study is needed to test this

speculation.

Conclusion

In conclusion, we found a plausibility effect in the initial constituent region and a
reversed plausibility effect in the second constituent region in the on-line process of
4-character Chinese novel noun-noun combinations for both native Chinese speakers
and high-proficiency Dutch-Chinese learners. These findings indicate that both native
Chinese speakers and L2ers can immediately use the plausibility information of nouns
in on-line processing. These results support the immediate account of the plausibility
effect in Chinese processing and the Feature Reassembly Hypothesis in L2

acquisition.
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Table 1.

The Descriptive Features of Nounl in Two Conditions

Plausible Implausible p

Frequency (occurrence per million) 15.89 19.59 45
No. of strokes of 1 character 8.13 7.93 81
No. of strokes of 2" character 9.56 8.33 18
Mean No. of strokes 17.7 16.26 27

i +
Bigram frequency of Nounl+Noun2 0.057 0.034 45
(occurrence per thousand)
Norming score of the nominal phrases 4.61 4.67 54
Norrn'lng score of the Classifier-Nounl 485 L12 <001
association

i +

Norming score of the Noun1+Noun2 465 474 8

combinations
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Table 2

Mean and SE (in parentheses) for Each Index in Each Region for Native Chinese
Speakers & Dutch-Chinese Learners

Numeral+Classifier Nounl Noun2

Implausible Plausible ~ Implausible

Plausible = Implausible  Plausible
Native Chinese speakers (Llers)

FFD 208 (5.43) 204 (5.88) 268(6.01) 267 (6.73)  261(5.15) 263 (5.91)
GD  225(8.35) 216(8.28)  302(7.70) 329 (11.30) 304 (7.13) 306 (7.88)
GP  236(12.94) 237(10.93) 343(15.69) 379(17.77) 488 (21.58) 417 (22.41)
TT 319(18.13) 299 (15.71) 551(28.89) 533(26.06) 581 (23.75) 486 (23.99)

SKR .49 (.03) 50 (.03) 28 (.03) 23 (.03) 18 (.02) 22 (.02)
RI  .31(.03) 28 (.02) 49 (.03) 39 (.03) 22(.02) 21 (.02)
RO .05(.01) .03 (.01) .09 (.01) 11(.02) 25 (.02) 18 (.02)

Dutch-Chinese learners (L2ers)

FFD 212(7.08) 217(8.70) 271(7.53) 279 (8.27)
GD  232(848) 232(10.47) 322(11.06) 353 (14.38)
GP  257(21.76) 260 (18.32) 355(23.66) 402 (22.88)
TT 348 (24.24) 342(20.15) 577(33.07) 648 (39.60)

267 (6.62) 268 (8.09)
318 (9.10) 319 (11.03)
509 (31.06) 431 (34.33)
623 (38.87) 526 (40.11)

SKR .26 (.02) 23 (.02) .19 (.03) 13 (.02) 17 (.02) .19 (.02)
RI  .43(.02) 33(.02) 43 (.03) 45 (.04) 30 (.03) 28 (.03)
RO  .05(.01) .05 (.01) 14(.02) 18 (.02) 32(.02) 23 (.02)

Note. The data in bold are those with significant differences between plausible and
implausible conditions. FFD stands for first fixation duration, GD stands for gaze duration,
GP stands for go-past time, TT stands for total reading time, SKR stands for skipping rate, RI
stands for regression-in probability, and RO stands for regression-out probability.
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Table 3
The Results of LME/GLME Models in Three Regions for Native Speakers

Estimate SE 174 p
Numeral+Classifier Region

First fixation duration

(Intercept) 209.91 7.76 27.06 <.001
Plausibility -4.16 8.53 -0.49 .63
Gaze duration

(Intercept) 230.16 11.25 20.45 <.001
Plausibility -12.02 12.05 -1.00 32
Go past time

(Intercept) 242.21 13.17 18.39 <.001
Plausibility -1.18 14.71 -0.08 .94
Total reading time

(Intercept) 322.77 19.93 16.20 <.001
Plausibility -22.93 18.15 -1.26 21
Skipping rate

(Intercept) -0.05 0.14 -0.34 74
Plausibility 0.04 0.13 0.30 77
Regression in probability

(Intercept) -0.94 0.17 -5.64 <.001
Plausibility -0.21 0.17 -1.21 23
Regression out probability

(Intercept) -3.40 0.27 -12.78 <.001
Plausibility -0.34 0.30 -1.13 .26

Nounl Region

First fixation duration

(Intercept) 262.97 7.41 35.49 <.001
Plausibility 6.40 7.94 0.81 42
Gaze duration

(Intercept) 299.63 11.42 26.25 <.001
Plausibility 31.88 12.51 2.55 .01
Go past time

(Intercept) 343.52 20.61 16.66 <.001
Plausibility 40.16 22.16 1.81 .08
Total reading time

(Intercept) 555.83 34.53 16.10 <.001
Plausibility -22.71 34.16 -0.67 Sl
Skipping rate

(Intercept) -1.36 0.23 -5.94 <.001

Plausibility -0.41 0.17 -2.42 .02
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Regression in probability

(Intercept) -0.09 0.18 -0.49 .62

Plausibility -0.44 0.18 -2.45 .01

Regression out probability

(Intercept) -2.73 0.24 -11.27 <.001

Plausibility 0.14 0.26 0.55 .58
Noun2 Region

First fixation duration

(Intercept) 261.79 6.17 42.42 <.001

Plausibility -0.52 6.93 -0.08 .94

Gaze duration

(Intercept) 304.31 10.47 29.06 <.001

Plausibility -0.54 13.17 -0.04 .97

Go past time

(Intercept) 488.14 28.72 16.99 <.001

Plausibility -73.37 34.00 -2.16 .04

Total reading time

(Intercept) 579.96 30.02 19.32 <.001

Plausibility -94.08 30.77 -3.06 <.001

Skipping rate

(Intercept) -1.77 0.17 -10.28 <.001

Plausibility 0.24 0.18 1.35 18

Regression in probability

(Intercept) -1.46 0.17 -8.64 <.001

Plausibility -0.04 0.20 -0.22 .82

Regression out probability

(Intercept) -1.31 0.18 -7.33 <.001

Plausibility -0.46 0.22 -2.15 .03
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Table 4
The Results of LME/GLME Models in Three Regions for Dutch-Chinese learners

Estimate SE 174 D

Numeral+Classifier Region
First fixation duration

(Intercept) 212.35 7.96 26.68 <.001
Plausibility 6.86 6.84 1.00 32
Gaze duration

(Intercept) 231.44 9.96 23.23 <.001
Plausibility -0.25 8.00 -0.03 .98
Go past time

(Intercept) 262.25 19.01 13.80 <.001
Plausibility -4.85 18.45 -0.26 .79
Total reading time

(Intercept) 350.47 23.39 14.98 <.001
Plausibility -8.32 18.48 -0.45 .65
Skipping rate

(Intercept) -1.07 0.12 -8.86 <.001
Plausibility -0.18 0.17 -1.04 .30
Regression in probability

(Intercept) -0.30 0.12 -2.52 .01
Plausibility -0.43 0.16 -2.67 <.01
Regression out probability

(Intercept) -2.96 0.24 -12.21 <.001
Plausibility -0.10 0.31 -0.33 74

Nounl Region
First fixation duration

(Intercept) 271.64 7.71 35.25 <.001
Plausibility 9.47 7.54 1.26 21
Gaze duration

(Intercept) 323.94 12.68 25.55 <.001
Plausibility 31.84 12.90 2.47 .02
Go past time

(Intercept) 352.73 26.10 13.51 <.001
Plausibility 53.68 26.80 2.00 .05
Total reading time

(Intercept) 576.65 36.80 15.67 <.001
Plausibility 76.61 27.32 2.80 <.01
Skipping rate

(Intercept) -1.68 0.22 -7.68 <.001

Plausibility -0.48 0.22 -2.12 .03
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Regression in probability

(Intercept) -0.36 0.18 -1.99 .05

Plausibility 0.14 0.20 0.70 48

Regression out probability

(Intercept) -1.94 0.19 -10.15 <.001

Plausibility 0.31 0.23 1.34 18
Noun2 Region

First fixation duration

(Intercept) 266.94 7.35 36.33 <.001

Plausibility 0.07 7.85 0.01 .99

Gaze duration

(Intercept) 318.11 11.57 27.49 <.001

Plausibility -0.38 13.87 -0.03 .98

Go past time

(Intercept) 513.51 34.76 14.77 <.001

Plausibility -81.29 37.09 -2.19 .03

Total reading time

(Intercept) 622.32 43.71 14.24 <.001

Plausibility -96.95 35.68 -2.72 <.01

Skipping rate

(Intercept) -1.73 0.19 -9.13 <.001

Plausibility 0.10 0.21 0.50 .62

Regression in probability

(Intercept) -0.96 0.17 -5.51 <.001

Plausibility -0.09 0.23 -0.39 .70

Regression out probability

(Intercept) -0.77 0.10 -7.43 <.001

Plausibility -0.47 0.16 -3.02 <.01
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