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ABSTRACT
The current dissertation investigates whether immersion in the second language
(L2) changes the strategies used by speakers when they process sentences in their first
language (L1). Past studies have shown that extensive immersion in the L2 environment
affects production of the L1 at the phonological, lexical, and syntactic levels (e.g.,
Bullock & Gerfen, 2004, Seliger & Vago, 1991; Linck, Kroll, & Sunderman, 2009).
However, fewer studies have investigated the effects of L2 immersion on L1
comprehension (Dussias & Sagarra, 2007). Although this study suggests that L2
immersion can also affect the way speakers read sentences in their L1, results have only
focused on certain processing strategies (e.g., the high and low attachment preferences of
ambiguous relative clauses). This raises the question of whether L2 immersion can also
change the way other strategies are used during sentence processing. Therefore, in this
dissertation, I examine whether strategies used to make predictions in the L1 Spanish
sentence comprehension are also vulnerable to change when speakers of two languages
are immersed in their L2 English. I chose to use the Spanish mood system (i.e.,
differences between the inflectional morphology in the indicative and subjunctive moods)
as my tool to investigate these changes to the L1. Two reasons motivated this choice.
First, the mood system in Spanish contains the syntactic requirements needed to test
predictive processing. Second, when compared to English, the Spanish mood system is
morphologically richer than the English system, making it more vulnerable to change
from the point of view of usage- and frequency-based models (e.g., Bybee, 2006;
MacDonald, 2013). These models predict that the frequency of exposure to linguistic
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regularities results in shaping the production and the comprehension system of a
language.
Production and comprehension data from three groups of native speakers of
Spanish in different L2 immersion conditions (non-immersed, immersed, heritage
speakers) were collected to (i) evaluate whether they access lexical information to predict
inflectional morphology in an upcoming verb and (ii) to assess whether L2 immersion
affects the way predictive strategies are used while participants read sentences in their
first language. The results of the comprehension data revealed that all three groups of
speakers behaved similarly and used the information encoded in a verb to predict the
correct upcoming morphology in an embedded clause. The results of the production data
examining the participants’ knowledge of the Spanish mood system in an offline task
revealed that participants in the non-immersed and immersed groups used the information
encoded in verbs to complete sentences with the correct mood morphology when
followed by an embedded clause. However, the group of heritage speakers showed
significantly lower production of verbs marked morphologically in the subjunctive mood.
Overall, these results not only suggest that L2 immersion does not affect all processing
strategies but they also provide evidence that suggests that linguistic representations are
used differently in production and in comprehension. Thus, the contribution of this
dissertation is twofold. It provides empirical evidence with regards to a neglected area in
the immersion literature and it helps advance our understanding about the differences in
production and comprehension.
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Chapter 1
Introduction
This dissertation investigates whether immersion in the L2 environment changes
the strategies used by native speakers of Spanish to correctly predict linguistic
information in sentence processing. The main objective is twofold. First, I investigate
whether L1 Spanish speakers use information lexically-encoded on the main verb of a
Spanish sentence to produce and process the correct inflectional morphology of a
subsequent subordinate verb (i.e., indicative or subjunctive mood). Second, I investigate
whether immersion in an L2 English environment, where the use of verbal morphology is
comparably reduced, is a factor that affects the ability of native Spanish speakers to
engage in predictive processing in their L1.
Investigating changes to L1 induced by extensive immersion in the L2 is
important because linguistic models posit an influence of extensive language usage on
how linguistic information is accessed and used (e.g., Bybee, 2006; MacDonald, 2013).
Researchers investigating the effects proposed by these models have centered their
attention to bilingual settings and studies on L2 acquisition and have shown that
immersion increases proficiency in the L2 at the phonological, lexical, and
morphosyntactic level. For instance, phonological representations that do not exist in the
native language are incorporated in the second language (e.g., Lord, 2010), the lexicon is
expanded with the incorporation of new words and their inter-relations (e.g., Milton &
Meara, 1995), and morphosyntactic structures that are not instantiated in the L1 are
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acquired (e.g., Branza, 2008). Interestingly, the effects of immersion have also been
attested in the production of speakers’ native language. Phonological representations are
incorporated from the second to the first language (e.g., Bullock & Gerfen, 2004), it
becomes harder to retrieve lexical items in the native language (e.g., Linck, Kroll, &
Sunderman, 2009), and L2 syntactic structures are used in L1 production (e.g., Seliger &
Vago, 1991).
Although of these studies have focused on production, very few studies have
investigated the effects of immersion on the comprehension of the L1. Currently, we
know very little about the effects of L2 immersion on the comprehension system, whether
changes in L1 processing occur for all linguistic structures across the board, and whether
immersion can change the strategies used in comprehension. One study has examined this
issue. Dussias and Sagarra (2007) investigated whether immersion in the L2 English
changes the way native speakers of Spanish processed sentences like Jaime atemorizó a
la madre del preso que era argentina y desconocida ‘Jaime frightened the mother of the
prisoner who was Argentinian and unknown.’ In sentences like this one, Spanish and
English native speakers show different preferences for which noun phrase (i.e., NP1:
madre, or NP2: preso) to attach the relative clause (i.e., que era argentina y
desconocida). Previous studies (e.g., Cuetos & Mitchell, 1988) have shown that Spanish
speakers prefer to attach the relative clause to the first NP (i.e., madre) but native English
speakers prefer to attach it to the second NP (i.e., preso). Dussias and Sagarra used
grammatical gender agreement on the adjectives in the relative clause (i.e., argentina and
desconocida) to discriminate the attachment of the relative clause. Specifically, if the
grammatical gender of the adjective agreed with the noun according to the readers’
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attachment preference, readers showed no processing difficulties at the adjective.
However, if the grammatical gender of the adjective did not agree with the first NP,
readers showed a cost in processing, attested by longer reading times. This study found
that native speakers of Spanish who were immersed in their L2 English showed a
preference for attaching the relative clause to the second NP (i.e., preso). That is,
immersed speakers of Spanish show attachment preferences similar to those found in
English native speakers.
In an attempt to contribute to the field, here I investigate whether there are
changes for L2 immersed speakers in processing strategies in the L1 that allow the reader
to predict information during sentence comprehension. I also investigate possible effects
of immersion on production, which in turn serves as a measure to ensure that the
participants possess the necessary linguistic knowledge necessary for processing.
Specifically, I ask the following questions:



Do non-immersed native speakers of Spanish use the lexically-encoded
information of Spanish verbs to predict the upcoming verbal morphology of a
subordinate verb?



Does immersion in the L2 affect the ability of native speakers of Spanish to
use predictive strategies when they read sentences in their first language?

In these studies, I employ structures that reflect morphosyntactic dependencies in
ambiguous sentences (Demestre & García-Albea, 2004), namely verbs in Spanish (e.g.,
aconsejar ‘advise’) that obligatorily subcategorize for the use of the subjunctive mood in
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Spanish (e.g., El profesor les aconsejó a los alumnos que estudiaran y que jugaran ‘The
teacher advised the students to study and to play’). The ambiguity of these sentences
resides in the possibility to make the second clause (i.e., que estudiaran) a relative clause,
which necessitates that the verb change from the subjunctive into the indicative mood
(i.e., El profesor les aconsejó a los alumnos que estudiaron que jugaran ‘The teacher
advised the students who studied to play’). Thus, such materials will allow for testing
whether immersion in the L2 induces a reduction of sensitivity to verbal morphology and,
consequently, the ability of native speakers of Spanish to predict the correct morphology
in their L1.
I argue that speakers of two languages who are immersed in their L2 may lose the
sensitivity to process the Spanish mood morphology during comprehension, caused by
their linguistic contact with English. This is because the mood system in Spanish is
morphologically rich and it has its own inflectional paradigm for both the indicative and
the subjunctive mood whereas English is not morphologically rich, with only a verb
paradigm for the indicative mood and similar surfacing forms in indicative and
subjunctive (e.g., They advise that the governor resign). Therefore, the extensive use of
English may cause native speakers of Spanish who are living in an English speaking
community to lose the sensitivity to the Spanish subjunctive morphology. I expect to find
a selective loss of sensitivity to Spanish verbal morphology because the subjunctive
morphology differs across the two languages while the indicative morphology doesn’t.
In this dissertation I will show that production accuracy differs among three
groups of native speakers of Spanish with different immersion experience (nonimmersed, immersed, and heritage), suggesting that knowledge of the target structure is
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different. However, processing outcomes based on that same knowledge shows that it is
the same for the three groups.
In Chapter 2, I review the literature concerning two main topics of this research:
immersion and predictive processing. This review allows us to arrive at several
generalizations. First, extensive immersion in the L2 induces changes to the
comprehension and the production of the L1. Next, when speakers of two languages
process linguistic information in the L1, they engage in predictive processing, a strategy
that allows the comprehension system to use multiple sources of information to interpret
language efficiently. Third, the predictive mechanism appears to be modulated by
individual differences such as proficiency, cognitive resources, speed of lexical access, or
immersion. Finally, L2 immersion can both improve the proficiency in the L2 and induce
changes in the L1 of speakers of two languages. Building on this information, I
investigate two questions in a pilot study using a moving window paradigm. First, I ask
whether non-immersed native speakers of Spanish use the lexical information of the verb
to predict the upcoming verb morphology in a subordinate clause. Second, I ask whether
immersion affects this process. The results of the pilot study revealed no effects of
immersion. Both immersed and non-immersed native speakers used the lexical
information of a verb to facilitate the processing of an upcoming verb in the subjunctive
mood. However, the pilot study did not provide enough evidence that participants did so
predictively.
Chapter 3 describes the semantic, morphological, and syntactic features that lead
to the use of the subjunctive mood in Spanish. I also describe the variable nature of the
subjunctive mood and I provide evidence from sociolinguistic studies showing that the
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indicative and the subjunctive mood often alternate in Spanish. Finally, I identify two
features of the Spanish mood system that are key components to the study of predictive
strategies and immersion. One is that the Spanish subjunctive is morphologically richer
than the English subjunctive. The other is that the lexically-encoded information of the
main verb allows for the activation of information necessary to predict the upcoming
morphology of a subordinate verb. To further investigate the relationship between a
group of selected verbs and their co-occurrence with the subjunctive-marked verb in
embedded clauses, I present a small-scale corpus study that examines the preference of
verbs that subcategorize for the subjunctive mood. I analyze the tokens from an online
Spanish corpus and code them by type of continuation following the verb, the country
where the data is extracted from, whether the token is from written or spoken source, and
the year when the token is produced. The main result of the corpus study is that verbs that
have been identified in the literature as eliciting the use of the subjunctive mood in fact
do not favor the use of the subjunctive. It is only in the presence of a subordinate clause,
the subjunctive mood is preferred over the indicative mood.
In Chapter 4, I describe and present the results of the two core studies of this
dissertation. The first study focuses on comprehension and aims at investigating whether
native speakers of Spanish with different immersion experiences in the second language
environment (non-immersion, immersion, heritage speakers) differ in their ability to use
strategies to predict upcoming information while they read sentences in their first
language. To this end, I use eye-tracking methodology to collect data from two measures
of processing. The first one is gaze duration, an early measure of sentence processing.
This measure is important because it captures the initial stages of processing, necessary to
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identify the role of prediction in comprehension. The second is total duration, a measure
that captures late stages of processing. The use of this second measure is important to
identify whether resolution of sentential ambiguities still happen in cases where gaze
duration is not informative. Overall, the results in this study show no significant
differences between the non-immersed and the immersed participants in the two
measures and suggest that immersion does not affect the way speakers use predictive
strategies during comprehension.
The second study focuses on the production of the subjunctive mood in structures
similar to those used in the comprehension study. The goal of this study is examine
participants’ knowledge of the Spanish mood system to determine whether the production
of the subjunctive mood differs from their use in comprehension. Interestingly, results
from this study reveal that heritage speakers, who are included in this study because they
are native speakers of Spanish with ‘extreme’ immersion in English, show weakening in
the production of the subjunctive mood when they are compared to the non-immersed
and the immersed group. The findings in these two studies on the production and
comprehension of the heritage speakers are significant because they show that the same
linguistic information is used differently in production and comprehension.
Finally, in Chapter 5, I provide a review of the main findings of this dissertation
and discuss their implications. Importantly, this dissertation presents evidence that
immersion in the second language does not change the morphosyntactic representations
of the subjunctive mood in Spanish. That is, there are no differences among nonimmersed, immersed, and heritage speakers in comprehension, revealing that the
linguistic representations of the Spanish subjunctive are present in all participants.
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Interestingly, the results from the heritage group suggest that the use of those
representations is different in comprehension and in production. I approach the discussion
of these findings from three different perspectives. First, I propose the Production
Mapping Deficit Hypothesis to account for the observed similarities and differences
between comprehension and production in the three groups under study. Next, I discuss
the results from the heritage group, focusing on the theoretical implications of language
loss and age of acquisition. Finally, I approach the results from the point of view of crosslinguistic transfer to suggest that transfer may only affect language at very early stages of
acquisition.
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Chapter 2
L1 Predictive Processing in L2 Immersed Speakers
Immersion refers to the act of living in a linguistic environment for an extended
period of time and it has often been investigated as a factor affecting second language
(L2) acquisition. Studies have revealed that immersion in the L2 environment has
positive linguistic consequences for the L2. For example, it increases L2 proficiency and
linguistic knowledge (e.g., Brecht, Davidson, & Ginsberg, 1995; Freed, 1995, 1998;
Johnson & Newport, 1989; Milton & Meara, 1995), it can result in native-like processing
of syntactic structures (e.g., Gillon-Dowens, Vergara, Barber, & Carreiras, 2010;
Pliatsikas & Marinis, 2013), and it brings about post-immersion advantages in L2
learning (Isabelli, 2007). Evidence for parallel activation of the first language (L1) and
the second language in the bilingual mind (Costa, 2005; Guo, Liu, Misra, & Kroll, 2011;
Kroll, Bobb, Misra, & Guo, 2008; Kroll, Bobb, & Wodniecka, 2006; Marian & Spivey,
2003; Spivey & Marian, 1999; Van Heuven, Dijkstra, & Grainger, 1998) has taken
researchers to examine the consequences of immersion in the L2 environment for the L1
linguistic system. This is an important question because previous studies have reported
that the L1 production in adult second language speakers can be influenced by features of
the L2 (e.g., Chang, 2011, 2013; Cook, 2003; Flege, 1987; Flege & Eefting, 1987; Linck,
et al., 2009; Pavlenko, 2000; Pavlenko & Jarvis, 2002) but not all features in the L2 are
affected equally (e.g., Ameel, Storms, Malt, & Sloman, 2005; Malt, Li, Ameel, Pavlenko,
& Zhu, 2013; Malt & Sloman, 2003; Pavlenko, 2009; Pavlenko & Malt, 2011; Schmid &
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Köpke, 2013). Whereas most studies have examined production, fewer studies have
investigated the changes that immersion in the L2 environment has on the processing of
the L1 (e.g., Dussias, 2003; Dussias & Sagarra, 2007). A question that remains
unanswered is whether all processing strategies are affected equally by extensive
immersion. To fill this gap in the literature, the purpose of the current dissertation is to
study the consequences of extensive L2 immersion on L1 processing. Specifically, it
investigates whether speakers of two languages experience changes in the strategies used
during L1 predictive processing, which have been shown to be an integral part of native
processing (e.g., Altmann, 1998; Altmann, Garnham, & Dennis, 1992; Altmann &
Kamide, 1999; Kamide, Altmann, & Haywood, 2003).
This chapter is divided into three sections. In the first section, I discuss the
literature on the effects of L2 immersion on the L1, focusing primarily on previous
research at the lexical and semantic levels, as well as work examining changes in parsing
preferences. Next, I examine the role of predictive processing in monolingual speakers
and speakers of two languages, as well as the factors that modulate predictive processing.
Finally, I present a pilot study conducted to test whether monolingual speakers can use
predictive strategies to anticipate information during online comprehension.
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Effects of L2 immersion on the L1

The influence of L2 immersion on the production of the L1
Recent findings in the L2 literature suggest that knowledge of a second language
can affect the first language system. Although this might be less surprising in cases of
early L2 acquisition (e.g., Müller, 1998; Müller & Hulk, 2001, Sánchez, 2004), where the
possibility for cross-linguistic influence may be greater because the child is confronted
with two different grammars (Paradis, 2001; Paradis & Genesee, 1996; Paradis &
Navarro, 2003), a remarkable finding in the L2 literature is that the L2 can influence the
L1 even when the L2 is acquired and mastered well into adulthood, at a time when the
native linguistic system is relatively stable and has become highly entrenched.
Many studies investigating changes to the L1 linguistic system have examined
speakers in an L2 immersion environment, where L2 speakers are likely to engage in
daily interactions with members of the L2 community and where changes to the L1 are
more likely to arise by virtue of the intense exposure that speakers have to L2 linguistic
input. Evidence that knowledge of a second language affects the native language in adult
speakers has been reported in a number of linguistic domains, including the production
and perception of speech sounds (e.g., Andrews, 1999; Bullock & Gerfen, 2004; Flege,
1987; Flege & Eefting, 1987; Major, 1992, 1993, 2010; MacKay, Flege, Piske & Schirru,
2001), the lexicon and semantic networks (e.g., Ameel, Malt, Storms, & van Assche,
2009; Ameel, et al., 2005; Boyd, 1993; Malt, et al., 2013; Malt & Sloman, 2003;
Pavlenko, 2009; Pavlenko & Jarvis, 2002; Pavlenko & Malt, 2011; Schmidt & Köpke,
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2013; van Hell 1998; van Hell & Dijkstra, 2002) and the morpho-syntactic system (e.g.,
Boyd & Andersson, 1991; Pavlenko, 1997; Seliger & Vago, 1991; Waas, 1996).
One remarkable finding in the literature is that immersion affects the production
of L1 sounds. Several studies (e.g., Chang, 2012, 2013; de Leeuw, Schmid, & Mennen,
2010; Flege, 1987; Flege & Eefting, 1987; Hopp & Schmid, 2013; Major, 1992, 1993;
Ventureyra, Pallier, & Yoo, 2004) have shown that L1 categories undergo restructuring
during L2 acquisition, resulting in the development of merged categories containing
information from the L1 and the L2. For example, in a classic study, Flege (1987)
investigated whether phonological categories in L2 speakers were modified by influence
of the other language. Native speakers of French highly proficient in English and native
speakers of English with different degrees of proficiency in French were tested in their
production of typologically distinct and similar sounds across their two languages.
Results showed that when speakers produced their native language, Voice Onset Times
(VOTs) for the production of /t/ were produced in more of an L2 manner and differently
to monolingual speakers in both groups.
Bullock and Gerfen (2004), however, raise important considerations about the
extent to which immersion in the L2 can affect the linguistic system of the L1. In a case
study, they investigated the production of two L1 French-L2 English brothers (age 69 and
72 years old) living in Frenchville, Pennsylvania. Both brothers spoke French at home for
the first twenty years of their lives until they married and began to speak with their
partners exclusively in English, except in situations when they spoke to each other.
Bullock and Gerfen analyzed recorded interviews to examine whether the linguistic
situation of the speakers, who were immersed in their L2 for more than half of their lives,
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led to phonological change of their L1 French. The authors found that the speakers
preserved some of the L1 French sounds, such as the realization of the French /r/, but
revealed changes in their mid-front rounded vowel allophones, which converged to the
rhoticized vowels in English. Thus, their results showed that not all phonemic features
changed in an immersion situation, raising theoretical concerns about models and theories
of L1 attrition.
Immersion in a second language environment has also been shown to affect L1
lexical access and word production (Boyd, 1993; Köpke, 2002; Laufer, 2003; Link, Kroll,
& Sunderman, 2009; Pavlenko, 2000, 2004; Schmid, 2004, 2007; Schmid & Köpke,
2009). For example, Linck, et al. (2009) showed in a recent study that immersed L2
speakers have reduced access to the first language. The authors used a translation
recognition task and a verbal fluency task to test native English speakers who were either
immersed in a Spanish-speaking environment during a semester abroad in Spain or who
were studying Spanish in a foreign language classroom environment (i.e., non-immersed
learners). Crucially, the experimental tasks were selected because past studies have
shown that despite performing in their second language alone, participants show clear
evidence of engaging activation of the first language (e.g., Dijkstra, 2005; Gollan,
Montoya, & Werner, 2002; Sunderman & Kroll, 2006). In the translation recognition
task, participants were asked to indicate whether or not two words were translation
equivalents. The presence of distractor words that resembled the target translations in
form or meaning were used to gauge the level of activation of the L1 while participants
performed the task in the L2. In the verbal fluency task, participants were presented with
category names (e.g., animals, fruit, etc.) and were asked to produce as many category
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exemplars as possible within a predetermined amount of time. Linck et al. (2009)
reasoned that if immersion experience attenuated access to the first language during
processing, in the translation recognition task the immersed learners would show little
sensitivity to the form distractor-word manipulations but increased sensitivity to the
semantic distractor-word manipulations, reflecting deeper L2 processing. In the verbal
fluency task, participants were expected to produce significantly fewer category
exemplars in the L1 compared to the non-immersed learners. The results supported their
hypothesis, leading the authors to conclude that accessibility to the L1 was affected
during immersion in the second language environment.
Yet, the difficulty to access or retrieve lexical items in immersion situations has
not always been found. For example, Baus, Costa, and Carreiras (2013) found that lexical
frequencies and cognate status influenced L1 lexical access and word retrieval in L1
German-L2 English tested in both pre- and post-immersion situations. Participants named
words slower after immersion but those increased naming latencies corresponded to
words that were low in frequency and non-cognates, suggesting that immersion in the L2
results in changes in the first language as a result of the changes in frequency of use of
the L1 (see also Schmid, 2004). Similarly, Porte (2003) found that L1 English-L2
Spanish living in Spain showed L2-like production of words in English but that the effect
was smaller possibly because participants worked in an environment where they
produced their L1 more often than their L2. In addition, Pavlenko (2009) found that verbs
that express motion in Russian are more resistant to L2 influence than verbs of emotion
in immersed L1 Russian-L2 English speakers, wondering about what factors could have
influenced the results. All together, these studies show that L2 immersion affects L1
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word production but the effects are variable and possibly influenced by internal and
external linguistic factors.
Finally, although there is only a limited number of studies that have investigated
syntactic and morphosyntactic production in adult L2 speakers, changes in the L1 due to
immersion in the L2 have also been reported for word order preferences (Waas, 1996;
Schmid, 2004; Selinger & Vago, 1991), use of gender agreement morphology (Selinger
& Vago, 1991), use of number agreement morphology (Schmid, 2004), placement of
adverbials (Boyd & Anderson, 1991), position of possessives (Skaden, 1999), production
of syntactic structures (Jarvis, 2003; Pavlenko & Jarvis, 2002; Stoessel, 2000), and verbal
morphology (Montrul, 2007, 2009; Silva-Corvalán, 1994). These studies have revealed
important insights about the changes that linguistic representations undergo after
extended immersion in the L2. Specifically, they have suggested that in situations of L2
immersion, the L1 grammar goes through a process of restructuring of grammatical
rules, particularly in cases in which the L2 has a so-called “simpler grammatical rule”
(Pavlenko, 2000). To illustrate, Montrul (2009) reported that Spanish-English heritage
speakers (i.e., speakers who are exposed to Spanish since birth but later switch
dominance into English due to immersion) showed difficulties in the distinction of tense,
aspect, and mood morphology in oral and written production tasks (giving opinions or
telling a story). In addition, Jarvis (2003) reports a case study of an L1 Finnish-L2
English woman who moved to the United State at age 23 and who was immersed in the
L2 environment for 11 years. Results from her L1 production revealed morphological and
syntactic errors, which Jarvis attributes to the influence of the L2 in the L1. Yet, the
participant showed variability in the production of morphosyntactic structures. Jarvis
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argues that even though her production was influenced by the exposure to the L2, the
syntactic representations of the first language were still present and active in her
linguistic system.
However, some morphosyntactic features are resilient to change. Of special
interest here is the work by Montrul (2002, 2004, 2007, 2010) and Silva-Corvalán (1994)
who have studied Spanish-English heritage speakers living in the United States. The
production of these speakers is informative because they acquired their L1 from birth but
later became more dominant in the L2 due to living in an L2-speaking environment.
Thus, they are speakers in an extreme immersion situation, making them an ideal group
for studying L2’s influence on the L1. Overall, these researchers found that although
some morphosyntactic features are vulnerable to change (e.g. tense/aspect/mood
morphology in Spanish), others are robustly instantiated in the speakers’ L1 system and
resist changes induced by contact with the L2, even when those features differ across
languages. For instance, Montrul reports that the production of subject-verb agreement
(Montrul, 2004) and dative clitics (Montrul, 2010) in Spanish heritage speakers are not
different from monolingual speakers of Spanish. She argues that the reason why changes
are observed in some morphosyntactic features and not others are explained by the
interaction between the syntactic interface with other cognitive systems (Sorace, 2004).
Linguistic features that are purely syntactic are more resistant to change than linguistic
syntactic features that interact with other systems, such as the lexicon or semantics.
In sum, the studies reviewed in this section suggest that immersion in the L2 can
result in phonological, lexical, and morphosyntactic changes during the production of the
first language. They also suggest that immersion does not affect all linguistic domains
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equally within each domain (Ameel, et al., 2005; Köpke, 2002; Malt, et al., 2013; Malt &
Sloman, 2003; Pavlenko, 2009; Schmid & Köpke, 2013; Pavlenko & Malt, 2011;
Schmid, 2004), some features seem to be more open to change than others.

The influence of L2 immersion on the processing of the L1
Very few studies have investigated how extensive immersion experience in a
second language environment influences the processing strategies used during L1
sentence comprehension. Instead, most of the studies on L2 sentence processing have
focused on whether speakers of two languages are able to process information in their L2
as monolingual speakers do. These studies have investigated number and gender
agreement, (Dussias, Valdés Kroff, Guzzardo Tamargo, Gerfen, 2013; Felser, Roberts,
Marinis, & Gross, 2003; Foucart & Frenck-Mestre, 2010; Gillon-Dowens, et al., 2010;
Osterhout, McLaughlin, Pitkänen, Frenck-Mestre, & Molinaro, 2006; Papadopoulou &
Clashen, 2003), wh-movement (Marinis, Roberts, Felser, & Clahsen, 2005; Pliatsikas &
Marinis, 2013; Williams, Möbius, & Kim, 2001), verb bias (Dussias & Cramer, 2006;
Dussias & Cramer-Scaltz, 2008; Frenck-Mestre & Pynte, 1997; Lee, Lu, & Garnsey,
2013), or subject and object ambiguities (2013; Roberts & Felser, 2011).
Dussias and colleges (Dussias, 2004; Dussias & Sagarra, 2007) are amongst the
few that have reported direct consequences of L2 immersion on the parsing1 preferences
of speakers of two languages. In these studies, they examined the resolution of structural

1

Parsing refers to the cognitive process involved in the analysis of grammatical constituents in
comprehension. During this process, words are assigned to categories using the rules of syntax to establish
the structure of a sentence.
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conflicts across the two languages of L1 Spanish-L2 English speakers using syntactically
ambiguous relative clauses, as in El policía arrestó a la hermana del criado que estaba
enferma desde hacía tiempo (‘The police arrested the sister of the butler who had been
illFEM for a while’). Spanish and English speakers differ in whether they interpret the
ambiguous relative clause (que estaba enferma ‘who was ill[feminine]’) as referring to the
first noun (la hermana ‘the sister’) or the second noun (el criado ‘the butler’) in the
complex noun phrase. Many past studies have shown that monolingual English speakers
show a preference for low attachment in that they typically favor the interpretation where
the relative clause refers to the structurally closer noun (criado). Critically, monolingual
Spanish speakers favor a high attachment strategy, attaching the relative clause to the
syntactically higher, more distant, noun (hermana) in the complex noun phrase. The
question for L2 speakers was what happens when these preferences are put in
competition with one another. Using reaction time measures and eye tracking
methodology, Dussias and colleagues found that native Spanish speakers who had
learned English as a second language during adulthood and who had been immersed in a
second language environment for an extended period of time, preferred the low
attachment strategy even when reading in Spanish, their native language. That is, the
preference for high attachment typically found in native Spanish speakers (Carreiras &
Clifton, 1999; Carreiras, Salillas, & Barber, 2004; Dussias & Sagarra, 2007) had changed
to the L2 preference once a high level of proficiency was attained in the L2 English. Like
past results on word recognition, which demonstrate effects of the L2 on the L1 once L2
speakers achieve a sufficient level of skill in the L2 (e.g., Van Hell & Dijkstra, 2002),
these findings suggest that the L2 influence the L1, even at the level of the parser.
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Dussias considers the interpretation that the dramatic shift to low attachment for the
native Spanish speakers to be due to the nature of their exposure to a predominantly
English speaking environment in the U.S. The presence of these changes to the L1,
especially those from the L2 to the L1, suggests a dynamic language system that changes
in response to language exposure (e.g., MacDonald & Seidenberg, 2006; Gennari &
MacDonald, 2009).
In sum, the findings from production and comprehension suggest that L2
immersion can lead to changes in the L1 linguistic system. The L1 production of speakers
immersed in the L2 can undergo changes in phonology, the lexicon, and morphosyntax
but these changes do not happen equally in all linguistic domains. In comprehension,
evidence showing changes to the L1 presumed to be caused by intense L2 exposure has
only come from relative clause attachment strategies. This leads to the question of
whether L2 immersion alters other processing routines. Investigating other processing
strategies is necessary to fully comprehend how permeable the comprehension system is
to change. Recent work by Kaan and colleagues (Dallas & Kaan, 2008; Kaan, submitted;
Kaan, Dallas, & Wijnen, 2010) has proposed that the study of predictive processing
would be an excellent means to investigate the similarities and differences between the
L1 and L2. The goal of the current dissertation is to examine whether L2 immersion
changes the way speakers use predicting strategies when they read sentences in their
native language. To my knowledge, no studies to date have examined this topic. Here, I
ask whether changes to the L1 caused by immersion can be detected when lexically-

20

encoded information2 needs to be extracted and used to successfully predict upcoming
information. Before moving onto the experiments conducted in this dissertation, I will
discuss what is known about predictive processing.

Predictive processing
Predictive processing is understood to be the strategy used during comprehension
that allows readers and listeners to exploit multiple sources of information to generate
expectations for what comes next in an input string. It has been identified as a key
component of the comprehension system that allows for quick and efficient interpretation
of language (e.g., Altmann, 1998; Altmann, et al., 1992; Altmann & Kamide, 1999;
Kamide, et al., 2003), as well as necessary for L2 linguistic development because
speakers are forced to continuously readjust their linguistic predictions when these are
not met (Clark, 2013; Kaan, submitted).
For predictive processing to take place, two elements are necessary. One is a
trigger, which holds the information to be exploited by the parser to create predictions.
The second is a target, the element to be predicted. As a way to illustrate how these work,
Lew-Williams and Fernald (2007) investigated the online processing of gender
information in Spanish speakers. Participants’ eye-movements were recorded while they
heard sentences like Encuentra la pelota ‘Find the[feminine] ball[feminine]’ at the same time
they were presented with a picture of a ball and a shoe (zapato[masculine]) on a computer
screen. If listeners are able to use the grammatical gender information encoded in the
2

Koenig, Mauner, and Bienvenue (2002) define lexically encoded information as “that information which is accessed
upon recognition of a word […] and is relatively specific to the relevant verb.” (p. 226)
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Spanish determiner la, they are expected to launch anticipatory looks to the picture of the
ball. This is so because la and pelota match in grammatical gender (both are feminine).
Zapato is not an option because it carries masculine gender and Spanish morphosyntactic
rules require that nouns match in gender with the elements that modify them. Their
results showed that participants used the gender-marked article to establish a reference
with the picture of a ball before the word was heard in the input. Thus, by using the
gender information encoded in the trigger (i.e., la ‘the’), L1 Spanish speakers activated
possible feminine candidate nouns, which translated into anticipatory looks to the only
appropriate pictorial referent.
One possible caveat in the Lew-William and Fernald’s (2007) study is that their
findings could have been influenced by the instructions provided during the experiments.
Participants were asked to find (i.e, Encuentra… ‘Find’) an item on the computer screen,
forcing them to become active listeners. In such a situation, it is possible that the
predictive looks towards the target item were found as a consequence of the attention
requested from the speakers during the task, which raises the question about the
automaticity of the predictive strategies used by the participants. However, a previous
study by Altmann and Kamide (1999) had showed that speakers can engage in predictive
processing even when they are passive listeners. In their study, English native speakers
were presented with a scene on a computer screen containing different objects (e.g., a
boy, a cake, a ball, a toy car, and a toy train) while they received auditory input that did
not motivate participants to search for a specific referent. For example, they heard
sentences with the verb eat (e.g., The boy will eat the cake) and the verb move (e.g., The
boy will move the cake). The manipulation of the verb in those sentences allowed
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participants to activate the item cake, the only edible item in the scene, when they heard
the verb eat but not the verb move. Results showed that objects that were semantically
congruent with the lexical information of the verb received fixations before the object
was produced in the auditory input and suggested that, even in passive listening,
participants showed that they engaged in predictive processing strategies by using the
verb as the trigger to anticipate a following target noun.
The studies that have investigated predictive processing strategies have indicated
that the sources of information serving as triggers during comprehension can be lexicallyencoded, contextually-based, or prosodic. First, lexically-encoded information is
extracted from single words and has been used in the investigation of verb bias (e.g., Arai
& Keller, 2013; Garnsey, Pearlmutter, Myers, & Lotocky, 1997; Kemtes and Kemper,
1997; Pickering, Traxler, & Crocker, 2000; Schmauder & Egan, 1998; Trueswell & Kim,
1998; Trueswell, Tanenhaus, & Kello, 1993), case marking (e.g., Kamide, Scheepers &
Altmann, 2003), or number and gender agreement (e.g., Gunter, Friederici, & Schriefers,
2000; Kaan & Swaab, 2003; Lew-Williams & Fernald, 2010). One example is the study
by Lew-Williams and Fernald (2007) reported above, in which they use the gender
information encoded in the determiner to predict the gender of a following noun.
Next, the trigger can also result from contextually-based information, which refers
to the cumulative information activated as sentences are read, lexical items are integrated
in the processing system, and world knowledge is activated (e.g., Altmann, 1999;
Altmann, et al., 1992; Calvo, Castillo, & Estevez, 1999; Cook, Limber, & O’Brien, 2001;
Spivey, Tanenhaus, Eberhard, & Sedivy, 2002; Szewczyk & Schriefers, 2013; Van
Berkum, Brown, Zwitserlood, Kooijman, & Hagoort, 2005; Wicha, Bates, Moreno, &
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Kutas, 2003; Wicha, Moreno, & Kutas, 2004). An example of context as a trigger during
predictive processing is found in Wicha, et al, (2004). They investigated whether the
context of a sentence constrained native speakers of Spanish toward the use of an
unambiguous noun carrying a specific gender. To illustrate, participants read sentences
such as El príncipe soñaba con tener el trono de su padre. Él sabía que cuando su padre
muriera podría al fin ponerse la corona por el resto de su vida (‘The prince dreamt about
having the throne of his father. He knew that when his father died he would finally be
able to wear the[feminine] crown[feminine] for the rest of his life.’). They predicted that the
context in the first sentence would provide participants with enough contextual
information to anticipate the noun corona ‘crown’. They probed lexical prediction by
manipulating the gender of the determiner so it agreed or disagreed with the grammatical
gender of the noun (i.e., el corona ‘the[masculine] crown[feminine]’). Their results showed that
participants were sensitive to gender agreement incongruences at the determiner,
suggesting that they used contextual information to predict the grammatical gender of a
noun before it was read.
Finally, fewer studies have investigated whether prosodic information can also be
exploited to predict argument attachment in syntactic structures (Snedeker & Trueswell,
2003; Snedeker & Yuan, 2008). In a study by Snedeker and Trueswell (2003), native
speakers of English were instructed to listen to commands and perform the actions using
items presented to them. For example, they listened to sentences such as Tap the frog
with the flower, while they were presented with the items of a flower, a frog, a frog with a
flower, a tiger, and a building block. The experimental manipulation entailed a prosodic
pause before and after the noun phrase (NP) the frog. If a pause was encountered before

24

the NP, the prepositional phrase (PP) with the flower was expected to be processed as a
complement of the frog, resulting in the participant touching the frog that already had the
flower with it. However, if the pause was after the NP, the PP with the flower was
expected to be processed as an argument of the main verb. In that case, the participant
would take the flower and use it to touch the frog. During the experiment, the number and
duration of fixations were recorded. Results showed that when the prosodic pause
occurred before the NP, participants showed more fixations towards the item of a frog
holding a flower than the frog alone right after the onset of the NP was heard, but before
the PP was encountered. The authors argued that listeners used boundary information
rapidly to predict the role of the upcoming prepositional phrase.
In sum, in this section I have summarized what predictive processing is and the
elements used to measure it in experimental research. I have argued that predictive
processing is an integral part of the parser and that it is used automatically during
comprehension. I have identified what elements are necessary for experimental research
(i.e., a trigger and a target), as well as the information that can be exploited to engage the
linguistic system in the process. Finally, I have reviewed some studies that show the
interactions between triggers and targets. However, the studies reviewed here only report
results from studies looking at monolingual speakers. Because the population studied in
this dissertation entails speakers of more than one language, I will review next the most
relevant studies that have focused on the study of predictive processing by nonmonolingual speakers.
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Predictive processing in speakers of two languages
Increased interest in sentence processing in second language speakers has brought
attention to the kind of information that is available to the parser during sentence
comprehension in a second language and to the differences and similarities in the
mechanisms that monolingual speakers and L2 speakers utilize. The goal has been to
explain observed differences in syntactic processing outcomes between L1 and L2
speakers. Under one predominant view of L2 processing, differences arise because adult
L2 speakers are fundamentally different from L1 speakers in that they construct
shallower syntactic representations in their second language than their native speaker
counterparts and, therefore, do not use structural information in the same way as
individuals reading in their L1 (e.g., Clahsen & Felser, 2006). Another view proposes that
L2 speakers do not differ qualitatively from L1 readers and that variable success
engaging in the same mechanisms that drive L1 processing is driven by a number of
linguistic and non-linguistic factors (Dallas & Kaan, 2008; Kaan, submitted; Kaan, et al.,
2010). For instance, Kaan (submitted) argues that the mechanism involved in predictive
processing, the topic under investigation in the current dissertation, is the same in both
the L1 and the L2. Variable success in L2 syntactic processing, then, is assumed to be
driven by a number of other factors. Here I discuss the three factors investigated in the L2
literature: proficiency, speed of lexical access, and immersion.
Individual cognitive resources, such as working memory, have been found to be a
factor that determines similarities and differences in processing in the first and the second
language (Dussias & Piñar, 2010). In the L2, where memory demands are increased
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during processing, working memory has been identified as a factor that constrains the
speakers’ ability to compute semantic and syntactic information that are automatic during
L1 processing (Miyake & Friedman, 1998). From a predictive perspective, working
memory can affect the speakers’ ability to incorporate and retain the lexically-encoded
information necessary to predict upcoming information overtime. If this is true, speakers
with high working memory would be expected to retain more information than speakers
with low working memory, which could in turn account for the differences and
similarities with L1 processing.
Proficiency in the second language has also been found to modulate the ability of
L2 speakers to engage in predictive processing. Because this variable has been mostly
investigated in studies that use the Visual World Paradigm (Tanenhaus, SpiveyKnowlton, Eberhard, & Sedivy, 1995) to examine whether grammatical gender
information encoded in determiners facilitates the processing of upcoming nouns, we will
discuss that work here. In one study, Lew-Williams and Fernald (2010) presented L1
Spanish and L2 Spanish (English L1) speakers with scenes of two images depicting
objects that shared the same grammatical gender (i.e., pelota ‘ball[fem]’ and galleta
‘cookie[fem]’) or different grammatical gender (i.e., pelota ‘ball[fem]’ and carro ‘car[masc]’)
in Spanish, while they heard sentences that named one of the two pictures (e.g.,
Encuentra la pelota ‘find the ball’). Participants were asked to click on the image that
corresponded with the auditory input while their eye movements were recorded. Results
from three experiments showed that L1 Spanish speakers looked at the target image
before hearing the onset of the target name (i.e., the /p/ in pelota) in ‘different-gender
trials’ relative to ‘same-gender trials’. L2 Spanish speakers, however, looked at the target

27

picture in both type of trials only after the target word was presented in the auditory
input. These results suggest that L1 Spanish speakers used grammatical gender
information in the determiner to anticipate the gender of the upcoming noun whereas L2
Spanish speakers did not use that information during processing. However, a subsequent
study by Dussias et al. (2013) found that when participants were highly proficient in their
L2, results largely mirrored the native-speaker behavior. This suggests that at high levels
of L2 proficiency, L2 speakers are able to use L2-specific linguistic information to
generate predictions about ensuring words in a sentence.
In a related study, Hopp (2013b) found that the speed with which speakers access
lexical information during processing is a factor that determines the ability of L2
speakers to engage in predictive processing. Similar to the studies by Lew-Williams and
Fernald (2010) and Dussias et al. (2013), Hopp (2013a) used a production and a
comprehension task to ask whether speed of lexical access modulated the ability of L2
learners to use grammatical gender information in the determiner to facilitate processing
of an upcoming noun. Speed of lexical access was measured by extracting the mean
reaction times of first looks to the target picture in trials where the auditory stimulus
preceding the target was a numeral and not a determiner. This was done to ensure that the
inflection of the determiner did not influence the calculation of the measure and that only
the access to the lexical item was measured. Results showed that speed of lexical access
correlated with levels of prediction. Participants showed lower levels of predictive use of
gender agreement when the lexical information was less automatic (i.e., slower) than
when it was more automatic (i.e., faster).
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Finally, L2 immersion (the variable examined in the present dissertation) has also
been shown to affect the way L2 speakers engage in predictive processing. Dietrich
(2013) compared L2 English speakers with different immersion experiences in an L2
environment (i.e., US immersed bilinguals and US non-immersed bilinguals) to L1
English speakers by testing their ability to use verb bias information to predict the type of
continuation during comprehension. She compared verbs that were biased towards a
direct object continuation (i.e., confirmed in (1) and (2)) and verbs that were biased
towards a sentence complement continuation (i.e., admitted in (3) and (4)) in temporarily
ambiguous sentences:

(1)

The senator confirmed the rumor could mean a security leak.

(2)

The senator confirmed the rumor when he testified before Congress.

(3)

The senator admitted the mistake could mean a security leak.

(4)

The senator admitted the mistake when he testified before Congress.

She reasoned that if participants were sensitive to verb bias information, they
would predict a syntactic continuation (direct object or sentence complement) most
compatible with the verb being presented. Indeed, this is what she found. L1 English
speakers used verb bias information encoded on the verb to predict either a direct object
or a sentence complement continuation. More interestingly, immersion experience
differentiated the two groups of L2 English speakers. Only those participants with
extensive immersion experience in the L2 showed similar behavior to the L1 English
speaker group, who engaged in predictive processing.

29

In sum, the studies discussed above provide evidence showing that L2 speakers
can use strategies that allow them to predict upcoming information in processing.
However, the ability of L2 speakers to engage in predictive processing seems to be
modulated by factors that may explain why L2 speakers are only able to predict linguistic
information in certain situations and not others.

Effects of immersion on L1 predictive processing
Together, the studies reviewed in this chapter show that (i) when speakers process
linguistic information in their native language, they engage in predictive processing, a
strategy that allows them to anticipate upcoming information in the input string during
online processing; (ii) speakers of two languages processing in their L2 have shown that
they use predictive processing strategies similar to those used by native speakers,
suggesting the existence of a common predictive system in language; (iii) the predictive
mechanism appears to be modulated by individual differences such as proficiency,
cognitive resources, speed of lexical access, or immersion; (iv) and immersion, the factor
of interest in the current dissertation, can have dual effects in language. On the one hand,
it can facilitate the use of predictive strategies in the L2. On the other hand, it also
appears to limit the accessibility to the L1 lexicon and processing preferences.
Yet, there is still a gap in the literature that has not been addressed. Namely, no
study to date has investigated the effect of immersion on L1 predictive sentence
processing strategies. As discussed above, immersion has been found to cause changes to
the L1, limiting the access to the L1 lexicon (e.g., Link, Kroll, & Sunderman, 2009), and
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affecting parsing preferences (e.g., Dussias & Sagarra, 2007). The current dissertation
aims to fill this gap and investigate the effects of immersion on L1 predictive processing.
In particular, the dissertation investigates the following questions:



Do non-immersed native speakers of Spanish use the lexically-encoded
information of Spanish verbs to predict the upcoming verbal morphology of a
subordinate verb?



Does immersion in the L2 affect the ability of native speakers of Spanish to
use predictive strategies when they read sentences in their first language?

To begin, I first conducted a pilot study using the moving window technique to
investigate these two questions.

Pilot study
The goal of the pilot study is to investigate whether Spanish native speakers can
access the lexically-encoded information of a verb to anticipate the use of mood
morphology in a subordinate verb. In addition, it also investigates whether extensive L2
immersion affects L1 Spanish-L2 English speakers so that they lose sensitivity to
morphological marking specific to their L1. I follow here the research conducted by
Demestre and García-Albea (2004) who used the same materials to investigate competing
models in sentence processing. Interestingly, their results suggested that Spanish native
speakers were able to access the lexically-encoded properties of a verb to anticipate the
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use of mood morphology in a subordinate target verb. Here, I attempt to replicate their
results and also investigate the effects of immersion in an L1 Spanish-L2 English
speakers.

Methods

Participants
Twenty-seven functionally monolingual speakers of Spanish were recruited from
a university in Spain and 27 L1 Spanish speakers who had acquired L2 English in
adulthood were recruited from a U.S. institution (hereafter, immersed group). Participants
received monetary compensation for their participation.
Participants completed a language history questionnaire designed to tap into
several aspects of language proficiency by asking about self-reports of language
dominance, language use, number of years that the second language was studied, and
length of immersion in a country where the second language was spoken. The
functionally monolingual Spanish group reported immersion in an L2 environment of no
more than one month. Eight participants in the immersed group were excluded from the
analyses because they reported having less than three years of immersion in the L2
environment. This decision was made because previous studies have shown that changes
in L1 processing surface after a period of immersion of about 3 years (Dussias, 2004).
Participants in the immersed group reported learning English as their second language,
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being exposed to English in their daily routines, and having been immersed in the L2 for
an average of 7.3 years (range 3 to 16).

Materials
Participants completed two tasks: (i) A self-paced reading task designed to tap
into on-line processing; and (ii) a sentence completion task to gauge knowledge of the
subjunctive. For the self-paced reading task experiment, participants were presented with
written sentences in Spanish that were ambiguous between a relative clause (RC) reading
and a sentence complement (SC) reading. This syntactic ambiguity was present until the
disambiguating region was reached (i.e., the verb in the first embedded clause). A sample
of the materials is provided in Table 2-1 and a complete list of experimental trials is
provided in Appendix A.
The rationale for the selection of the materials was as follows. If upon reading the
verb aconsejar ‘suggest’, participants access lexically encoded information of the main
verb, they should expect the presence of an upcoming verb in the subjunctive form and
should interpret the ambiguous clause as a sentence complement clause. In the relative
clause condition, the presence of a verb in the indicative mood is expected to cause a
momentary feeling of surprise in readers and should signal that the clause needs to be reanalyzed as a relative clause. This reanalysis process is expected to cause an increase in
processing time of the embedded verb trajeron ‘brought’ in the RC condition relative to
the reading time that participants spend at the embedded verb trajeran ‘brought’ in the
SC condition.
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Table 2-1. Pilot Study: Example of Experimental Materials
SC condition
El general /les aconsejó/ a los soldados/
que/ trajeran /la comida/ de casa/ y/
que/ guardaran/ las cajas/ de cartón/ en el almacén.
The general advised the soldiers
to bring the food from home and
to take the boxes to the warehouse.
RC condition
El general/ les aconsejó/ a los soldados/
que/ trajeron/ la comida/ de casa/
que/ guardaran/ las cajas/ de cartón/ en el almacén.
The general advised the soldiers
who brought the food from home
to take the boxes to the warehouse.

A total of 48 pairs of experimental sentences were created, representing the
conditions in Table 2-1. The pairs were identical except for the mood of the verb in the
critical region (underlined above) and the presence of the coordinating conjunction (y) in
the SC condition. The experimental sentences were counterbalanced across two lists,
such that only one of the two versions of each experimental sentence appeared in each
list. Participants saw only one list. Each list contained a total of 48 experimental trials
that were presented in phrases (see segmentation slashes above) to create a more natural
presentation. In addition to the experimental sentences, each list also contained 72 filler
sentences, which were identical in the two lists. Filler sentences also contained
subordinate clauses so that the experimental manipulation would not be salient to
participants (e.g., Marisa le ha dicho a Luisa que trabaja en la nueva papelería que
abrieron ayer ‘Marisa told Luisa that she works in the bookstore that was opened
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yesterday’; Carlota le ha confesado a Joaquín que lee el horóscopo chino en el periódico
que venden en la calle ‘Carlota has confessed to Joaquín that she reads the Chinese
horoscope in the newspaper that is sold on the street’). All experimental sentences and
half of the filler sentences were accompanied by a yes/no comprehension question used
to assess participants’ involvement in the task and their comprehension of the sentences.
Half of the answers to the comprehension questions were yes and the other half were no.
One third of the questions had answers related to the beginning portion of the sentence,
another third to the middle portion, and the last third to the ending portion.
In addition to the self-paced reading experiment, participants were also
administered a sentence completion questionnaire, designed to assess their knowledge of
the Spanish mood system. The questionnaire was composed of 48 sentence fragments
consisting of a matrix clause with a verb that required the use of only subjunctive (16
fragments) or only indicative. Participants were asked to provide completions to the
sentence fragments in a grammatically correct and semantically plausible way. Only the
critical sentences (those that required the subjunctive verb) were considered in the
analysis. A score of 1 was given to sentences completed with a verb in the subjunctive; a
score of 0 was assigned to all other responses. An example is given in Table 2-2 and a
complete set of trials is provided in Appendix B. All participants who scored above 75%
accuracy3 (12 out of 16 sentences) were included in the analysis of the self-paced reading
data. Mean percentage for the correct use of subjunctive mood was 94.6% for the
monolingual group and 95.0% for the immersed group.

3

Although this cut-off may seem low, it was selected to increase inclusion of participants who may have undergone
changes in their production of the subjunctive mood.
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Table 2-2. Pilot Study: Sample of Trial in the Sentence Completion
Questionnaire
Jacobo les aconsejó a sus vecinos que...
Jacobo advised his neighbors to…

Hypotheses
I couch the following hypotheses in terms of experience-based and usage-based
models (e.g., Bybee, 2006; MacDonald, 2013; Seidenberg & MacDonald, 1999;
Trueswell & Tanenhaus, 1994), which grant a major role to experience with language and
its interaction with the cognitive mechanism to form the mental representations that
influence language processing. These models predict changes in the immersed
participants’ ability to use Spanish verb morphology in guiding syntactic ambiguity
resolution because the subjunctive in English is noticeable in only certain forms and
tenses (e.g., ‘I suggested that she try…’ but ‘I suggested that she tried…’) and most often
resembles the indicative in form (e.g., ‘She suggested that I try…’). Specifically, then,
immersed speakers are expected to show decreased sensitivity to the morphological form
of the verb (revealed by reading times at the critical region) at the first subordinate verb
(trajeron/trajeran) by virtue of their contact with English. Conversely, monolingual
speakers should show longer reading times at the critical region in the RC condition
(trajeron) vis-à-vis the SC condition (trajeran). If immersion does not play a role,
performance of the immersed participants should mirror that of monolingual speakers.
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Procedure
Materials were presented on a PC computer screen using a phrase-by-phrase noncumulative self-paced reading task (Just, Carpenter, & Woolley, 1982) programmed with
E-Prime 2.0 Professional. Participants first saw lines of dashes that represented each of
the phrases in the sentence. Upon pressing the spacebar on the keyboard, the first line of
dashes was replaced by the first phrase. Participants read the phrase and pressed the
spacebar. For every subsequent spacebar press, the dashes were replaced by the next
phrase and the previous phrase returned to dashes. This process was repeated until
participants reached the end of the sentence. Time intervals between the appearance of
the phrase and the next key press were recorded. After reading the sentence, participants
saw the comprehension question or the prompt No hay pregunta. Pulsa sí para continuar
‘There is no question. Press yes to continue’. If a question followed the sentence, they
responded yes by pressing the key ‘C’ on the keyboard and no by pressing the key ‘N’ on
the keyboard. Readers did not receive feedback for their answers. Subsequently, they
completed the sentence completion questionnaire. The entire experimental session lasted
90 minutes.
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Table 2-3. Pilot Study: Areas for the RC and SC Conditions
Areas

RC condition

SC condition

Subject
Main Verb
Indirect Object
Que1
Verb1
Verb1+1
Verb1+2
Conj
Que2
Verb2
Verb2+1
Verb2+2
Verb2+3

El general
les aconsejó
a los soldados
que
trajeron
la comida
de casa
-que
guardaran
las cajas
de cartón
en el almacén.

El general
les aconsejó
a los soldados
que
trajeran
la comida
de casa
y
que
guardaran
las cajas
de cartón
en el almacén.

Results
Mean reading times (see Figure 2-1) were calculated for all the phrases in the two
experimental conditions (see Table 2-3 for sentence areas). All reading times over 4000
ms and below 150 ms were excluded from the analysis. In addition, reading times that
were 2 standard deviations from each subject’s mean were considered outliers and were
excluded from the analysis. All statistical analyses were conducted using the SPSS
statistical package.
A two Condition (RC, SC) by two Group (monolingual, immersed) repeated
measures Analysis of Variance (ANOVA) was conducted on the mean reading times at
Verb 1 (subjunctive or indicative) and at Verb1+1 to capture potential spill-over effects.
Results showed no significant main effect of condition at Verb 1 (F (1,44) = 2.89; p >
.05) nor an interaction between condition and group (F (1,44) = 1.10; p > .1). At
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Verb1+1, the main effect of condition was statistically significant (for the SC condition,
M= 708.29, SD = 24.23; for the RC condition, M = 763.11, SD = 29.61), revealing that
the RC condition took significantly longer to read than the SC condition (F (1,44) =
16.28; p < .001). No interaction between condition and group was observed (F (1,44) =
1.79; p > .1) indicating that the performance of the two groups was similar.

Figure 2-1. Pilot Study: Results by Group.
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Discussion
In this study, the performance of monolingual Spanish speakers and L1 SpanishL2 English speakers immersed in their L2 were compared to investigate two questions.
The first question asked whether native Spanish speakers used the lexically-encoded
information in Spanish verbs to predict upcoming verbal morphology of a subordinate
verb. The second question examined whether extended immersion in the L2 environment
affected the way participants processed sentences in their native language. To this end,
participants were presented with temporarily SC and RC ambiguous sentences,
disambiguated by the presence of a subjunctive or indicative verb. The results showed
that monolingual speakers made use of lexical information encoded in the main verb to
assign category identity to the ambiguous phrase. Immersed speakers showed the same
pattern. These findings suggest that intense exposure to English did not seem to affect the
immersed group’s ability to use Spanish morphology to resolve the syntactic ambiguity.
Given that past studies have shown that immersion experience can bring about
changes in the L1 processing system (e.g., Dussias & Sagarra, 2007; Flege, 1987; Flege
& Eefting, 1987; Pavlenko, 2000; Pavlenko & Jarvis, 2002), a question that remains is
why participants, who had immersion histories similar to those of past studies, did not
show effects of immersion here. One reason may have to do with the heterogeneity of the
group. Although participants had been immersed in an English environment for at least
three years, closer examination revealed that 10 participants had been immersed for less
than 5.8 years and the remaining participants had been immersed for over 7 years (with
some participants reporting up to 16 years of immersion in the L2 environment). Past
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studies have demonstrated that naturalistic exposure is more likely to impact processing
at the high end of the ‘immersion spectrum,’ when participants have been immersed for
more than 9 years (e.g., Pliatsikas & Marinis, 2013; Gillon-Dowens et al, 2010). It is
possible that the heterogeneity of the participants may have obscured the effects of
immersion. To investigate this possibility, I conducted a post-hoc analysis comparing
reading times of participants immersed for less than 6 years and with those of participants
immersed for over 7 years. The results revealed a marginal difference between the two
groups at Verb1+1 (p = .060), tentatively suggesting that years of immersion experience
is a critical variable.
Overall, the results from this pilot study suggest the possibility that L1 Spanish
speakers accessed lexically-encoded information in verbs to predict the upcoming verb
morphology in a subordinate clause. Results also hint at the possibility that participants
do this in an anticipatory manner, although the self-paced nature of the moving window
paradigm does not allow us to draw firm conclusions. Additionally, the marginal effects
of immersion suggest a possibility that immersion changes the ability of Spanish native
speakers to predict information during comprehension. However, these results could have
been influenced by the amount of L2 immersion and the lack of experimental control in
the frequencies of the verbs. To address this issue, Chapter 3 reports the results of a
corpus study that investigates the linguist behavior of the set of verbs used in pilot study
(e.g., aconsejó ‘advised’). The main goal of the corpus study is to determine how these
verbs are used by native Spanish speakers in naturalistic settings, paying close attention
to their preferred subcategorization frames in order to ascertain whether sentential
complements that occur with each verb appear with subjunctive morphology.
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Chapter 3
Corpus Study
This chapter begins with a brief introduction to the Spanish subjunctive mood,
which is employed in this dissertation as a tool to investigate whether and how bilingual
speakers immersed in an L2 environment use information encoded in a main verb to
predict the morphosyntactic form of a verb in an ensuing embedded clause. In the
discussion of the Spanish subjunctive mood, I consider both the grammatical and
sociolinguistic point of view to provide the reader with the necessary knowledge to
understand the materials of the current dissertation. Additionally, I contrast the
subjunctive mood in Spanish and English because the differences shed light on how
immersion in an L2 English environment can affect the processing strategies in the L1
Spanish. This is followed by a corpus study that will give a better understanding of the
everyday use of the verbs that will be employed in the experimental manipulation. The
study investigates the preferred subcategorization frame of the verbs used in the pilot
study. The goal of the corpus study is to use the gathered information to refine the
experimental materials for the full experiment, which is discussed in Chapter 4.

The subjunctive mood in Spanish
The verbal mood system in Spanish is divided into three different moods: the
indicative, the subjunctive, and the imperative. In this section, I will focus on the
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linguistic features of the subjunctive mood and compare at times with the indicative
mood, as they are the two manipulated in the studies of this dissertation. The subjunctive
in Spanish is a verbal mood with a specific morphological paradigm that expresses a
semantically modal value (Butt & Benjamin, 1988; Haverkate, 2002; Mikulski, 2006;
Montrul, 2009; Porto Dapena, 1991; Silva-Corvalán, 1994). It is compared to other modal
paradigms (i.e., indicative) by its semantic, morphological, and syntactic features. The
Spanish subjunctive mood has a semantic role (Bosque, 1990; García & Terrell, 1977;
Haverkate, 2002; Mejías-Bikandi, 2009; Quer, 2001; Terrell & Hopper, 1974) because it
carries a meaning that speakers try to convey and readers need to comprehend. It
compares to the indicative in the degree of assertion (Terrell & Hopper, 1974)4. The
indicative mood conveys assertive meanings whereas the subjunctive mood conveys nonassertive meanings. The level of uncertainty in speech, however, is relative to the
speaker’s intentions, which results in variable uses of the subjunctive and the indicative
forms, as in examples (1) and (2), where the indicative and the subjunctive mood
alternate according to the meaning that the speaker is conveying. Example (1) uses the
subjunctive mood to express that the referent ‘book’ is unknown to the speaker;
consequently, the speaker expresses non-assertion about the existence of the book. In
example (2), however, the speaker expresses knowledge of the existence of a book that is
red, resulting in the use of the indicative mood.

4

The use of the subjunctive mood has also been approached from a realis-irrealis dichotomy where the use
of the subjunctive surfaces when ‘the meaning of the main clause makes the event described in the
subordinate clause unreal’ (Butt & Benjamin, 1988:220, their emphasis).
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(1)

Busco un libro que sea [subjunctive] rojo.
I am looking for a book that is red.

(2)

Busco un libro que es [indicative] rojo.
I am looking for a red book.

Morphologically, the Spanish subjunctive mood has its own paradigm and is
marked differently depending on the verb conjugation (i.e., -ar, -er, -ir verbs), tense (i.e.,
present or past), and aspect (i.e., perfective or non-perfective; e.g., Butt & Benjamin,
1988; Mikulski, 2006).
Syntactically, the subjunctive mood is used in complex structures and it can
appear in relative, conditional, adjunct, and complement clauses (Bosque & Demonte,
1999; Butt & Benjamin, 1988; Hill & Bradford, 2000). In relative clauses, the
subjunctive mood is selected by both the semantic features of the main verb and the
pragmatic intentions of the speaker, as explained in examples (1) and (2) above.
Conditional clauses in Spanish (also referred to in the literature as if-clauses) also
involve the use of the Spanish subjunctive. They describe hypothetical situations, as in
(3), where the conditional (e.g. compraría ‘would buy’) subcategorizes for the use of the
subjunctive because this tense carries a non-assertive meaning. In contrast, the
conditional is replaced by the present tense when the message entails an assertive
meaning, causing the subjunctive mood be replaced by the indicative mood, as in (4).

(3)

Me compraría una casa en la playa si me hiciera [subjunctive] rico.
I would buy a beach house if I got [subjunctive] rich.
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(4)

Me compro una casa en la playa si me hago

[indicative]

rico.

I will buy a beach house if I get [indicative] rich.

The subjunctive is also used in adjunct clauses after expressions of purpose or
concession (e.g., para que ‘so that’) and after adverbial expression of time (tan pronto
como ‘as soon as’, cuando ‘when’). In addition, the temporal reference of the main verb
also contributes to the use of the subjunctive mood so that main verbs that are in the
present tense are normally accompanied by the indicative mood, as in (5). In contrast,
main verbs are followed by the subjunctive mood when they reference an action in the
future that is unknown to the speaker, but still expected, as in (6).

(5)

Compro manzanas cuando voy [indicative] al mercado.
I buy apples when I go to the market.

(6)

Compraré manzana cuando vaya [subjunctive] al mercado.
I will buy apples when I go to the market.

Finally, the use of the subjunctive in complement clauses is syntactically selected
by the semantic value of the main verb. These are volitional predicates, negated
predicates, and affective predicates, as in examples (7) to (9).

(7)

Quiero que vayas [subjunctive] a casa.
I want you to go [subjunctive] home.
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(8)

No dudo que tus amigos vayan [subjunctive] a la fiesta.
I don’t doubt that your friends will go [subjunctive] to the party.

(9)

Estoy contento de que vengas [subjunctive] con nosotros.
I am happy you are [subjunctive] coming with us.

Although the above classifications are discrete, the reality is that the use of the
subjunctive is variable. Take, for example, sentence (8) as a reference. This example
shows a context in which the semantic value of the Spanish subjunctive can be overruled
by syntactic requirements. The semantic value of the main verb expresses assertion,
which would lead to the use of the indicative mood. Yet, the construction requires the use
of the subjunctive mood because the syntactic structure (i.e., the negated predicate no
dudo ‘I do not doubt’) strengthens this requirement. This variability becomes more
salient especially when the study of the subjunctive mood is approached from a
sociolinguistic perspective. Several sociolinguistic studies have shown that native
speakers of Spanish often use the indicative mood when the subjunctive is required (e.g.,
Branza, 2008; Guitart, 1987; Lipski, 2008; López Morales, 1992; Martín Rodríguez,
1992; Ramirez Luengo, 2008; Silva-Corvalán, 1984; Studerus, 1995; Torres, 1989),
whereas others have reported the use of the subjunctive where the indicative mood is
required (e.g., Arrizabalaga Lizarraga, 2009; Lipski, 2008; Studerus, 1995). The first type
of alternation, (i.e., indicative-for-subjunctive) was investigated in a classical study by
Silva-Corvalán (1984), where she reports that speakers from Covarrubias, Spain,
substitute the imperfect subjunctive with the indicative conditional, as in (10), a
phenomenon that has also been attested in Navarra, Spain (Branza, 2008) and Argentina
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(Lavandera, 1975). Silva-Corvalán argues that these alternations are a product of
linguistic change that likely started before the 16th Century from a stage in which the
conditional served as an indicator of tense, to a stage in which it serves as an indicator of
modality, and to a final stage where the conditional takes over syntactic and semantic
features of the imperfect subjunctive. The second type of alternation (i.e., subjunctivefor-indicative) has been argued to be a product of sociolinguistic factors such as
hypercorrection, education level, and social status. An example is shown in (11) from
Arrizabalaga Lizarraga (2009).

(10)

Ella me dijo que yo bajaría[indicative] / bajara[subjunctive].
She told me to come downstairs.

(11)

Si una persona distraída solo mira la imagen, pensaría que
vendieran[subjunctive] máquinas de coser en vez de aceite.
If a distracted person only looks at the image, he would think that they sell
sewing machines instead of oil machines.

There is another classification of the Spanish subjunctive mood that better fits the
purposes of the current dissertation (Rodríguez Ramalle, 2005; Silva-Corvalán, 1994;
Villalta, 2008), which suggests a syntactic classification of mood in Spanish based on the
subcategorization requirements of the main verb. According to this classification, there
are three types of matrix verbs and expressions in Spanish that differ in the
subcategorization of mood forms in a subordinate clause. There are verbs and expressions
that only subcategorize for the use of the subjunctive mood in Spanish, such as in
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example (12), but not the indicative mood, as in example (13). Other verbs and
expressions only subcategorize for the use of the indicative in Spanish, such as example
(14), but not the subjunctive mood, as in example (15). A third group of verbs allows for
the alternation between the use of the indicative, as in example (16), and the subjunctive
moods, as in (17).

(12)

Te aconsejo que vayas[subjunctive] a casa.
I advise you go[subjunctive] home.

(13)

* Te aconsejo que vas[indicative] a casa.
* I advise you go[indicative] home.

(14)

Vi a una chica que es[indicative] bonita.
I saw a girl that is[indicative] pretty.

(15)

* Vi a una chica que sea[subjunctive] bonita
* I saw a girl that is[subjunctive] pretty.

(16)

La policía busca un coche que es[indicative] rápido.
The police are looking for a fast car.

(17)

La policía busca un coche que sea[subjunctive] rápido.
The police are looking for a car that is[subjunctive] fast.

This classification better serves the purposes of the current study for two reasons.
First, it eliminates the complications generated by the interaction between the semantic
and the syntactic interfaces. Second, it creates a direct link between the matrix verb and
the subordinate verb in subjunctive, which allows for testing predictive processing
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between the matrix verb (trigger) and the subordinate verb (target). For these two
reasons, I will adopt this classification hereafter.

How is the subjunctive different in Spanish and English?
Pavlenko (2000) lists typological differences between the L1 and the L2 in
speakers of two languages as a possible factor that can affect speakers’ L1. From that
perspective, it is reasonable to expect that morphosyntactic features in the L2 that are not
instantiated in the L1 may be more salient to speakers and, upon intense exposure to the
L2, be more likely to cause a rearrangement of the L1 linguistic system. Following this
reasoning, it is important to point out the morphosyntactic differences between the
Spanish and English subjunctive moods to explain why L1 Spanish speakers immersed in
the L2 English environment might experience changes in the way processing strategies
are used during sentence processing.
The English subjunctive5 differs from the Spanish subjunctive in that it has a
weaker and less productive morphological system (see Davinsen-Nielsen, 1990;
Depraetare & Reed, 2006; Khlebnikova, 1976). It can be marked both synthetically and
analytically6. If it is marked synthetically, it uses the morphological marker –Ø, as in
example (18), where the verb resign lacks the third plural –s morphological marker, or

5

I use here the term English subjunctive to refer to the subjunctive mood in American English. For further
information about the use of subjunctive in British English, see Davinsen-Nielsen (1990).
6

Analytical markings of the subjunctive mood in English have been argued to be a syntactic marker by the
use of modal verbs (Davinsen-Nielsen, 1990) and, consequently, will not be addressed here.
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the full infinitive form of the verb, as in example (19), where the verb be appears in its
infinitive form.

(18)

The employees demand that the manager resign[subjunctive].
Los empleados demandan que el gerente renuncie[subjunctive].

(19)

Congress has voted that the present law be maintained[subjunctive].
El congreso ha votado que la ley actual se mantenga[subjunctive].

In addition, there are specific syntactic structures in which synthetic morphology
is used to mark the subjunctive mood in English. For instance, in if-clause structures, the
present subjunctive in English can be marked using past tense morphology in both
regular and irregular verbs (Khlebnikova, 1976), as in examples (20) and (21).

(20)

If I were[subjunctive] rich, I would buy a house.
Si fuera[subjunctive] rico, compraría una casa.

(21)

If I had talked[subjunctive] to that girl, I would have smiled at her.
Si hubiera hablado[subjunctive] con esa chica, le habría sonreído.

Finally, the subjunctive mood in English can be evidenced by the infinitive form
of the verb, as in (22), and the use of indicative morphology in complement clauses, as in
(23).
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(22)

I want John to go[subjunctive] to the store.
Quiero que John vaya[subjunctive] a la tienda.

(23)

It is important that Carmen study[subjunctive] hard in school.
Es importante que Carmen estudie[subjunctive] mucho en la escuela.

However, speakers cannot rely entirely on verb morphology to understand the
modal meaning of a message because, in most cases, the English morphology is similar
between the indicative and the subjunctive mood. Instead, it is also necessary to pay
attention to syntactic and semantic frames to extract the subjunctive meaning of the verb.
For example, in (20) and (21), the verbs in the first clause (i.e., were and had talked)
express the subjunctive mood because (i) they appear in an if-clause structure, (ii) the
semantics of the sentence expresses non-assertive meaning, and (iii) for example (20), the
agreement between the subject and the verb is unique (i.e., If I were rich, …). Thus,
morphological markers on verbs alone are not enough to distinguish between the
indicative and the subjunctive moods.
In contrast, as discussed above, the Spanish mood system is morphologically
richer, marking for tense, aspect, person, and number. The translations of examples (18)
to (23), showed here separately as examples (24) to (29), demonstrate the richness of the
subjunctive morphology in Spanish.

(24)

Los empleados demandan que el gerente renuncie[subjunctive].

(25)

El congreso ha votado que la ley actual se mantenga[subjunctive].

(26)

Si fuera[subjunctive] rico, compraría una casa.
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(27)

Si hubiera hablado[subjunctive] con esa chica, le habría sonreído.

(28)

Quiero que John vaya[subjunctive] a la tienda.

(29)

Es importante que Carmen estudie[subjunctive] mucho en la escuela.

Finally, as illustrated in example (30), the Spanish and the English subjunctive
moods are similar with respect to their semantic and syntactic uses, making morphology
the most distinctive difference between the two languages.

(30)

Ellos deberían haber llegado[indicative] ya.
They should have arrived[indicative] already.

In sum, these examples illustrate that the subjunctive mood in English and in
Spanish are semantically and syntactically similar but morphologically different. These
linguistic difference between the two languages provide the perfect tool to study
strategies used in L1 Spanish-L2 English predictive processing because it allows the
isolation of morphology as a linguistic feature that could be lost in immersion situations.

Corpus study
In this section, I report the results of a small-scale corpus study to examine the
preferred subcategorization frame of a list of verbs that have been argued to trigger the
use of the subjunctive morphology in subordinate clauses. Specifically, this study aims to
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confirm that the verbs used in the main experiment do not exhibit the indicative-forsubjunctive alternation discussed above.

Data
The data were extracted from the Corpus de Referencia del Español Actual
(CREA) of the Real Academia Española (Real Academia Española, 2013). This database
contains 280 million Spanish words from written sources such as newspapers, magazines,
and interviews, as well as oral sources from 22 countries where Spanish is spoken,
including countries in the Americas (Argentina, Bolivia, Chile, Colombia, Costa Rica,
Cuba, Ecuador, El Salvador, United States, Guatemala, Honduras, Mexico, Nicaragua,
Panama, Paraguay, Peru, Puerto Rico, Dominican Republic, Uruguay, Venezuela),
Europe (Spain), and Asia (Philippines). It is organized by year, source, country, topic,
formality, and audience. A total of 833 tokens were extracted from this database by
producing individual searches including the clitic pronoun les ‘them’ followed by a verb
in the third person singular preterit form that subcategorized for the use of the subjunctive
mood (aconsejó, deseó, encargó, impidió, ordenó, permitió, pidió, prohibió, propuso,
rogó, and sugirió). These searching parameters were selected for two reasons. First, the
clitic pronoun les was included in each search to guarantee the extraction of syntactic
structures that included both an indirect and a direct object following the verb. Second,
these verbs were selected because they have been argued to subcategorize for the use of
the subjunctive mood in a subordinate clause, which is relevant for the work presented
here (Rodríguez Ramalle, 2005; Silva-Corvalán, 1994; Villalta, 2008). Both criteria
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allowed for the extraction of sentences that used the same syntactic requirements as those
in the experimental materials. Searches also included all instances between the 1970’s to
the present to gather as many tokens as possible.

Coding
Data were coded for one dependent variable and four independent variables. The
dependent variable was named subcategorization bias and referred to the type of
argument that followed the verb. These continuations were coded as relative clause (31a),
sentence complement (31b), noun phrase (31c), infinitive (31d), imperative (31e), or
structures with pre-posed arguments (31f).

(31a) … se les pidió a las jóvenes que fueron detenidas … (W, 20, Panama)
… it was asked to the young girls who were detained …
(31b) … y ella les ordenó que volvieran a sus cuartos y me dejaran … (W, 72,
Venezuela)
… and she ordered them to go back to their rooms and leave me …
(31c) … el gran rabinato de Jerusalén les prohibió la posibilidad de casarse. (W,
21, Spain)
… the great rabbinate of Jerusalem denied them the possibility to marry
each other.
(31d) A este respecto les aconsejó leer "Despierta" (W, 11, Mexico)
In that respect, [he/she] advised them to read “Despierta”

54

(31e) Entonces les ordenó: -Sáquense sus guardapolvos. (W, 34, Bolivia)
Then, [he/she] ordered them: -Take off your overalls.

(31f)

¡Saquen esa cosa de ahí! -les ordenó una señora tambaleante (W, 54,
Mexico)
Take that thing away from there! –a staggering woman ordered them.

The four independent variables included in the analysis were verb, country,
source, and year. Each is explained below in turn.

Verb
This factor was included in the analysis to determine the subcategorization bias of
the verbs in the experiment. The verbs were aconsejó, deseó, encargó, impidió, ordenó,
permitió, pidió, prohibió, propuso, rogó, and sugirió.

Country
This factor was included to capture variability in the use of the subjunctive, given
that previous studies have reported a lower use of the subjunctive mood and higher
alternation with the indicative mood across different Spanish-speaking countries (Guitart,
1987, Lavandera, 1976; López Morales, 1992; Silva-Corvalán 1984; Studerus, 1995).
The countries included in the analysis were Argentina, Bolivia, Chile, Colombia, Costa
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Rica, Cuba, Ecuador, United States, El Salvador, Spain, Guatemala, Honduras, Mexico,
Nicaragua, Panama, Paraguay, Peru, Puerto Rico, Dominican Republic, Uruguay and
Venezuela.

Source
It has been shown that oral communication often results in syntactically simpler
structures when compared to written sources (Poole & Field, 1976). To capture how
subcategorization bias might vary depending on source, tokens were coded for written
(32a) or oral (32b) source.

(32a) Duhalde les pidió que renuncien como así también (W, 25, Argentina)
(32b) … los convocó y les ordenó que se metieran en el mismo. (O, 27, España)

Year
Studies have shown diachronic changes in the use of the mood morphology (e.g.,
Ramírez Luengo, 2008). To capture any potential changes in the use of the subjunctive
mood in the last forty years, tokens were coded by the decade when the token was
produced (i.e., 1970s. 1980s, 1990s, and 2000s). Tokens were also coded as Unknown if
the year were the token was produced was not provided in the corpus.
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Analysis
To determine the subcategorization bias of each verb, I grouped the verb
continuations into three categories: (1) finite sentence complements; (2) relative clause
complements; and (3) ‘other’. This last category included noun phrase continuations,
infinitival and imperative clauses, and structures where verbal arguments were pre-posed
arguments (see Appendix C for full tables). Subcategorization bias was operationalized in
relative terms. For example, if a verb was twice as likely to be followed by a relative
clause complement versus a sentence complement, it was considered to have a relative
clause preference. Conversely, if it was twice as likely to be followed by a sentence
complement versus a relative clause complement, it was considered to have a sentence
complement preference. Finally, if a verb was less than twice as likely to be followed by
one structure over another, it was considered to have an equal bias.
For each verb, two analyses were performed. First, I compared the number of
occurrences of finite sentence complement continuations with the number of occurrences
of verbal complements that fell within the ‘other’ category. Second, I compared the
number of occurrences of finite sentence complement continuations with the number of
occurrences of relative clause continuations. Both analyses were conducted for each of
the four independent variables (the type of main verb, country of origin, source, and year)
to tap into the possible factors that can affect the preference for one type of continuation
over others7.

7

A multivariate analysis using GoldVarb X (Sankoff, Tagliamonte, & Smith, 2005) was originally carried
out to investigate the factors that affected the variability between sentence complement and relative
complement biases. However, the resulting analysis was not informative due to categorical preferences and
insufficient number of tokens. Consequently, it was omitted.
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Results and discussion

Verb
Table 3-1 shows the results from the descriptive analyses. As can be seen, the
verbs deseó, encargó, impidió, permitió, prohibió, and propuso are most often followed
by a complement in the ‘other’ category. The verbs aconsejó, ordenó, pidió, and sugirió
are equally likely to be followed by a sentence complement or by a complement in the
‘other’ category. Finally, the verb rogó is most often followed by a finite sentence clause.
However, when only the sentence clause and the relative clause continuations are
considered, results show that all verbs, with the exception of impidió, are followed most
often by a verb in the subjunctive mood (i.e., sentence complement clause). The verb
impidió is equally likely to be followed by a sentence complement clause or a relative
clause.
Table 3-1. Corpus Study: Subcategorization Bias by Verb.
Subcategorization Bias

TOTAL

VERB
RC

%

SC

%

OTHER

%

N

%

Aconsejó
Deseó
Encargó
Impidió
Ordenó
Permitió
Pidió
Prohibió
Propuso
Rogó
Sugirió

1
0
0
0
0
0
3
0
2
0
1

(6.2)
(0)
(0)
(0)
(0)
(0)
(1.4)
(0)
(4.0)
(0)
(6.2)

7
2
2
0
35
1
109
1
8
12
8

(43.8)
(11.8)
(13.3)
(0)
(39.3)
(0.4)
(49.3)
(2.4)
(16.0)
(80.0)
(50.0)

8
15
13
69
54
282
109
41
40
3
7

(50.0)
(88.2)
(86.7)
(100.0)
(60.6)
(99.7)
(49.3)
(97.6)
(80.0)
(20.0)
(43.8)

16
17
15
69
89
283
221
42
50
15
16

(1.9)
(2.05)
(1.8)
(8.3)
(10.7)
(34.0)
(26.5)
(5.05)
(6.00)
(1.8)
(1.9)

TOTAL

7

(0.8)

185

(22.2)

641

(77.0)

833

(100)
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The results from this first analysis reveal that about half of the verbs are biased
for structures that do not require the use of verbs conjugated in either the indicative or the
subjunctive mood. However, when only the two structures that are used in the design of
the experimental materials of the processing study (i.e., relative clause and sentence
complement) are analyzed, results show that these verbs are generally followed by a
sentence complement clause over a relative clause. The results also show that this
preference is variable, with the verb rogó being highly biased to the continuation of a
sentence complement clauses and verbs like permitió and prohibió showing a lower bias
towards the sentence complement clause. An exception is the verb pidió, which does not
have any tokens where it occurs with a relative clause or sentence complement
continuation. In general, these results show that, in syntactically complex structures that
surface with subordinate clauses, most of the verbs subcategorize for structures that
involve the use of the subjunctive mood.
These findings are important in light of the experimental manipulation that will be
discussed in Chapter 4. First, participants could potentially predict an infinitival
complement form following the verb and the indirect object (e.g., El general impidió a
los soldados comer ‘The general forbade the soldiers to eat’). However, this preference
should not affect the results in the processing or production tasks because the materials
used in these tasks impose a sentence complement reading as soon as participants
encounter the complementizer que ‘that’. Thus, it is expected that, upon encountering the
complementizer, participants will be forced to abandon the possibility to find a infinitival
continuation and expect a finite verb in either the indicative or the subjunctive mood.
Given that all of these verbs, with the exception of impidió, are biased for a sentence
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complement clause, it seems safe to hypothesize that participants will predict the
subjunctive over the indicative mood during sentence processing and production.
The second important point relates to the frequency of having a sentence
complement following a verb compared to a relative clause continuation. Verbs that are
highly biased to a sentence complement continuation (e.g., aconsejó, deseó, encargó,
ordenó, permitió, pidió, prohibió, propuso, rogó, sugirió) can increase the chances of
finding processing differences expected in the reading and production tasks. In the
reading task, I expect the subjunctive verb in sentence complement clauses to be read
faster than the indicative verb in relative clauses. In the production task, I expect trials
containing verbs that subcategorize for sentence complement clauses to activate the use
of subjunctive verbs. However, the verb impidió, which did not show a preference
between the relative and the complement clauses, could potentially affect the results of
the processing study.

Country
Table 3-2 shows the results from the descriptive analyses carried out to
investigate the subcategorization bias of each verb by country. When the sentence
complement and the relative clause groups were each compared to the ‘other’ group,
results showed that in Argentina, Chile, Colombia, Costa Rica, Cuba, Ecuador, United
States, El Salvador, Spain, Guatemala, Honduras, Mexico, Nicaragua, Paraguay, Peru,
Puerto Rico, Dominican Republic, Uruguay, and Venezuela, the verbs are mostly used
with complements falling in the ‘other’ category.
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Table 3-2. Corpus Study: Subcategorization Bias by Country.
Subcategorization Bias

TOTAL

COUNTRY
Argentina
Bolivia
Chile
Colombia
Costa Rica
Cuba
Ecuador
EEUU
El Salvador
Spain
Guatemala
Honduras
Mexico
Nicaragua
Panama
Paraguay
Peru
Puerto Rico
Dom. Repub
Uruguay
Venezuela
TOTAL

RC

%

SC

%

OTHER

%

N

%

0
0
1
0
0
0
0
1
0
1
1
1
0
1
1
0
0
0
0
0
0
7

(0)
(0)
(1.7)
(0)
(0)
(0)
(0)
(3.7)
(0)
(0.3)
(12.5)
(14.3)
(0)
(14.3)
(50.0)
(0)
(0)
(0)
(0)
(0)
(0)

31
4
16
8
2
7
1
4
0
70
1
1
27
1
0
0
3
2
1
4
2
185

(32.3)
(57.1)
(26.7)
(20.0)
(12.5)
(30.4)
(9.1)
(14.8)
(0)
(22.1)
(12.5)
(14.3)
(23.5)
(14.3)
(0)
(0)
(10.3)
(33.3)
(11.1)
(22.2)
(8.3)
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3
43
32
14
16
10
22
10
246
6
5
88
5
1
1
26
4
8
14
22
641

(67.7)
(42.9)
(71.6)
(80.0)
(87.5)
(69.6)
(90.9)
(81.5)
(100.0)
(77.6)
(75.0)
(71.4)
(76.5)
(71.4)
(50.0)
(100.0)
(89.7)
(66.7)
(88.9)
(77.8)
(91.7)

96
7
60
40
16
23
11
27
10
317
8
7
115
7
2
1
29
6
9
18
24
833

(11.5)
(0.8)
(7.2)
(4.8)
(1.9)
(2.8)
(1.3)
(3.2)
(1.2)
(38.1)
(1.0)
(0.8)
(13.8)
(0.8)
(0.2)
(0.1)
(3.5)
(0.7)
(1.1)
(2.2)
(2.9)

(0.8)

(22.2)

(77.0)

(100)

Bolivia and Panama showed an equal preference for sentence complement as for
‘other’ complements. However, when the sentence complement continuation was
compared to the relative clause continuation, results showed that in Argentina, Bolivia,
Chile, Colombia, Costa Rica, Cuba, Ecuador, United States, Spain, Mexico, Peru, Puerto
Rico, Dominican Republic, Uruguay, and Venezuela a preference emerged for sentence
complement clauses. Only in Panama were the verbs mostly followed by relative clause
continuations. In Guatemala, Honduras, and Nicaragua, the verbs appeared to be equally
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followed by the relative and the sentence complement continuations. Finally, the corpus
from El Salvador and Paraguay did not show any tokens for the relative clause and
sentence complement clause continuations.
Overall, the results show that 71.4% of the countries included in this analysis
have a subcategorization bias towards the sentence complement clause. Nonetheless,
these results need to be interpreted with caution given the limited number of tokens found
for each country. Note that only Argentina, Spain, and Mexico alone account for 63.4%
of the total data, making their results more reliable than countries such as Bolivia,
Guatemala, Honduras, Nicaragua, Panama, Paraguay, Puerto Rico, or Dominican
Republic which individually entail less than 1% of the data, with less than 10 tokens per
country.

Source
The results from the analysis carried out to measure the effects of written and oral
sources are shown is Table 3-3. The table shows that 98.4% of the data extracted from
the corpus came from written sources whereas only 1.6% came from oral sources. This
information is informative because the processing and the production tasks employed in
Chapter 4 involve the use of text materials. For this reason, I will only discuss the results
from the written data.
When the sentence complement and the relative clause groups are compared to
the ‘other’ group, the data from written sources shows that continuations in the ‘other’
group (76.9%) are more frequent than continuations in the RC and SC groups together
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(23.2%). However, if only the relative clause and the sentence complement clause
continuations are compared, results show a subcategorization bias for the sentence
complement clause (22.3%) over the relative clause continuation (0.9%).

Table 3-3. Corpus Study: Subcategorization Bias by Source.
Subcategorization Bias

TOTAL

SOURCE
RC

%

SC

%

OTHER

%

N

%

Written
Oral

7
0

(0.9)
(0)

183
2

(22.3)
(15.4)

630
11

(76.9)
(44.7)

820
13

(98.4)
(1.6)

TOTAL

7

(0.8)

185

(22.2)

641

(77)

833

(100)

Year
Results from a first-pass analysis show that that 0.8% of the data (n=7) do not
specify the year when the token was produced. For this reason, data that do not specify
the year when the token was produced were eliminated from this analysis. Results from
the main analysis on year are shown in Table 3-4. When the sentence complement and
the relative clause continuations were compared to the “other” continuations, results
show that continuations in the ‘other’ group (76.9%) are preferred over RC and SC
continuations (23.1%) across all four decades (i.e., from the 1970s to the 2000s). In
addition, when only the relative clause and the sentence complement clause continuations
are compared, results show that the sentence complement clause continuation (22.3%) is
preferred to the relative clause continuation (0.8%). The data suggest that
subcategorization biases have not changed in the last four decades: the use of the
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subjunctive mood in the SC group is preferred over the use of the indicative mood in the
RC group.

Table 3-4. Corpus Study: Subcategorization Bias by Year.
Subcategorization Bias

TOTAL

YEAR
RC

%

SC

%

OTHER

%

N

%

1970
1980
1990
2000

1
1
2
3

(2.0)
(0.6)
(0.5)
(1.4)

11
49
78
46

(22.4)
(27.2)
(20.2)
(21.9)

37
130
307
161

(75.6)
(72.2)
(79.3)
(76.7)

49
180
387
210

(5.9)
(21.6)
(46.5)
(25.2)

TOTAL

7

(0.8)

184

(22.3)

635

(76.9)

826

(100)

General discussion

The goal of this corpus study was to investigate the subcategorization preferences
of Spanish verbs that have been identified to elicit the use of the subjunctive mood in
subordinate clauses. The results will assist in the creation of the materials for the
processing and production tasks carried out in Chapter 4. Four descriptive analyses (verb,
country, source, and year) were performed to investigate the verb subcategorization
biases for specific continuations: relative clauses, sentence complement clauses, and
‘other’, consisting of noun phrases, infinitive verbs, imperative verbs, and structures with
pre-posed arguments.
The first main finding is that RC and SC continuations are dispreferred over
‘other’ continuations. If participants are sensitive to the subcategorization biases of these
verbs and use this information during processing, one concern might be that during the
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initial stages of processing, participants should not expect a subordinate verb in the
indicative or the subjunctive moods (e.g., aconsejó ‘suggested’). However, given that the
structure chosen for the study includes a Spanish complementizer que ‘that’ after the
indirect object NP (i.e., a los soldados ‘to the soldiers’), this should constrains the reader
to predict a finite verb in the subordinate clause and, consequently, to abandon other
possible competing continuations. That is, only two possible structures become available
to the reader at the moment que is encountered: a sentence complement clause and
relative clause, and under these circumstances, the corpus analysis reveals that the
sentence complement is generally preferred over the relative clause continuation.
The results obtained by country showed that the preference for SC and RC
continuations vary by country, suggesting the possibility of variability in the data
according to the country of origin of the speakers. In addition, the analyses by source and
year revealed a preference for the SC continuation over the RC continuation, suggesting
that the preference for the use if the subjunctive over the indicative mood has been
consistent in written sources since the 1970s.
Overall, the results of the corpus study suggest that the verbs investigated
subcategorize for the use of a sentence complement clause over the relative clause.
Because the sentence complement clause entails the use of a verb in the subjunctive
mood, these results corroborate a preference for the use of the subjunctive mood over the
indicative mood in subordinate clauses.
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Chapter 4
Predictive Processing in Immersed Speakers
Up until now, I have discussed the implications of L2 immersion for the
production and the comprehension of the first language. In Chapter 2, I presented
evidence showing that when speakers of two languages are immersed in their second
language, they experience changes in the production of the L1 at the levels of phonology,
the lexicon and the grammar. These effects are not limited to production, but have also
been attested in comprehension (Dussias & Sagarra, 2007). The results found in the pilot
study reported in Chapter 2 also suggested, albeit quite tentatively, that L2 immersion
may also change strategies used during comprehension. In this chapter, I describe an eyetracking study and a sentence completion study. The eye-tracking study allows for the
collection of time-course data during comprehension, not possible with the self-paced
reading method used in the pilot study. The sentence completion study is similar to the
one described in the pilot study and provides additional information about whether
participants use lexical information encoded on the main verb (e.g., aconsejó) to
discriminatively select a subordinate verb in the indicative or the subjunctive mood.
These studies seek to answer the following question: Does immersion affect the
ability of native Spanish speakers to use predictive strategies during online sentence
comprehension? Specifically, the studies have three main goals. The first goal is to
replicate the results of the pilot study to ensure that participants can extract and use the
lexical information of the main verb to distinguish between the use of the subjunctive and
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the indicative morphology in the subordinate clause. This replication is necessary because
the populations of two of the three groups of speakers investigated in the current study
differ from those in the pilot study. The second goal is to examine whether they process
that information in a predictive manner, a question that could not be answered through
the results obtained in the pilot study. Finally, the third goal is to investigate the role of
immersion in production and comprehension. If immersion consistently affects the L1 at
all linguistic levels, this should be reflected in the performance of immersed and nonimmersed speakers.
To accomplish these goals, I investigate the processing and production of the
Spanish mood system in three groups of bilingual speakers. The first group includes
Spanish-Catalan bilinguals living in Tarragona, Spain. This group constitutes the control
group and was selected instead of a monolingual group to provide a more appropriate
control for the experimental bilingual speakers. The second and third groups include L1
Spanish speakers immersed in an L2 English environment and heritage speakers whose
L1 is also Spanish. The heritage speakers, who acquired Spanish as their first language at
home, but later in life switched dominance through exposure to the L2, were included as
a case of ‘extreme’ immersion.
Data collection for all participants took place in two separate sessions. In the first
session, participants completed the eye tracking experiment (Study 1) and were also
administered the Boston Naming Task, a lexical decision task, and a grammar test in
Spanish (DELE). Participants came back for a second session at least 24 hours after
completing the first session and completed the sentence completion task (Study 2), an
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Operation Span (O-Span) task, a language history questionnaire, and a grammar test in
English (MELICET).
In the remaining of this chapter, I first describe the eye-tracking experiment
(Study 1). In this study, I describe the method, hypotheses, and present the results
obtained in early and late measures of sentence processing. Next, I present a description
and the results of the sentence completion task (Study 2). Finally, I discuss the
implications of both studies at the end.

Study 1. Eye-tracking experiment

Method

Participants
Data were collected from three groups of speakers. The first group (the nonimmersed group) comprised 38 L1 Spanish-L2 Catalan speakers, dominant in Spanish,
who were recruited from a large university in Tarragona, Spain. The second group (the
immersed group) included 28 L1 Spanish-L2 English speakers from a large university in
State College, Pennsylvania. They were dominant in their L1 and immersed in an English
speaking environment. Finally, the third group of participants (the heritage group)
consisted of 24 L1 Spanish-L2 English second generation heritage speakers living and
attending a large institution in Chicago, Illinois.
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Participants were selected based on their characteristics reported in a Language
History Questionnaire (LHQ). This questionnaire was a modified version of the LEAP-Q
(Marian, Blumenfeld, & Kaushanskaya, 2007). It collected information about the
participants’ use and knowledge of their languages, years of immersion, factors affecting
acquisition, self-reported proficiency, and demographic information. This questionnaire
has been used in past work as an assessment tool for proficiency in the first and the
second language (Birdsong, 1992; Oscarson, 1997). A sample of the LHQ is included in
Appendix D.
Participants in the non-immersed group reported having little to no exposure to
English, and not being able to use English for basic communication. Participants in the
immersed group were born in a Spanish speaking country, acquired Spanish as their first
language and English as their second language. They reported moving to an L2
environment during adulthood. Because participants in this group were selected to
measure the effects of L2 immersion in L1 predictive processing, no restrictions were
imposed on the number of years immersed in the L2. Finally, participants in the heritage
group were born in the United States, acquired Spanish as their first language at home,
and acquired English as their second language in the community. They reported being to
some degree bilingual both in Spanish and English8.
Four one-way ANOVAS on the measures of Age, Speaking proficiency, Reading
proficiency, and Understanding proficiency as dependent variables and a betweensubjects factor Group (non-immersed, immersed, and heritage) were conducted to

8

In this description, I follow the criteria provided by Valdés (2001), which is applied to the specific
languages used by the speakers in this group.
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investigate differences between the three groups. Results revealed significant differences
on all measures: Age, F (2,89) = 23.61, p < .001; Speaking, F (2,89) = 30.71, p < .001;
Reading, F (2,89) = 22.08, p < .001; Understanding, F (2,89) = 16.30, p < .001. Scheffé
post-hoc comparisons between the age of all three groups showed that participants in the
immersed group (M = 29.21, SD = 8.96) were significantly older than the non-immersed
group (M = 23, SD = 2.93, p < .001) and the heritage group (M = 19.13, SD = 1.19, p <
.001). The same analysis comparing the speaking, reading, and listening abilities among
the three groups showed that the heritage group (speaking: M = 6.92, SD = 2.04; reading:
M = 6.50, SD = 2.00; understanding: M = 8.17, SD = 1.68) was significantly different
than the non-immersed group (speaking: M = 9.45, SD = .72, p < .001; reading: M = 9.47,
SD = .68, p < .001; understanding: M = 9.66, SD = .58, p < .001) and the immersed group
(speaking: M = 9.32, SD = 1.18, p < .001; reading: M = 9.25, SD = 1.14, p < .001;
understanding: M = 9.46, SD = .79, p < .001 ). No significant differences were found
between the non-immersed and the immersed groups in speaking, reading, and
understanding proficiency (speaking: p = .930; reading: p = .785; understanding: p =
.759). A summary of results is provided in Table 4-1.

Table 4-1. Individual Measures by Group from LHQ.
GROUP
Non-immersed
Immersed
Age
23
29.21
Proficiency in Spanish:
Speaking
9.45
9.32
Reading
9.47
9.25
Understanding
9.66
9.46
9
L2 Immersion
-86.25
9

Measure indicated months of immersion in the second language.

ANOVA
Heritage
19.13

p < .001

6.92
6.50
8.17
215.96

p < .001
p < .001
p < .001
p < .001
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In addition to the LHQ, participants completed a battery of tests that allow a more
accurate characterization of the participants’ linguistic and cognitive abilities. I describe
the results from these tasks next. For ease of presentation, a summary of results is
provided in Table 4-2.

Table 4-2. Individual Differences per Group from Experimental Tasks
GROUP
Non-immersed
Immersed
Heritage
DELE
43.61
40.75
26.26
MELICET
-37.88
40.57
LDT SCORE
79.16
76.96
65.91
BNT SCORE
47.79
43.04
22.65
O-SPAN
34.84
40.32
35.55

ANOVA
p < .001
p = .115
p < .001
p < .001
p = .078

To assess L1 and L2 overall language proficiency in Spanish, participants were
administered with the Diploma del Español como Lengua Extranjera (DELE). It
consisted of a fifty-item grammar-based questionnaire divided in three sections. In the
first section, participants completed a cloze test containing twenty gaps. For each gap,
participants chose the correct answer between a set of possible choices provided in a
dropdown menu. An example is provided in (1).

(1) A pesar de los conocimientos, padres con las mejores intenciones se han topado
con la barreara del gusto. Pero la preferencia por la comida sana también se puede
educar, acostumbrándolos desde pequeños y explicando el ______ siempre.
A. por qué
B. porque
C. porqué
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In the second section of the test, participants completed ten items in which they
were asked to select the correct synonym for a bolded word in a sentence (in italics here).
An example of this section is provided in (2).

(2) Tengo la impresión de que los libros que yo tenía de pequeña están dispersos por
la casa de mis padres.
A. ordenados
B. perdidos
C. esparcidos

Finally, the third section consisted of twenty gap-filling sentences focusing on
grammar knowledge. Participants were asked to complete sentences with the correct
grammatical form (e.g., the correct tense of the verb or the correct agreement between the
subject and the morphology of the verb). An item example is shown in (3).

(3) En las vacaciones en Brasil gasté mucho dinero, más __________ pensaba: es que
era todo tan bonito...
A. de lo que
B. que lo que

The test was scored such that correct answers received a score of 1 and incorrect
answers received a score of 0. The complete test used in this study is included in
Appendix E.
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Results from a one-way ANOVA with Score as dependent variable and a
between-subjects factor Group (non-immersed, immersed, heritage) showed that mean
scores on the DELE differed significantly among the three groups, F (2,86) = 88.90, p <
.001. Scheffé post-hoc comparisons between the three groups showed that the heritage
group (M = 26.26, SD = 6.38) scored significantly lower than the non-immersed group
(M = 43.61, SD = 3.29, p < .001) and the immersed group (M = 40.75, SD = 5.81, p <
.001). No significant difference was found between the non-immersed group and the
immersed group (p = .083). Results are displayed in Figure 4-1.
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Mean Scores

45
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Non-Immersed

30

Immersed

25
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20

15
10
Group

Figure 4-1. DELE: Scores by Group.

Participants in the immersed group and the Heritage group were also administered
the Michigan Test of English Language Proficiency (MELICET), a standardized test that
assessed linguistic competency at advance levels of proficiency in English in a multiple
choice format. It had a maximum score of fifty points and was comprised of two sections.
The first section consisted of thirty multiple-choice items testing the grammatical
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knowledge of the participants, as shown in example (4). The second section was a cloze
text including twenty gaps. For each gap, participants were asked to choose between four
possible answers provided in a dropdown menu. An example of this section is provided
in (5). Participants received a score of 1 for correct answers and a score of 0 for incorrect
answers.
(4)

“What time will we arrive in San Francisco?”
“I’m not sure, because I don’t know __________ from here.”

(5)

A.

it is how far

B.

how far is it

C.

how far it is

D.

how is at far

Color is such a constant part of our environment that we tend to ignore its
messages. Many people with perfect vision suffer _______ a sort of cultural
color blindness.
A.

of

B.

from

C.

such

D.

like

Results from a one-way ANOVA with Score as dependent variable and a
between-subjects factor Group (immersed, heritage) showed no significant differences
between the immersed group (M = 37.88, SD = 7.03) and the heritage group (M = 40.57,
SD = 3.98), p = .115. Results are displayed in Figure 4-2.
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Figure 4-2. MELICET: Scores by Group.

The Lexical Decision Task (LDT) was used to assess Spanish lexical skill of
participants because past work has shown that lexical decision performance is related to
vocabulary size (e.g., Hermans 2004; Kroll, Michael, Tokowicz & Dufour, 2002). In the
LDT, participants saw eighty-two strings of letters on a computer screen and decided
whether the presented string was an actual word of a language (e.g., almohada ‘pillow’)
or not (e.g., monzana) by pressing a button. The accuracy of the participants during the
task was recorded. Words that received correct responses were scored as 1 and words that
received incorrect responses were scored of 0. A list of all words included in this task is
provided in Appendix F.
Results from a one-way ANOVA with Score as dependent variable and a
between-subjects factor Group (non-immersed, immersed, heritage) revealed significant
differences between the three groups, F (2,86) = 54.08, p < .001. Scheffé post-hoc
comparisons showed that the heritage group (M = 69.71, SD = 7.58) scored significantly
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lower than the non-immersed group (M = 79.16, SD = 1.85, p < .001) and the immersed
group (M = 76.96, SD = 5.18, p < .001). No significant difference was found between the
non-immersed group and the immersed group (p = .930). Results are displayed in Figure
4-3.
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Figure 4-3. LDT: Scores by Group.

The Boston Naming Task (BNT) was administered to obtain a measure of
production ability. It is composed of a set of sixty pictures depicting noun objects that the
participant named in Spanish. All pictures were shown in order of lexical frequency, from
the most frequent (i.e., cama ‘bed’, figure 4-4) to the least frequent (i.e., ábaco ‘abacus’,
figure 4-5). Participants were presented with the pictures on a computer screen and
named the object out loud while their responses were audio recorded. Words were scored
as 1 if the word was correct in Spanish, regardless of the variety of the Spanish spoken. A
score of 0 was given if the word was incorrect, was skipped, or participants explicitly
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stated that they did not know the word. A complete list of the items included in this task
is provided in Appendix G.

Figure 4-4. Picture of most frequent item in BNT: bed.

Figure 4-5. Picture of most infrequent item in BNT: abacus.

Results from a one-way ANOVA with Score as dependent variable and a
between-subjects factor Group (non-immersed, immersed, heritage) showed significant
differences between the three groups, F (2,86) = 82.66, p < .001. Scheffé post-hoc
comparisons showed that the heritage group (M = 22.65, SD = 7.09) scored significantly
lower than the non-immersed group (M = 47.79, SD = 5.15, p < .001) and the immersed
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group (M = 43.04, SD = 10.25, p < .001). A significant difference was also found
between the non-immersed group (M = 47.79, SD = 5.15) and the immersed group (M =
43.04, SD = 10.25, p < .05). Results are displayed in Figure 4-6.
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Figure 4-6. BNT: Scores by Group.

Working memory was measured via an Operational Span (O-Span) task. The Ospan task assessed participants’ ability to retain information for a short period of time.
Previous studies have found that information processing is correlated with the amount of
information that a participant is able to retain during comprehension (Dussias & Piñar,
2010). Hence, during sentence processing, participants with a higher working memory
capacity were expected to retain more linguistic information than participants with a
lower working memory capacity. The O-Span task consisted of eighteen series of sets of
arithmetic equations and words in Spanish to be remembered. For each set, participants
saw simple arithmetic equations and were asked to respond whether the equations were
correct (e.g., (4 * 3) - 2 = 10) or incorrect (e.g., (3 - 1) * 2 = 8) by pressing a button.
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Following the button press, participants saw a word that participants had to remember.
Series consisted of two to six sets of arithmetic equations and words. At the end of each
series, participants were asked to recall as many words from that series as possible. The
first series presented two equations and two words. The number of sets per series was
increased by one every three series, up to a maximum of six equations and words.
Scoring was conducted by giving one point for each word recalled when participants also
responded correctly to the paired equation. Words that were not recalled were scored as
0. The total number of recalled words was the working memory score. Appendix H
provides a complete list of the materials used in this task.
Results from a one-way ANOVA with Score as dependent variable and a
between-subjects factor Group (non-immersed, immersed, heritage) showed no
significant difference among the three groups, F (2,85) = 2.62, p = .078. Results are
displayed in Figure 4-7.
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Figure 4-7. O-Span: Scored by Group.
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In sum, the measures obtained in the three groups of participants revealed the
following results. With respect to linguistic proficiency, the heritage group showed
evidence of being less proficient in Spanish than the non-immersed and the immersed
group (LHQ, DELE, LDT, BNT). Only in the BNT, all groups of speakers differ from
each other. With respect to their proficiency in English, both groups with L2 immersion
experience (i.e., immersed and heritage groups) revealed being equally fluent in English.
In addition, all groups were similar in their cognitive abilities (O-Span). Finally, nonimmersed speakers showed being faster in the retrieval of lexical information. Altogether,
it is possible to conclude that the non-immersed and the immersed groups were mostly
similar. However, the heritage group revealed being less proficient in Spanish than the
other two groups of speakers.

Materials and Design
Materials in the Eyetracking experiment were similar to those used in the selfpaced reading task in the pilot study described in Chapter 2. The difference here was that
words in the critical region of interest (i.e., first subordinate verb in indicative or
subjunctive mood) were controlled as much as possible for frequency and length. This
was done because word frequency and length are known to increase the probability of a
fixation (Rayner & McConkie, 1976), of making second fixations (Vitu, O’Regan, Inhoff,
& Topolski, 1995), and positively correlate with gaze duration (Calvo & Meseguer,
2002). For the experiments described here, I extracted the frequencies from the Corpus
del Español database (Davies, 2002) available online. A pair-sample t-test was performed
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to compare the mean frequencies between the verb in the indicative and subjunctive
moods at the first subordinate clause. Results showed a significant difference in the
frequency for the indicative (M = 54.40, SD = 19.75) and the subjunctive mood (M =
5.81, SD = 2.53) conditions; t(21) = 11,88, p < .001. All verbs matched perfectly for
length across groups because their morphology only differed in the last vowel of the
verbs (e.g., indicative: trajeron, subjunctive: trajeran).
A family of ditransitive verbs in Spanish that ambiguously subcategorizes for
both a noun phrase (NP) and sentence complement (SC) clause was chosen and they were
the verbs analyzed in the corpus study (Chapter 2). One critical aspect of these verbs is
that the verb appearing in the following SC clause must be in the subjunctive mood and
must contain the associated morphological markers. In Spanish, the subjunctive form is
marked with a set of inflectional endings on the verb, which makes the subjunctive
distinct from other verbal inflections in Spanish. These sentences were paired to a second
set of sentences that were manipulated so that the main clause was similar but the first
subordinate clause was a relative clause (RC) instead of a sentence complement clause.
The result of this manipulation was that the verb in the relative clause selected for the
indicative mood morphology. Sentence pairs that were ambiguous between a SC and an
RC reading were created and separated in two conditions: a SC condition and a RC
condition. The pairs were identical except for the mood of the verb in the critical region
(i.e., trajeron/trajeran ‘brought’ below) and the presence of the coordinating conjunction
(y) in the SC condition. A sample of the experimental items is provided in Table 4-3.
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Table 4-3. Experiment 2: Example of Experimental Trials.
SC condition
El general les aconsejó a los soldados
que trajeran la comida de casa y
que guardaran las cajas de cartón en el almacén.
The general advised the soldiers
to bring the food from home and
to take the boxes to the warehouse.
RC condition
El general les aconsejó a los soldados
que trajeron la comida de casa
que guardaran las cajas de cartón en el almacén.
The general advised the soldiers
who brought the food from home
to take the boxes to the warehouse.

If upon reading the verb aconsejar (‘advise’) participants access lexicallyencoded information about subcategorization to generate expectations about the
upcoming string of words, they should predict the presence of an upcoming verb in the
subjunctive form and should interpret the ambiguous clause as an SC clause. In the RC
condition, the presence of the SC clause was temporarily delayed. This was achieved by
inserting a relative clause with a verb in the indicative mood (que trajeron (ind) la comida
de casa) immediately after following the main clause (El general aconsejó a los
soldados), effectively delaying the moment at which participants encountered the
sentence complement clause (que guardaran (subj) las cajas de cartón en el almacén).
Thus, if participants access lexically-encoded information about subcategorization, the
presence of a verb morphologically marked in the indicative mood should temporarily
surprise readers and signal the need to reanalyze the clause as a relative clause. This
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reanalysis process is expected to cause an increase in processing time of the embedded
verb in the indicative mood (i.e., trajeron) in the RC condition relative to that of the verb
in the expected subjunctive mood (i.e., trajeran) in the SC condition.
In addition, to make the sentences in both conditions comparable in terms of
length and lexical composition, the SC condition was lengthened by adding a conjoined
sentence complement clause with a second verb in the subjunctive mood (y que
guardaran (subj) las cajas de cartón en el almacén).
Twenty-two pairs of experimental sentences (SC an RC versions) were created.
Sentences were counterbalanced and two lists were created. Participants only saw one of
the two versions of the lists. In addition to the experimental sentences, each list also
contained 8 practice and 72 filler sentences, which were identical in the two lists. Practice
sentences were used to familiarize participants with the task. There were three sets of
filler sentences, all of which contained one or more than one subordinate clause and used
complex structures. They were included to ensure that the experimental sentences would
not be salient to participants by hiding the syntactic complexity of the experimental
materials.

(6)

Luisa favoreció a la enviada del presidente que era sensata e inteligente.
Louis favored the envoy of the president who was reasonable and
intelligent.

(7)

Marisa le ha dicho a Luisa que trabaja en la nueva papelería que abrieron
ayer.
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Marisa told Luisa that she works in the bookstore that was opened
yesterday.
(8)

Simón le ha suplicado a Nuria que juegue con él a juegos de mesa en su
casa.
Simon has begged Nuria to play board games with him at his house.

Filler sentences similar to (6) created an ambiguity in the attachment of the
relative clause (que era sensata e inteligente ‘who was reasonable and intelligent’),
which could modify the second NP (high attachment, la enviada) or the third NP (low
attachment, el president) in the sentence. They were included to minimize the effect of
the ambiguity created in the experimental materials. Filler sentences similar to (7)
contained verbs that subcategorized for the use of the indicative mood in a subordinate
clause. These sentences were intended to minimize the impact of the RC condition, in
which the verb of the first subordinate clause was in the indicative mood (i.e., que
trajeron la comida de casa ‘who brought food from home’). Finally, filler sentences
similar to (8) were selected to hide the effects of the SC condition because the
subcategorized verb in the subordinate clause was also in the subjunctive form (i.e., que
juegue con el a juegos de mesa en su casa, ‘that she plays board games with him at his
house’).
The experimental sentences and the filler sentences were pseudo-randomly
interleaved, which resulted in the items being presented in a different order to each
subject. In addition, all experimental sentences (9) and half of the filler sentences (10)
were accompanied by a yes/no comprehension question used to assess participants’
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engagement with the task and their comprehension of the sentences. For sentences
followed by a comprehension question, half were assigned a yes response and the other
half a no response. One third of the questions had answers that related to the beginning
portion of the sentence, another third to the middle portion, and the last third to the final
portion. For sentences that were not followed by a comprehension question, the message
No hay pregunta. Pulsa sí para continuar ‘There is no question. Press yes to continue’
was presented to tell participants how to continue to the next sentence. A complete set of
all experimental sentences and their follow-up questions is provided in Appendix I.

(9)

Experimental sentence:
El profesor les aconsejó a los estudiantes que invitaron al famoso
investigador al campus que miraran sus viejos artículos de investigación.
Pregunta: ¿Los artículos eran nuevos?

Respuesta: no

The professor advised the students who invited the famous researcher to
campus to review his old research articles.
Question: Were the articles new?
(10)

Answer: no

Filler sentence:
Jaime atemorizó a la madre del preso que era argentina y desconocida.
Pregunta: ¿La madre era de Argentina?

Respuesta: sí

Jaime frightened the mother of the prisoner who was Argentinian and
unknown.
Question: Was the mother from Argentina?

Answer: yes
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Predictive measures in experimental materials
As explained in Chapter 2, prediction in sentence processing is studied by using
two related linguistic items: a trigger – which activates a linguistic feature that the
participant expects to encounter in the sentence downstream – and a target, the expected
linguistic feature. Such a relation is instantiated in the experimental materials through the
link between the verb in the main clause and the verb in the first subordinate clause. The
verbs used in the main clause (e.g., aconsejó ‘suggested’) contained specific lexical
information about the subcategorization preferences of the subordinate verb. This
information specifies that the verb in the subordinate clause selects the inflectional
morphology marking for the subjunctive mood. Consequently, prediction is expected to
start soon after participants access the main verb (e.g., aconsejar ‘suggest’). Once the
verb is accessed, the use of the subjunctive mood is activated and the expectation about
encountering a verb with the subjunctive morphology is formed.
The use of eye-tracking methodology allows for the extraction of comprehension
measures that index early cognitive processes of sentence comprehension. For the
purposes of the present work, I examined a measure that indexes early processing (Gaze
Duration) but also later processing (Total Duration). The selection of these two measures
of processing was motivated by the results from the pilot study, which showed that the
differences between the RC and the SC conditions spilled over the region following the
critical area. Thus, the results suggest the possibility that the processing of the verbal
morphology did not occur upon reading the subordinate verb. Both measures are
described as follows:
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Gaze Duration: The total duration of all fixations in a target region, provided that
the first fixation on the target does not occur after any fixations on words further
along in the text. This measure is considered to be a measure of immediate early
access to the language.



Total Duration: The total duration of all fixations in a target region.

Thus, as prediction involves the expectation of a specific type of inflectional
morphology, significant differences are expected to be found in Gaze Duration at the first
subordinate verb (critical area) across conditions (i.e., SC and RC). Not finding a
difference in the early processing of the integration of morphosyntactic information at the
critical area would suggest that anticipatory effects did not take place and that the reader
needed additional information from the experimental materials to process the mismatched
inflectional morphology. In addition, significant differences in Total Duration are
expected if participants extract the lexically-encoded information from the main verb but
do not use that information in a predictive manner.

Hypotheses
The first set of hypotheses can be formulated in terms of experience-based and
usage-based models (e.g., Bybee, 2006; MacDonald, 2013; Seidenberg & MacDonald,
1999; Trueswell & Tanenhaus, 1994), which predict changes on the way immersed
participants use Spanish verb morphology because the subjunctive in English is
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morphologically less marked and it resembles indicative mood forms (e.g., She suggested
that I try). Specifically, if L1 Spanish speakers immersed in an English speaking
environment (immersed and heritage groups) lose sensitivity to the mood morphology in
Spanish, they are expected to show no significant differences in the reading times
between the verb with indicative morphology in the RC condition (trajeron ‘brought) and
the verbs with the subjunctive morphology in the SC condition (trajeran ‘brought’).
However, if immersion does not affect the speakers’ sensitivity to use verbal morphology
in Spanish, participants immersed in the L2 environment should show similar processing
patterns than the non-immersed native speakers of Spanish.
A second set of hypotheses can be formulated for heritage speakers based on
previous literature on incomplete language acquisition (e.g., Montrul, 2008). This
approach suggests that changes in acquisition from one language (L1) to another (L2) at
early age in environments where the L2 is the dominant language can result in the
incomplete acquisition of the L1. As a result, heritage speakers would be expected to lack
knowledge of subjunctive and use only indicative morphology, even in syntactic
structures that require the use of subjunctive morphology. Thus, it is possible that
speakers in the heritage group, who first acquired Spanish as the L1 and later changed to
the acquisition of the L2 at early age, process the materials differently in this experiment.
Specifically, if speakers in the heritage group possess incomplete grammars in Spanish,
they are expected to process the verb in the indicative mood significantly faster (RC
condition) than the verb in the subjunctive mood (SC condition) because they would lack
the morphological representations to make the verb in subjunctive the predicted verb
form. However, if they possess the linguistic features that distinguish the indicative and
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the subjunctive morphology in Spanish, heritage speakers should show the predicted
results stated in the first set of hypotheses above.

Procedure
Participants were presented with the experimental materials on a PC computer
screen while an eye-tracker (EyeLink 1000 system) recorded the eye movements of the
participants. Prior to the presentation of the experimental sentences, participants first read
eight practice sentences to familiarize them with the procedures of the task. The
procedure for each trial was as follows. First, a black circle surrounding a white dot was
presented on the screen as a fixation point to mark the beginning of the sentence. Once
the participant fixated on the dot, the experimenter pressed a key that triggered the
disappearance of the fixation point and the appearance of the sentence in its entirety.
After participants read the sentence for comprehension, they pressed a button that
prompted a comprehension question or the message No hay pregunta. Pulsa sí para
continuar ‘There is no question. Press yes to continue’. If a question followed the
sentence, they responded yes or no, which corresponded to the left or right button on a
gamepad respectively. Readers did not receive feedback on their answers. After they
answered the question, the process repeated until the end of the experiment. To mitigate
the effects of fatigue during reading, participants were provided with a break after fiftytwo sentences (i.e., about half way into the experiment).
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Results
Analyses were conducted on the disambiguating region (i.e., the verb at the first
subordinate clause). Two repeated measures Analysis of Variance (ANOVA) were
conducted with Clause Type (Relative Clause, Sentence Complement Clause) as withinsubjects factor and Group (non-immersed, immersed, heritage) as a between-subject
factor on the measures of Gaze Durations and Total Duration separately. Analyses were
conducted treating both participants (F1) and items (F2) as a random factor.
Results for Gaze Duration revealed a significant effect of Clause Type for
participants, (F1 (1,87) = 4.43, p = .038) but not for items (F2 (1,63) = 1.63, p = .206).
The analysis for participants showed that the verb in indicative in the Relative Clause
took significantly longer to read (M = 553.51, SD = 22.74) than the verb in subjunctive in
the Sentence Complement Clause (M = 515.18, SD = 19.07). In addition, there was no
interaction between the Clause Type and Group (F1 (1,87) = .468, p = .628; F2 (1,63) =
.760, p = .472).
Results for Total Duration revealed a significant effect of Clause Type for both
participants (F1 (1,87) = 23.65, p < .001) and for items (F2 (1,63) = 16.98, p < .001). A
closer look to the analysis showed that the verb in indicative in the Relative Clause took
significantly longer to read (participants: M = 1384.43, SD = 50.59; items: M = 1401.37;
SD = 39.91) than the subjunctive verb in the sentence complement clause (participants:
M = 1193.37, SD = 40.18; items: M = 1241.64, SD = 37.75). In addition, there was no
interaction between the Clause Type and Group (F1 (1,87) = .318, p = .729; F2 (1,63) =
.104, p = .901). Results are graphically displayed in Figure 4-8 and 4-9 below.
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Figure 4-8. Results of Gaze and Total Duration for Subject Analysis in Study 1.
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Figure 4-9. Interactions between Clause Type and Group in Study 1.
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Study 2: Sentence completion experiment

Method

Participants
The participants were the same as in Study 1.

Materials and Design
Participants completed the same online sentence completion questionnaire used in
the pilot study. This questionnaire had two purposes. One was to confirm whether
participants were able to access the information of the main verb to choose the correct
verb morphology (i.e., subjunctive) in the main verb. The other was to assess their use of
the Spanish mood system. As it was described in Chapter 2, the questionnaire was
composed of 48 sentence fragments consisting of a matrix clause with a verb that
required the use of only subjunctive (16 fragments) or only indicative (32 fragments).
Participants were requested to complete the sentences in a grammatically correct and
semantically plausible way. In addition, they were asked to complete the sentences with
more than one word to ensure the use of a conjugated verb. Only the critical sentences
(those that required the subjunctive verb) were analyzed. A score of 1 was given to
sentences completed with a verb in the subjunctive; a score of 0 was assigned to all other
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responses. An example of a trial included in the Sentence Completion Experiment is
shown again in (11) and a complete list of trials is included in Appendix B.

(11)

Jacobo les aconsejó a sus vecinos que...
Jacobo advised his neighbors to…

The hypotheses of this study are similar to the hypothesis in Study 1 but they are
translated to production. I base these hypotheses on usage-based and experience-based
models to predict that L2 immersion has the capacity to reduce the speakers’ sensitivity
to verbal morphology due to its cross-linguistic differences with English. Following this
models, I hypothesize that if participants immersed in an L2 English-speaking
environment lose sensitivity to the mood morphology in Spanish, they will complete the
experimental sentences with verbs marked in the indicative mood (e.g., trajeron) instead
of the subjunctive mood (e.g., trajeran) caused by their linguistic contact with English in
the L2 environment. Thus, participants with no immersion experience will show higher
rates of subjunctive production in Spanish. If immersion plays a role in the production of
the indicative and the subjunctive moods, I hypothesize that those participants immersed
in their L2 will show different production patterns than speakers who are not immersed in
the English environment.
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Results
A one-way ANOVA was conducted with the dependent variable Score and the
between-subjects factor Group (non-immersed, immersed, heritage) to compare the mean
score of correct use of the subjunctive in sentences that subcategorized for its use across
all three groups. Results showed a significant difference in the amount of correct use of
the subjunctive across groups, F (2,86) = 34.14, p < .001. To further investigate these
differences, Scheffé post-hoc comparisons between the three groups showed that the
heritage group (M = 9.04, SD = 5.31) completed fewer sentences correctly in the
subjunctive mood than the non-immersed group (M = 14.79, SD = 1.56, p < .001) and the
immersed group (M = 15.07, SD = .91, p < .001). Furthermore, participants in the
heritage group completed the sentences using verbs in the indicative and the subjunctive
mood almost equally. Finally, there was no significant difference between the nonimmersed (M = 14.79, SD = 1.56) and the immersed groups (M = 15.07, SD = .91), p =
.930. Results are graphically displayed in Figure 4-10.
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Figure 4-10. Results of the Sentence Completion Experiment in Study 2.

Conclusion

In this chapter, I reported two studies investigating whether the immersion experience of
three groups of native speakers of Spanish affected their sensitivity to the subjunctive
mood in production and comprehension using sentences that were ambiguous between a
sentence complement clause and a relative clause. The three groups differed in their
immersion experience (non-immersed, immersed, heritage) and their level of proficiency
in the L1. In contrast, the speakers with immersed experience had similar proficiency in
their L2. Results in a processing experiment (Study 1) showed that al groups processed
the experimental materials similarly. They extracted the information from a Spanish verb
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to anticipate an upcoming verb in the subjunctive mood. However, in Study 2, heritage
speakers showed higher error rates of subjunctive production than non-immersed and
immersed experience in sentences with similar structures as those used in the
comprehension study. These results suggest that the heritage speakers had problems
during production but they had the linguistic representations of the verbal morphology in
Spanish and used that information during comprehension. Chapter 5 discusses the
implications of this findings next.
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Chapter 5
Discussion
In this dissertation, I examined whether immersion in an L2 environment where
English is spoken influences the ability of readers to predict upcoming information while
processing syntactically ambiguous sentences in their native language (in this case
Spanish). To this end, I used the Spanish mood system (i.e., indicative and subjunctive)
as a tool to examine whether immersion in the L2 affects the ability of speakers with
varying degrees of immersion experience to predict an upcoming clause in the
subjunctive mood. The Spanish mood system was selected because its syntactic features
make it a viable tool to test predictive processing strategies and because it is
morphologically different than in English. The structures used were complex structures
with a main clause followed by two embedded clauses. The verb at the main clause was a
verb that obligatorily subcategorized for the use of the subjunctive mood in Spanish (e.g.,
El general les aconsejó a los soldados… ‘The general advised the soldiers…’). The
experimental manipulation occurred at the first subordinate clause where the continuation
of the sentence was ambiguous between a sentence complement clause (SC condition:
que trajeran la comida de casa) and a relative clause (RC condition: que trajeron la
comida de casa). The disambiguating area occurred at the first subordinate verb, which
differed in the morphology across conditions (i.e., trajeron/trajeran ‘brought’). The
rationale in this experiment was that the lexically-encoded information at the main verb
would activate the use of the verb in the subjunctive mood and it would become the
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predictive verb form at the first embedded clause. However, finding a verb in the
indicative mood would cause a momentary effect of surprise, resulting in significantly
longer reading times when the verbs at the first embedded clause were compared. Finally,
a third clause was used to ensure the grammaticality of the sentences in the RC condition
by introducing a sentence complement clause that fulfilled the requirements of the main
verb.
In this dissertation, I asked two main questions:



Do non-immersed native speakers of Spanish use the lexically-encoded
information of Spanish verbs to predict the upcoming verbal morphology of a
subordinate verb?



Does immersion in the L2 affect the ability of native speakers of Spanish to
use predictive strategies when they read sentences in their first language?

Three groups of native speakers of Spanish with different immersion experience
in English (non-immersed, immersed, heritage speakers) participated in two studies. In
Study 1, an eye-tracking experiment, I investigated whether participants were able to
extract the lexically-encoded information of a Spanish verb that could subcategorize for
an embedded sentence complement clause with a verb in the subjunctive mood, whether
they used this information to facilitate processing, and whether immersion experience in
L2 English caused them to lose sensitivity to the processing of verbal subjunctive
morphology. Results revealed that the three groups of participants similarly accessed
lexically-encoded information in the main verb to anticipate the presence of an embedded

98

clause with a subjunctive verb. This suggests that immersion experience did not affect
comprehension strategies. Study 2 was a sentence completion experiment that
investigated whether the production abilities of the immersed and the heritage groups
were comparable to the non-immersed L1 Spanish speakers with regards to their
knowledge of subjunctive mood. Results showed that both the non-immersed and the
immersed group knew how to use the subjunctive mood correctly. Participants in the
heritage group, who were immersed in English from birth and were less proficient in
Spanish than the other two groups, showed a higher rate of incorrect use of the
subjunctive. That is, these speakers’ performance in the comprehension task matched the
performance of the immersed and non-immersed groups despite the fact that performance
on the production task by the heritage group was significantly more inaccurate.
In this discussion, I address the implications of these findings from three different
perspectives. First, I discuss the results from both Study 1 (comprehension) and Study 2
(production) and why immersion, contrary to previous studies (Dussias & Sagarra, 2007),
did not have an effect in the syntactic processing of the structure used in Study 1. In this
section, I propose the Production Mapping Deficit Hypothesis, which attempts to account
for the similarities and differences in the results between comprehension and production
in the three groups under study. Next, I focus my attention on the results from the
heritage speakers group and discuss how the findings from the comprehension and the
production studies challenge previous theories of heritage speakers’ linguistic abilities.
Finally, I discuss the role of transfer and proficiency, once again focusing the attention on
the heritage group.
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The Production Mapping Deficit Hypothesis
The results from the comprehension study conducted in the present dissertation
revealed that the ability of native speakers of Spanish to use predictive strategies when
reading in their L1 is not affected by immersion. This finding shows different results to
those in previous studies that investigated the effects of immersion in sentence processing
(e.g., Dussias & Sagarra, 2007) showing that immersion resulted in changes of L1
attachment preference strategies in immersed L1 Spanish-L2 English speakers. The
different results in these two studies raise the question of what may account for the
different results
One possible explanation for the difference between the study by Dussias and
Sagarra (2007) and this study is that the materials used are structurally different (see
Table 5-1 for reference). On the one hand, the syntactic structure in Dussias and Sagarra
(2007) consists in a main clause that contains two nouns (i.e., El policía arrestó a la
hermana de la criada), to which the subordinate clause can be attached (i.e., que estaba
enferma). That is, the sentence can be interpreted as if the sister was sick or the servant
was sick. The option to attach the subordinate clause to the first of the second noun can
be influenced by non-syntactic information (e.g., pragmatic information) and,
consequently, the interpretation of the sentence can result in linguist change. On the other
hand, the materials used in this dissertation are composed by a main clause (i.e., La
fundación les permitió a los científicos que) that contains a verb that activates the use of
specific mood morphology in a subordinate verb (i.e., organizaran). In this case, the use
of the subjunctive mood in the subordinate clause is obligatory and, consequently, the
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structure is less likely to undergo change. The option to continue the sentence with a verb
in the indicative form is only temporal and the need of a second subordinate clause with a
verb in the subjunctive mood is necessary to fulfill the obligatory demands of the main
verb. Thus, it is possible that the obligatory dependencies between the two verbs made
the syntactic representations more entrenched in the linguistic system of the participants
and less likely to be changed by immersion.

Table 5-1. Materials in Dussias and Sagarra (2007) and Current Study.
Study
Materials
Dussias and Sagarra (2007)

Current Study

El policía arrestó a la hermana de la criada que estaba
enferma.
The policeman arrested the sister of the servant who was
sick.
La fundación les permitió a los científicos que
organizaron/organizaran el simposio de física que
publicaran una obra en memoria del fallecido.
The foundation permitted the scientists who organized the
Physics Symposium to publish a work in memory of the
deceased.

The entrenchment of the morphosyntactic features is consistent with the results of
the production study. The results from Study 2 showed that participants in the nonimmersed and immersed groups produced sentences that required the use of the
subjunctive mood almost consistently. However, participants in the heritage group used
the subjunctive mood at chance. The differences between the comprehension and the
production of the materials in the heritage speakers lead us to conclude that whereas
participants in all groups were able to use mood features during processing, something
affected the way they used those features during production.

101

To explain this asymmetry between production and comprehension, I suggest here
The Production Mapping Deficit (PMD) hypothesis. The PMD hypothesis states that the
processes involved in linguistic comprehension and production are different. The process
involved in comprehension is a process of discrimination. During this process, linguistic
features are activated by the input received and participants reject those features that are
not consistent with that input. In contrast, the process involved in production is a process
of selection. During this process, linguistic features are also activated but participants
have to select the appropriate feature amongst all possible options without verification of
the correct selection until production is finalized. The incorrect mapping of a feature
leads to deficits in production, albeit participants have the necessary representations in
their linguistic system to produce the correct form. The causes for the deficit in the
mapping of the correct feature during this process cannot be answered through the results
obtained in this study. However, the results from Study 2 suggests that it is possible that
extensive L2 immersion, amongst other possible factors, could be the cause for heritage
speakers to produce more forms in the indicative mood than the non-immersed and the
immersed participants.
The PMD hypothesis is consistent with the production results of participants in all
three groups included in Study 2. Although non-immersed and immersed participants
produced the subjunctive mood more accurately than participants in the heritage group,
not all participants produced the correct form in all possible cases suggesting that
participants with none or less immersion L2 experience can also select incorrect features
during production. In addition, the PMD hypothesis is also consistent with previous
production models, such as Dell’s (1986) Spreading Activation Theory of Retrieval in
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Sentence Production (Figure 5-1). According to this model, speakers first select the
meaning of the message they want to convey. Next, they start a process of syntactic
encoding where lexical items are selected and ordered in accordance with syntactic rules.
This process is followed by a process of morphological encoding where words are
specified by their morphological constituents. Finally, morphemes are phonologically
encoded in a final process, resulting in the intended production. During this process,
nodes are projected and compete among each other. Competition among the projected
nodes is resolved by their amount of activation. More activated nodes are more likely to
be selected during this process, leading to the correct production. However, errors in

SELECTION
Figure 5-1. The PMD Hypothesis and Dell’s (1986) model.

DISCRIMINATION

production are possible when equally activated nodes are available.
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Thus, using Dell’s model and following the PMD hypothesis, production and
comprehension follow different paths of activation. In comprehension (Figure 5-2), the
input is received and nodes are projected at the phonological level. Then, morphemes are
projected. Those morphemes that are consistent with the input are selected and those that
are inconsistent with the input are rejected. Finally, nodes at the syntactic level are also
activated and the input is finally comprehended. To illustrate, upon reading the verb in
the subjunctive mood (e.g., trajeran), only those phonological nodes that are consistent
with input are activated. Because the word is inconsistent with the indicative morphology
(i.e., -eron), the morphology marking the indicative mood is quickly rejected, resulting in
the correct selection at syntactic level and leading to correct comprehension.

Tactic Frames

Lexical Network

SYNTAX

TRAJ-

MORPHOLOGY

PHONOLOGY

t

ɾ

-ERAN

a

x

e

DISCRIMINATION

TRAJERAN

-ERON

ɾ

Figure 5-2. Comprehension of a Verb in the Subjunctive Mood.

n
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In production (Figure 5-3), however, participants select the correct lexical form of
the message they want to express and encode it syntactically. However, the competing
morphology of the indicative and the subjunctive moods makes it harder to select the
correct verb form when the verb is morphologically encoded. If the correct morphology is
selected, the production leads to the correct use of the subjunctive mood. However, if the
participant experiences a deficit in mapping the correct morphological form, the
morphology marking the indicative mood will be selected resulting in the use of the
indicative mood.

Tactic Frames

Lexical Network

SYNTAX

TRAJERAN

SELECTION

TRAJ-

MORPHOLOGY

PHONOLOGY

t

ɾ

-ERAN

a

x

e

-ERON

ɾ

o

n

Figure 5-3. Production of a Verb in the Subjunctive Mood.

In sum, the PMD hypothesis seems to account for the differences and similarities
found in production and comprehension among the three groups under study. Future
research should investigate the factors that increase the mapping deficit in speakers. From
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the results obtain, I suggest that extensive L2 immersion may be one of these factors but
it is not possible to reject others such as lexical frequencies, amount of exposure to the
L2, or cognitive factors.

The subjunctive in heritage speakers
One important finding in this dissertation are the results of the heritage group in
both the comprehension and the production studies presented in Chapter 4. These data
show that the group of heritage speakers revealed significant differences from the nonimmersed and the immersed group in the production of the subjunctive mood but similar
processing abilities in comprehension. These findings challenge theories on heritage
speakers that state that they form incomplete grammatical features in their heritage
language (e.g., Montrul, 2007, 2011b; Montrul & Perpiñán, 2011; Silva-Corvalán, 1994,
2003; however, see Pires & Rothman, 2009). In this section, I will discuss the theoretical
and experimental implications of these findings, looking at theories of language
acquisition in heritage speakers, the similarities and differences of heritage speakers to
other groups of speakers, as well as the methodological and linguistic implications of my
study.
The literature on heritage speakers – mostly second-generation speakers – has
suggested that these speakers have linguistic characteristics that are both shared with
native speakers and second language learners. They acquire the native language at early
ages, like native speakers do, but soon switch dominance to the second language by being
exposed to the language spoken in their community. This switch in language dominance
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has sparked research efforts to understand whether heritage speakers maintain, attrite, or
completely lose the linguistic representations of the language they first acquired at home.
Based on deficits evidenced in their production, researchers have proposed two options
for the ‘fate’ of heritage grammars. One option argues that heritage speakers acquire the
linguistic representation of the heritage language but later lose it by exposure to the nonheritage language (e.g., Montrul, 2004; Polinski, 2008). A second option argues that
because heritage speakers switch dominance from the heritage to the non-heritage
language due to contact with the language of the community, they form incomplete
grammars in their heritage language (Montrul, 2011b). These two views have been
challenged by evidence showing that, even when production reveals deficits in the
language, these deficits do not amount to complete absence of the linguistic features in
question (e.g., Montrul & Bowles, 2009; Montrul, Foote, & Perpiñán 2008). In addition,
these two views find difficult to explain why some grammatical features some
grammatical features present problems to heritage speakers but others do not. For
instance, features of the heritage language such as word order and clitic pronouns
(Montrul, 2010) are easier to use in production for heritage speakers than gender
agreement (Montrul, et al, 2008), case marking (Montrul & Bowles, 2009) or mood
morphology (Montrul, 2011b; Montrul & Perpiñán, 2011). In the case of mood
morphology, studies have shown that the error rate of L1 Spanish subjunctive production
in heritage speakers is higher than native speakers (Montrul, 2011b; Montrul & Perpiñán,
2011), revealing that that features is present in the linguistic system.
The results reported in Chapter 4 pose a problem for both accounts and show
complete grammatical representations in heritage speakers. Instead, I argue then that the
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performance in heritage speakers arise not because they have incomplete grammatical
representations but because of difficulties on mapping linguistic knowledge onto
production. The present study found that although the data in the production task supports
the theory of incomplete grammars, the data in comprehension do not. In fact, it suggests
that the mood system is, if anything, more complete than what the production data first
reveal. Importantly, the question here and one that future research should address is what
underlies the differences between production and comprehension in heritage speakers.
The data presented here suggest that the source of production difficulties reported in this
and other studies with heritage speakers comes about in the mapping of linguistic
knowledge onto production. One possible explanation is the different mechanisms
involved in these two processes. During production, a speaker must select between many
competing alternatives; in the case of the work presented here, the choice is between the
indicative and the subjunctive mood. It is possible that the competition between the two
mood forms (indicative and subjunctive) in production results in a higher number of
selection errors, perhaps because the subjunctive is overall syntactically less frequent in
Spanish than the indicative mood.
One important contribution of this dissertation is the use of a methodology that
can capture both the offline production and the online comprehension of heritage
speakers. Previous studies trying to measure comprehension have relied on tasks based
on the offline judgment of linguistic input (e.g., Montrul, 2006, 2007, 2010, 2011;
Montrul & Bowles, 2009; Montrul & Perpiñán, 2011; Montrul, et al., 2008). These
studies have used tasks such as a written recognition task or grammaticality judgment
task, which, although informative, allow for the possibility of revision and lack the
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possibility to measure comprehension as it evolves over time. It is possible that the use of
psycholinguistic methodologies (e.g., moving window, eye-tracking, event-related
potentials, or functional magnetic resonance imaging) can provide evidence of complete
acquisition of linguistic features (e.g., case marking or gender) that production alone has
not yet been able to capture (e.g., Montrul & Bowles, 2009; Polinski, 2008).
Finally, I would like to address two important issues that need to be taken into
consideration for future research. The first one relates to individual differences between
speakers from the three groups. As shown in Chapter 3, the heritage speakers group was
significantly different than the non-immersed and the immersed group in L1 proficiency
and had considerably more immersion experience than the immersed group. These factors
are important because they have played a central role in studies trying to identify the
characteristics that make heritage speakers different from native speakers and second
language learners (e.g., Montrul, 2006, 2010; Montrul & Perpiñán, 2011). Although my
results only account for a comparison between heritage and native speakers of Spanish,
they suggest that heritage speakers with “purported” low proficiency in the heritage
language are still able to access and use linguistic features during online comprehension.
In addition, the results also suggest that L2 immersion may not play a role in all aspects
of language processing. Yet, it is important to point out that the group of heritage
speakers lived in a city with a large population of heritage speakers with similar
characteristics and that the social environment may have benefited their
acquisition/use/knowledge of the subjunctive mood. In sum, the results from the two
studies on comprehension and production contribute greatly to the study of heritage
speakers. They suggest that heritage speakers have acquired full linguistic representations
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that are accessible in comprehension but are more difficult to retrieve during production.
It challenges theories of language acquisition that have tried to explain the production of
heritage speakers, ignoring their performance during online comprehension. Finally, it
raises awareness of future manipulations that would further contribute to the investigation
of heritage languages.

Transfer and proficiency
The results from the studies presented in this dissertation address important
considerations for the role of transfer in speakers of two languages. Early studies of L2
acquisition have proposed the possibility of cross-linguistic influences between the L1
and the L2 (e.g., MacWhinney, 1987; MacWhinney & Bates, 1989). However, recent
claims have argued that the attention that transfer effects have received in the literature
may have been premature (Dussias, Dietrich, & Villegas, submitted). The main argument
against the effects of transfer is that proficiency may play a more important role in the
way languages interact. There is ample evidence in the processing literature showing that
speakers with high levels of proficiency can process linguistic information as native
speakers do, limiting the effects of transfer to the initial stages of acquisition. For
instance, studies on gender agreement suggest that when the two languages of a speaker
(e.g., Spanish or French and English) do not share the same grammatical features in the
two languages, high proficient L2 speakers show similar detection of gender and number
anomalies (e.g., Foucart & Frenck-Mestre, 2012; Gillon-Dowens et al., 2010).
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Although most studies have paid attention to the cross-linguistic interactions from
the L1 to the L2, fewer studies have investigated the effects between languages in the
opposite direction. Second language immersion situations provide a new perspective to
examine the role of transfer and proficiency from the L2 to the L1. If proficiency, instead
of transfer, determines the interactions between languages, changes will be more easily
observed in populations of speakers that reveal high levels of proficiency in both
languages. This is important when examining the predictions made by models that place
an important role on frequency of exposure to certain constructions as a factor guiding
sentence comprehension (e.g., MacDonald & Seidenberg, 2006).
To test this, Valdés Kroff (2012) investigated whether extensive exposure to
Spanish-English code-switching had consequences for the processing of grammatical
gender in Spanish. Code-switching, defined as the regular switching between languages,
is crucial in his investigation because it has been defined as evidence of high proficiency
in two languages (Miccio, Scheffner-Hammer, & Rodríguez, 2009). Previous studies in
the production of code-switching have shown that switches can occur within the scope of
the noun phrase, mainly from Spanish to English (i.e., el building) and less often from
English to Spanish (i.e., the edificio). Moreover, the Spanish determiner is generally
produced in masculine (i.e., el ‘the’) regardless of the gender of the following noun (i.e.,
‘el juice[masculine],’ ‘el candle[feminine]’). However, the feminine determiner la is more likely
to be followed by a noun that agrees in gender (i.e., la candle but not *‘la juice’). In
contrast, monolingual speakers obligatorily maintain the gender agreement between the
determiner and the noun.
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Using this unique linguistic phenomenon, Valdés Kroff (2012) asked whether L1
Spanish-L2 English speakers with extensive exposure to a code-switching environment
used grammatical information in the determiner to anticipate the noun. Using the Visual
World Paradigm, he presented participants with two pictures on a computer screen while
they heard sentences containing code-switches between the determiner and noun (e.g.,
Hay un niño que está mirando el candy ‘There is a boy that is looking at the candy’). The
pictures on the screen matched in gender with the translation of the Spanish equivalent of
the English word (i.e., el candy[masculine]) or mismatched with it (i.e., el candle[feminine]). As
a control group, monolingual speakers of Spanish listened to a similar version of the
experiment completely in Spanish. In different-gender trials, the monolinguals showed
evidence of using the information at the determiner to anticipate the picture that agreed
with the grammatical gender of the determiner in the auditory input. In contrast, the L1
Spanish-L2 English revealed using gender information at the determiner, but only when
the gender was feminine. When the determiner was masculine, they did not look at the
picture anticipatorily. Interestingly, the results showed lack of transfer from the L2 to the
L1, as attested in their use of feminine gender information. Instead, the results suggest
that the way they processed the auditory input was driven by their experience with the
frequencies found in production where the masculine gender is less informative. Thus,
their proficiency with code-switching influenced their processing of gender information.
How does proficiency or transfer relate to the results obtained in the eye-tracking
experiment in Study 1? Let us consider the two approaches. From the point of view of
transfer, transferable information from the L2 to the L1 that could affect the processing of
the subjunctive mood could happen at the main verb and the first subordinate verb. At the
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main verb, both English and Spanish verbs (e.g., aconsejó / advised) subcategorize for
the subjunctive meaning. In English, it is possible to say ‘The employees have demanded
that the manager resign’ where the verb ‘resign’ has the semantic meaning of subjunctive
but it is not marked with overt morphology. In Spanish, the corresponding sentence Los
empleados demandan que el gerente renuncie shows that the verb renuncie ‘resign’ has
both the semantic and overt morphology marking the subjunctive mood. Thus, if transfer
from the L2 to the L1 is expected from exposure to the L2, significant differences in the
reading of the subordinate verb marked with verb morphology would have been
expected, at least in the heritage group. In fact, a direct account of transfer effects would
propose a lack of sensitivity to verbal morphology and results should show equal
processing of both the indicative and the subjunctive morphology because both have
covert morphology in Spanish but not in English. The evidence do not support this
hypothesis: the reported significant differences between the experimental conditions
suggest that transfer, in fact, did not happen.
The second approach examines the role of L2 proficiency. In Chapter 4, I
reported no significant differences between the immersed (M = 37.88, SD = 7.03) and the
heritage group (M = 40.57, SD = 3.98) as attested in the English MELICET proficiency
test (p = .115). Thus, based on Valdés Kroff (2012) results, loss of sensitivity to mood
morphology should be expected in the heritage group because of their extensive exposure
and experience with English, which does not have overt and unique morphological
markers for the subjunctive mood. Yet, I found no differences between the three groups
of speakers on the comprehension task suggesting that exposure to the L2 environment
did not have an effect on the processing of mood morphology. However, the lack of
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direct manipulation of proficiency and the materials does not discard the role of
proficiency conclusively.
In sum, although my data account for the lack of transfer effects, it cannot support
or reject effects of L2 proficiency on processing as a result of linguistic change in
situations of extensive exposure to language. Future research should approach this issue
with more control of proficiency and exposure measures in the L1 and the L2.

Conclusion
The research conducted in the present dissertation is significant in that it provides
important information about the variable effects of L2 immersion in the comprehension
and the production of the native language. The results from the two studies presented
here suggest that linguistic features that are entrenched in the native language are
resistant to change even under situations of extreme exposure to a second language. It is
possible that this resistance is dependent on the syntactic structure and the obligatory
requirements of the syntax. This would explain the different results to those reported in
previous studies showing that L2 immersion can change strategies used in
comprehension. To explain the differences observed between production and
comprehension, I proposed here the Production Mapping Deficit Hypothesis. This
hypothesis states that there are factors that posit difficulties in mapping the most
appropriate morphology during production. This difficulties lead to a production of
linguistic errors that are not observed so frequently during comprehension. Future
research should test the veracity of this hypothesis and what factors can affect linguistic
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production. Finally, the results obtained in this dissertation contribute to the
understanding of heritage languages. They suggest that the grammars of heritage speakers
are more complete than previously believed. Future research should include both
production and comprehension tasks to better understand the grammars of heritage
speakers.
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Appendix A
Processing Task in Pilot Study: List of Experimental Trials
1. El general les aconsejó a los soldados que trajeron/trajeran la comida de casa que
guardaran las cajas de cartón en el almacén.
2. La peluquera les aconsejó a los empleados que siguieron/siguieran el curso del
maestro que prepararan una exhibición de las nuevas tendencias.
3. El profesor les aconsejó a los alumnos que fueron/fueran a la presentación del
libro que leyeran la obra del autor.
4. La bailarina les advirtió a los técnicos que instalaron/instalaran el sistema de
control remoto que hicieran una prueba general antes del ensayo.
5. La entrenadora les advirtió a las jugadoras que salieron/salieran al bar por la
noche que volvieran temprano a sus casas.
6. El pescador les advirtió a los nadadores que inflaron/inflaran los flotadores en la
playa que nadaran por la parte este de la costa.
7. El abuelo les deseó a los familiares que tuvieron/tuvieran una buena cena que
hicieran un buen viaje en el coche.
8. El cura les deseó a los novios que disfrutaron/disfrutaran de la comida en la boda
que tuvieran un buen viaje de novios.
9. La diseñadora les deseó a los periodistas que gozaron/gozaran del espectáculo por
la noche que tuvieran cuidado con su conducción.
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10. El presidente les encargó a los diputados que prepararon/prepararan las actas del
congreso que presentaran los resultados de las últimas campañas.
11. El arquitecto les encargó a los profesionales que diseñaron/diseñaran los planos
de la obra que consultaran los fondos bibliográficos del taller.
12. La bióloga les encargó a los estudiantes que hicieron/hicieran el trabajo sobre
neuroquímica que fueran a buscar las ratas en el laboratorio.
13. El juez les exigió a los abogados que atendieron/atendieran a los más necesitados
que se ajustaran a la normativa vigente.
14. El portero les exigió a los basureros que recogieron/recogieran la basura los
domingos que dejaran los contenedores al lado del almacén.
15. La cantante les exigió a los músicos que recibieron/recibieran a los periodistas
extranjeros que estuvieran en la rueda de prensa.
16. El guía les impidió a los viajeros que subieron/subieran a la montaña del pueblo
que exploraran más allá del río.
17. El catedrático les impidió a los investigadores que analizaron/analizaran el
contenido del anuncio que expusieran los resultados del trabajo.
18. El ingeniero les impidió a los arquitectos que dibujaron/dibujaran los planos de la
obra que presentaran el proyecto del trazado.
19. El entrenador les imploró a los jugadores que participaron/participaron en la
campaña benéfica que estuvieran en casa antes de la medianoche.
20. El productor les imploró a los actores que trajeron/trajeran las botellas de vino
que hablaran con él en la fiesta.
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21. La portera les imploró a las vecinas que dejaron/dejaran las botellas de cristal que
salieran por la puerta del garaje.
22. La profesora les obligó a sus compañeros que fueron/fueran a la reunión
departamental que trajeran comida para todos.
23. El director les obligó a los actores que prepararon/prepararan las escenas más
fuertes que pasaran a recoger el guión de los últimos capítulos.
24. La encargada les obligó a las azafatas que estuvieron/estuvieran en la recepción
del hotel que acompañaran a los invitados a la fiesta.
25. La secretaria les ordenó a los vendedores que trajeron/trajeran los pedidos
firmados que presentaran los beneficios del último trimestre.
26. El entrenador les ordenó a los futbolistas que jugaron/jugaran con el equipo
nacional que ensayaran las estrategias del partido anterior.
27. El inspector les ordenó a los policías que patrullaron/patrullaran por las calles
conflictivas que asistieran a las charlas organizadas por el centro.
28. El mecánico les permitió a los ciclistas que participaron/participaran en la
carrera italiana que probaran el nuevo sistema de cambios.
29. La coordinadora les permitió a los instructores que invitaron/invitaran a
desayunar a los alumnos que fueran al parque de atracciones.
30. La fundación les permitió a los científicos que organizaron/organizaran el
simposio de física que publicaran una obra en memoria del fallecido.
31. El padre les prohibió a los niños que pintaron/pintaran la pared de la habitación
que salieran al parque de la urbanización.
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32. El director les prohibió a los periodistas que llevaron/llevaran máquinas de fotos
que grabaran el concierto del coro nacional.
33. La madre les prohibió a los niños que bailaron/bailaran en el patio del colegio
que jugaran en el lodo con la pelota de fútbol.
34. El gobierno les propuso a los empresarios que invirtieron/invirtieran en el
mercado alemán que intentaran minimizar las diferencias presupuestarias.
35. El propietario les propuso a los campesinos que se dedicaron/dedicaran al cultivo
biológico que promovieran la formación de una cooperativa.
36. El propietario les propuso a los ingenieros que instalaron/instalaran sistemas
alternativos que evaluaran los pros y los contras del proyecto.
37. El ministerio les recomendó a los ciudadanos que usaron/usaran los vehículos
municipales que fomentaran el uso del transporte público.
38. El catedrático les recomendó a los ayudantes que se dedicaron/dedicaran a
labores básicas que establecieran contactos con universidades extranjeras.
39. El concejal les recomendó a los vecinos que se reunieron/reunieran en el local de
la asociación que denunciaran rápidamente a los traficantes del barrio.
40. El editor les rogó a los escritores que fueron/fueran a la ceremonia de
inauguración que terminaran todo el licor y la comida.
41. El alcalde les rogó a los banqueros que colaboraron/colaboraran en el puerto
deportivo que invirtieran dinero en los proyectos municipales.
42. La delegada les rogó a los abogados que pagaron/pagaran las deudas del bufete
que guardaran los recibos del pago.
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43. El director les sugirió a los ejecutivos que asistieron/asistieran a la reunión del
consejo que vendieran las acciones de la empresa americana.
44. El cocinero les sugirió a las chicas que compraron/compraran carne de buey que
hicieran un estofado con verduras.
45. El escritor les sugirió a los jóvenes que compraron/compraran la última novela
que leyeran los grandes clásicos americanos.
46. El guerrero les suplicó a los soldados que ayudaron/ayudaran en la batalla que
cogieran sus espadas y cascos.
47. La encargada les suplicó a los repartidores que trajeron/trajeran la comida y el
vino que le dejaran pagar con un cheque.
48. La dependienta les suplicó a los jóvenes que salieron/salieran de los probadores

del local que no tocaran las prendas del escaparate.

\
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Appendix B
Production Task in Pilot Study
Experimental sentences
Jacobo les aconsejó a sus vecinos que...

Isabela les ordenó a los esclavos que...

Mariano le advirtió a Verónica que...

Fabio le permitió a su primo que...

Amanda les deseó a sus padres que...

Ana les prohibió a Víctor y a Eva que...

Jorge le encargó a Patricia que...

Carolina le propuso a Susana que...

Cristina les exigió a sus empleados que...

Lorena le rogó a su secuestrador que...

Rafael le impidió a Gabriel que...

Patricia les sugirió a las parejas que...

Julio Cesar les imploró a los dioses que...

Ramiro le suplicó a Mariola que…

Laura le obligó a su padre que...

Aurelio les recomendó a sus inversores que...

Filler sentences
Miguel dijo que...

Simón insinuó que...

Elena supuso que...

Nuria supuso que...

Diego pensó que...

Carlos admitió que...

Alberto admitió que...

Lucas prometió que...

Mariana anunció que...

Daniel anunció que...

Javier recordó que...

Eduardo aseguró que..

Luisa aseguró que...

Irene soñó que...

Pedro confesó que...

Isabel confesó que...

Ignacio sospechó que...

Olga confirmó que...

Mercedes confirmó que...

Pepe sostuvo que...

Beatriz contestó que...

Teresa contestó que...

Luis advirtió que...

Aurelio decidió que...

Manuela descubrió que...

Yolanda afirmó que...

Paco descubrió que...

Charo especuló que...

Lourdes dijo que...

Juan especuló que...
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Appendix C
Complete Tables for Corpus Study Results

Corpus Study. Complete Subcategorization Bias by Country
Subcategorization Bias

TOTAL

COUNTRY
RC %

SC

%

31
4
16
8
2
7
1
4
0
70
1
1
27
1
0
0
3
2
1
4
2

(32.3)
(57.1)
(26.7)
(20.0)
(12.5)
(30.4)
(9.1)
(14.8)
(0)
(22.1)
(12.5)
(14.3)
(23.5)
(14.3)
(0)
(0)
(10.3)
(33.3)
(11.1)
(22.2)
(8.3)

NP %

Inf

%

11
0
7
9
1
3
6
4
4
65
2
2
20
0
0
0
6
1
2
1
4

51
2
31
22
13
13
4
17
6
167
4
2
61
5
1
1
19
3
6
11
16

Imp % Preposed %

N

%

96
7
60
40
16
23
11
27
10
317
8
7
115
7
2
1
29
6
9
18
24

(11.5)
(0.8)
(7.2)
(4.8)
(1.9)
(2.8)
(1.3)
(3.2)
(1.2)
(38.1)
(1.0)
(0.8)
(13.8)
(0.8)
(0.2)
(0.1)
(3.5)
(0.7)
(1.1)
(2.2)
(2.9)

Argentina
Bolivia
Chile
Colombia
Costa Rica
Cuba
Ecuador
EEUU
El Salvador
Spain
Guatemala
Honduras
Mexico
Nicaragua
Panama
Paraguay
Peru
Puerto Rico
Dom. Repub
Uruguay
Venezuela

0
0
1
0
0
0
0
1
0
1
1
1
0
1
1
0
0
0
0
0
0

(0)
(0)
(1.7)
(0)
(0)
(0)
(0)
(3.7)
(0)
(0.3)
(12.5)
(14.3)
(0)
(14.3)
(50.0)
(0)
(0)
(0)
(0)
(0)
(0)

(53.1)
(28.6)
(51.7)
(55.0)
(81.2)
(56.5)
(36.4)
(63.0)
(60.0)
(52.7)
(50.0)
(28.6)
(53.0)
(71.4)
(50.0)
(100.0)
(65.5)
(50.0)
(66.7)
(61.1)
(66.7)

2
1
3
1
0
0
0
0
0
6
0
0
3
0
0
0
1
0
0
2
0

(2.1)
(14.3)
(5.0)
(2.5)
(0)
(0)
(0)
(0)
(0)
(1.9)
(0)
(0)
(2.6)
(0)
(0)
(0)
(3.4)
(0)
(0)
(11.1)
(0)

1
0
2
0
0
0
0
1
0
8
0
1
4
0
0
0
0
0
0
0
2

(1.0)
(0)
(3.3)
(0)
(0)
(0)
(0)
(3.7)
(0)
(2.5)
(0)
(14.3)
(3.5)
(0)
(0)
(0)
(0)
(0)
(0)
(0)
(8.3)

TOTAL

7

(0.8) 185 (22.2) 148 (17.8) 455 (54.6)

19

(2.3)

19

(2.3) 833 (100)

(11.5)
(0)
(11.7)
(22.5)
(6.2)
(13.0)
(54.5)
(14.8)
(40.0)
(20.5)
(25.0)
(28.6)
(17.4)
(0)
(0)
(0)
(20.7)
(16.7)
(22.2)
(5.6)
(16.7)
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Corpus Study. Complete Subcategorization Bias by Verb
Subcategorization Bias

VERB
RC % SC

%

NP

%

Inf

TOTAL

% Imp % Preposed %

N

%

Aconsejó
Deseó
Encargó
Impidió
Ordenó
Permitió
Pidió
Prohibió
Propuso
Rogó
Sugirió

1
0
0
0
0
0
3
0
2
0
1

(6.2) 7 (43.8) 3 (18.8)
(0) 2 (11.8) 15 (88.2)
(0) 2 (13.3) 7 (46.7)
(0) 0
(0) 11 (15.9)
(0) 35 (39.3) 1 (1.1)
(0) 1 (0.4) 18 (6.4)
(1.4) 109 (49.3) 64 (29.0)
(0) 1 (2.4) 12 (28.6)
(4.0) 8 (16.0) 14 (28.0)
(0) 12 (80.0) 0
(0)
(6.2) 8 (50.0) 3 (18.8)

0
0
0
0
8
0
6
0
3
2
0

(0)
(0)
(0)
(0)
(9)
(0)
(2.7)
(0)
(6)
(13.3)
(0)

0
0
0
0
9
5
3
0
1
1
0

(0)
16 (1.90)
(0)
17 (2.05)
(0)
15 (1.80)
(0)
69 (8.30)
(10.1) 89 (10.70)
(1.8) 283 (34.00)
(1.4) 221 (26.50)
(0)
42 (5.05)
(2.0) 50 (6.00)
(6.7) 15 (1.80)
(0)
16 (1.90)

TOTAL

7

(0.8) 185 (22.2) 148 (17.8) 455 (54.6) 19

(2.3)

19

(2.3)

5
0
6
58
36
259
36
29
22
0
4

(31.2)
(0)
(40.0)
(84.1)
(40.4)
(91.5)
(16.3)
(69.0)
(44.0)
(0)
(25.0)

833

(100)

Corpus Study. Complete Subcategorization Bias by Source
Subcategorization Bias

TOTAL

SOURCE
RC %

SC

%

NP

%

Inf

% Imp % Preposed %

N

%

Written
Oral

7 (0.9) 183 (22.3) 145 (17.7) 449 (54.8) 19 (2.3)

17

(2.1) 820 (98.4)

0

2

(15.4) 13

TOTAL

7

19

(2.3) 833 (100)

(0)

2

(15.4)

3

(23.1)

6

(46.2)

0

(0)

(0.8) 185 (22.2) 148 (17.8) 455 (54.6) 19 (2.3)

(1.6)

Corpus Study. Complete Subcategorization Bias by Year
Subcategorization Bias

TOTAL

YEAR
RC %

SC

%

NP

%

Inf

%

Imp % Preposed %

N

%

1970
1980
1990
2000

1
1
2
3

(2.0)
(0.6)
(0.5)
(1.4)

2
4
8
5

(4.1)
(2.2)
(2.1)
(2.4)

3
4
7
3

(6.1) 49 (5.9)
(2.2) 180 (21.8)
(1.8) 387 (46.9)
(1.4) 210 (25.4)

TOTAL

7

(0.8) 184 (22.3) 146 (17.7) 453 (54.8) 19

(2.3)

17

(2.1) 826

11
49
78
46

(22.4) 7 (14.3) 25
(27.2) 27 (15.0) 95
(20.2) 74 (19.1) 218
(21.9) 38 (18.1) 115

(51.0)
(52.8)
(56.3)
(54.8)

(100)
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Appendix D
Language History Questionnaire

Apellido
Sexo:

Masc

Fem

Nombre
Nacimiento

mm / dd / yyyy

Edad
Fecha de hoy

mm /dd / yyyy

(1) Por favor, lista todas las lenguas que sabes en orden de dominancia.
1
2
3
4

5

(2) Por favor, lista todas las lenguages que sabes en orden de adquisición:
1
2
3
4

5

(3) Por favor, valora el procentaje de tiempo al que estas expuesto en cada lengua. (Debe sumar
100%)
Lengua aquí
Porcentaje aquí

(4) Cuando lees un texto disponible en todas las lenguas, en que porcentaje eliges leerlo en cada
idioma? (Debe sumar 100%)
Lengua aquí
Porcentaje aquí

(5) Cuando seleccionas un idioma para hablar con otra persona fluida en otras lenguas, que
porcentaje de tiempo eliges hablar en cada idioma? (Debe sumas 100%)
Lengua aquí
Porcentaje aquí

(6) Por favor, nombra las culturas con las que te identificas en una escala de 0 a 10.
Culturas aquí
(select here) (select here) (select here) (select here) (select here)
(7) ¿Durante cuántos años has estudiado?
Marca tu nivel de estudios más actual.
Menos que instituto
Instituto
Formación profesional
(8) Tienes algún problema visual
Por favor, explica:
.

, auditivo

.
Algo de universidad
Grado
Algo de Master
, lingüístico

, de aprendizaje

Masters
Doctorado
Otro:
?
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IDIOMA:
Este es mi (seleciona) idioma.
Todas las preguntas siguientes se refieren a tu idioma de

.

(1) Edad cuando tú…:
Empezaste a adquirirlo:

Empezaste a ser fluido:

Empezaste a leerlo:

Empezaste a ser fluido
leyéndolo:

(2) Por favor, lista el número de años y meses que pasaste…:
Años

Meses

En un país extranjero donde se habla el idioma
Una familia extranjera que habla el idioma
Una Universidad o trabajo donde se habla el idioma

(3) En una escala de 0 a 10, por favor, selecciona el nivel de competencia oral, escuchar y lectura
en el idioma. Selecciona con los menús desplegables:
hablar

(select)

entender

(select)

leer

(select)

(4) En una escala de 0 a 10, selecciona cuales de los siguientes factores contribuyeron en tu
aprendizaje:
Estar con amigos
Estar con la familia
Leer

(select)
(select)
(select)

Autoaprendizaje
Ver la televisión
Escuchar la radio

(select)
(select)
(select)

(5) Por favor, valora hasta qué punto estás actualmente expuesto al idioma en los siguientes
contextos:
Estar con amigos
Estar con la familia
Leer

(select)
(select)
(select)

Autoaprendizaje
Ver la televisión
Escuchar la radio

(select)
(select)
(select)

(6) En tu opinión, ¿cuánto acento extranjero tienes en este idioma?
(select)
(7)
Por favor, evalúa con cuanta frecuencia otros te identifican como hablante no nativo
basándose en tu acento en este idioma:
(select)
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Appendix E
Test of Diploma del Español como Lengua Extranjera
Participante:

SECCION 1: Texto Incompleto

INSTRUCCIONES:
Complete el siguiente texto eligiendo para cada uno de los huecos una de las tres opciones que se
le ofrecen.
NIÑOS SALUDABLES
Los padres siempre se están preguntando cómo conseguir que sus hijos sean unos niños talentosos
y sanos y las soluciones pueden estar más cerca de lo que creemos. Ni tónicos, ni vitaminas, ni
cursos de lectura veloz pueden conseguir tantos resultados en los niños
1
la práctica
constante de hábitos saludables, Un sueño reparador, una alimentación sabia,
2
a una
actividad física constante y el control del estrés son claves a la hora de potenciar habilidades
naturales de los más pequeños.
3 contrario de los que se creía, el sueño está lejos de ser una fase de hibernación mental.
4 que se descansa es la musculatura, pero en el cerebro se inician procesos fisiológicos
fundamentales 5 el adecuado funcionamiento del niño, indispensables en la prevención de
6 enfermedad. El sueño es como el supermercado de noche, al momento del 7 no se
apagan las luces, 8 que se encienden muchas más para limpiar las instalaciones y reponer los
productos.
No solo 9 vital para el niño dormir las horas recomendadas, también que lo 10 a la hora
del crepúsculo, pues en ese momento se 11 la disminución gradual de su actividad y la
cantidad de estímulos que acuden a su cerebro desciende.
En la comida están los nutrientes básicos, 12 cumplen importantes funciones estructurales.
13 nacimiento en adelante, el niño obtendrá de ahí la materia prima para formar su cerebro y
organismo. Si se 14 un niño talentoso, lo primeo es aplicar en 15 mismo las normas de
alimentación saludable.
Las frutas, por ejemplo, deben consumirse más 16 tres veces al día, no hay que permitir que
el yogur, otro gran alimento, les 17 protagonismo en la dieta de los chicos.
A pesar de los conocimientos, padres con las mejores intenciones se han topado con la barreara
del gusto. Pero la preferencia por la comida sana también se puede educar, acostumbrándolos
desde pequeños y explicando el 18 siempre.
El cuerpo humano está diseñado para moverse. Pero, en la actualidad, el sedentarismo ha limitado
el crecimiento intelectual y emocional. Para evitarlo es crucial que los niños
19
una
actividad física constante, en forma sistemática. Lo preferible es la práctica de un deporte, por
ejemplo, el tenis de mesa, que le 20 mucho al niño en términos de coordinación y estrategia.
[Adaptado de El Mercurio, Chile]
[Adapted from DELE test]
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SECCION 2: Vocabulario
INSTRUCCIONES: elige el significado de la palabra en negrita.
21. Tengo la impresión de que los libros que yo tenía de pequeña están dispersos por la casa de
mis padres.
elige uno
22. Estábamos en plena reunión y, de buenas a primeras, la directora empezó con el tema de la
subida de impuestos.
elige uno
23. Es un club muy exclusivo. Tiene una contraseña para poder entrar en determinados días.
elige uno
24. Esa decisión es inapelable; ahora que, si tú quieres, puedes hablar con Juan a ver qué te dice.
elige uno
25. Es necesario restituir el honor de esa persona porque, si no, no querrá asistir a una reunión
con todos los demás representantes.
elige uno
26. Llegamos al aeropuerto a las tres y a duras penas cogimos el avión, no sin antes hablar por
teléfono con una de nuestras familias.
elige uno
27. Decidieron tener una conversación previa a la firma del tratado para limar asperezas.
elige uno
28. En medio de los exámenes el hijo de Marta tuvo un bajonazo: por eso sigue preparándose
para ellos.
elige uno
29. La situación familiar hizo que mi abuelo tomara cartas en el asunto en aquella época.
elige uno
30. Con ese aspecto de pasmado, es el mejor escritor de su generación.
elige uno
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SECCION 3: Gramática
INSTRUCCIONES: Elige la opción correcta para cada una de las siguientes oraciones.
31. En la compañía se está decidiendo estos días si __________ nuevos horarios para los
trabajadores.
elige uno
32. María no era de la opinión de que __________ todos a casa de Juan, pero al final fuimos.
elige uno
33. En las vacaciones en Brasil gasté mucho dinero, más __________ pensaba: es que era todo
tan bonito...
elige uno
34. A Luisa le dio __________ decir que tenía sueño y se fue a casa.
elige uno
35. No tenemos __________ idea de qué habrá podido pasar en la última jornada de Bolsa porque
hemos estado de vacaciones.
elige uno
36. Yo creo que a Carlos no le gustó nada que __________ en su casa sin avisar.
elige uno
37. No estoy dispuesta a irme sin que __________ la verdad.
elige uno
38. No sé si a Clara __________ han devuelto ya las maletas que perdió en el aeropuerto.
elige uno
39. ¿Dónde han estado los chicos toda la tarde, que no los he visto?
- No sé, __________ porque mañana tienen un examen importante.
elige uno
40. ¿Vas a asistir a la inauguración de la nueva sede?
- Si tengo tiempo, __________ hoy.
elige uno
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41. Yo __________ tú, hablaría con ella, es lo mejor para aclarar la situación.
elige uno
42. Ella le dijo que, si de verdad la __________, se lo demostrara.
elige uno
43. El hecho __________ lo eliminaron de la lista de candidatos todavía no está claro.
elige uno
44. __________ que se traslade a vivir a esta casa estará encantado con el paisaje alrededor.
elige uno
45. Nadie conseguirá aprobar ese examen __________ se prepare a conciencia: es muy duro.
elige uno
46. __________ salir de casa, se dio cuenta de que había dejado las llaves dentro.
elige uno
47. __________ haber sabido que ibais a venir, habríamos preparado más comida.
elige uno
48. Había mucha gente que quería acudir al estreno de la película, __________ decidiéramos ir
otro día a verla.
elige uno
49. Cuando llegamos a la oficina __________ 15 personas esperando para hablar con nosotros.
elige uno
50. Nuestros hijos ya son mayores. __________ arreglan muy bien en casa solos.
elige uno
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Appendix F
Lexical Decision Task: List of Trials and expected responses

1. soncha

nonword

21. gatita

word

2. bendecido

word

22. empuje

word

3. hellisle

nonword

23. grabada

word

4. placho

nonword

24. sátaro

nonword

5. canción

word

25. guante

word

6. sed

word

26. semanal

word

7. cateja

nonword

27. cinturón

word

8. frío

word

28. hoblor

nonword

9. teslago

nonword

29. desafío

word

10. bollaza

nonword

30. estetso

nonword

11. apertura

word

31. verlecta

nonword

12. salta

word

32. canta

word

13. palomas

word

33. trun

nonword

14. pava

word

34. sintraro

nonword

15. tasno

nonword

35. esle

nonword

16. torpe

word

36. puente

word

17. rameja

nonword

37. pogas

nonword

18. sordo

word

38. actón

nonword

19. besba

nonword

39. jierno

nonword

20. dardo

word

40. chistes

word
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41. conocida

word

62. helado

word

42. bernaza

nonword

63. talón

word

43. selopio

nonword

64. conde

word

44. fumador

word

65. tentella

nonword

45. codo

word

66. senio

nonword

46. besos

word

67. panselo

nonword

47. ermullo

nonword

68. hidalgo

word

48. namero

nonword

69. hincro

nonword

49. pravasor

nonword

70. ciego

word

50. eno

nonword

71. cojo

word

51. buez

nonword

72. caballero

word

52. árbol

word

73. heról

nonword

53. pata

word

74. olvido

word

54. pez

word

75. orgullo

word

55. dapirte

nonword

76. ánsor

nonword

56. pieto

nonword

77. renzana

nonword

57. aipe

nonword

78. edificio

word

58. mosón

nonword

79. sudartior

nonword

59. dódar

nonword

80. midro

nonword

60. gemelo

word

81. enfadar

word

61. viajero

word

82. sarabra

nonword
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Appendix G
Boston Naming Task: List of Trials

cama

tijeras

helicóptero

silla de ruedas

árbol

peine

escoba

camello

lápiz

flor

pulpo

máscara

casa

sierra

zanahoria

magdalena

silbato

cepillo de dientes

percha

banco
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racqueta

canoa

rinoceronte

cacto

caracol

globo

bellota

escalera mecánica

volcán

corona

iglú

arpa

caballito de mar

castor

zanco

hamaca

dardo

armónica

dominó

chupete
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pelícano

embudo

cerradura

yugo

estetoscopio

acordeón

trípode

regadera

pirámide

aguja

pergamino

paleta

bozal

espárrago

pinzas

transportador

unicornio

compás

esfinge

ábaco
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Appendix H
Operational Span Task: List of trials
Set 1

Set 5

(18 / 3) - 4 = 2

yes

hotel

(14 / 7) + 2 = 4

yes

reloj

(4 * 1) + 2 = 2

no

autor

(6 * 1) + 2 = 3

no

polvo

(2 * 2) + 5 = 9

yes

isla

Set 2
(16 * 1) - 9 = 7

yes

poema

Set 6

(10 / 1) - 2 = 3

no

boca

(10 / 5) + 1 = 3

yes

cena

(5 * 2) - 5 = 9

no

botella

(10 / 5) + 3 = 9

no

colina

(12 / 2) - 4 = 2

yes

lago

(12 / 2) - 5 = 6

no

rey

Set 3
(7 * 2) - 6 = 8

yes

piano

(9 / 3) - 1 = 6

no

árbol

Set 4

Set 7

(20 / 2) - 9 = 1

yes

pie

(6 * 2) - 8 = 9

no

niña

(8 / 8) + 6 = 3

no

lluvia

(5 * 2) - 7 = 3

yes

banco

(14 * 1) - 8 = 6

yes

grupo
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Set 8

Set 11

(10 / 1) - 1 = 9

yes

luna

(15 / 3) - 1 = 9

no

rifle

(20 / 5) + 5 = 5

no

señal

(7 / 7) + 1 = 2

yes

uña

(6 * 1) + 1 = 7

yes

guía

(8 * 2) - 9 = 3

no

negro

(18 * 1) - 9 = 4

no

puente

(18 / 9) + 5 = 3

no

papel

(4 * 1) + 3 = 7

yes

león

Set 9
(12 / 6) + 3 = 1

no

cadena

Set 12

(15 * 1) - 7 = 2

no

cuchillo

(18 / 2) - 6 = 8

no

radio

(20 / 4) - 3 = 2

yes

mundo

(5 * 1) + 3 = 8

yes

dedo

(3 * 1) + 1 = 4

yes

pipa

(16 / 2) - 5 = 3

yes

calle

(2 * 4) + 1 = 9

yes

equipo

(2 * 4) - 2 = 2

no

mano

Set 10
(14 / 2) - 1 = 6

yes

hoja

(5 * 3) - 9 = 2

no

sitio

Set 13

(14 / 7) + 1 = 9

no

tren

(4 * 2) - 2 = 2

no

barco

(3 * 3) - 6 = 8

no

banda

(4 * 1) + 1 = 5

yes

cara

(3 * 2) + 3 = 9

yes

plano

(9 / 3) + 2 = 5

yes

valle

(3 * 2) + 1 = 3

no

vino

(7 / 7) + 5 = 2

no

pera

(8 / 2) - 2 = 2

yes

línea
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Set 14

Set 15

(16 * 1) - 8 = 8

yes

pared

(12 / 4) + 4 = 7

yes

playa

(7 * 2) - 9 = 9

no

suelo

(16 / 8) + 4 = 1

no

horno

(9 / 3) - 2 = 1

yes

diente

(9 * 2) - 9 = 5

no

regla

(6 * 2) - 3 = 9

yes

roca

(2 * 3) + 2 = 4

no

flor

(15 / 3) - 4 = 1

yes

nube

(15 / 5) + 2 = 9

no

falda

(20 / 4) + 3 = 3

no

mes

(8 * 1) + 1 = 9

yes

costa
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Appendix I
Experiment 1: Experimental Materials

1. La maestra les aconsejó a los alumnos que leyeron/leyeran el magnífico poema del autor que
analizaran las primeras líneas con atención.
Question: ¿El poema era magnífico?
Answer: yes
2. La mujer les deseó a los espectadores que gozaron/gozaran de la obra de teatro que
disfrutaran las otras actividades del festival.
Question: ¿La obra era de teatro?
Answer: yes
3. La jefa les encargó a los vendedores que prepararon/prepararan los pedidos firmados del
almacén que anunciaran los últimos beneficios del trimestre.
Question: ¿Los pedidos estaban firmados?
Answer: yes
4. La entrenadora les impidió a las jugadoras que bebieron/bebieran la misma noche del partido
que prepararan una pizza grasienta para cenar.
Question: ¿La pizza era grasienta?
Answer: yes
5. El director les ordenó a los actores que prepararon/prepararan las escenas peligrosas más
fuertes que avisaran a los profesionales de explosivos.
Question: ¿Las escenas eran peligrosas?
Answer: yes
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6. La coordinadora les permitió a los instructores que invitaron/invitaran a los alumnos a
desayunar que disfrutaran un día libre de clases.
Question: ¿Los alumnos iban a tener el día libre de clases?
Answer: yes
7. La portera les pidió a los hombres que tiraron/tiraran las bolsas transparentes al camión que
recogieran las botellas rotas de vidrio.
Question: ¿Las bolsas eran transparentes?
Answer: yes
8. La cantante les prohibió a los músicos que invitaron/invitaran a los periodistas de Italia que
asistieran a la rueda de prensa.
Question: ¿La cantante prohibió a los músicos asistir a la rueda de prensa?
Answer: yes
9. La propietaria les propuso a los campesinos que promovieron/promovieran un cultivo
biológico más eficaz que crearan una nueva cooperativa de trabajadores.
Question: ¿El cultivo era biológico?
Answer: yes
10. El alcalde les rogó a los banqueros que colaboraron/colaboraran en el puerto del pueblo que
apoyaran los lentos proyectos de construcción.
Question: ¿La construcción del puerto era lenta?
Answer: yes
11. La organizadora les sugirió a los cantantes que colaboraron/colaboraran en la campaña de
publicidad que descansaran en sus habitaciones de hotel.
Question: ¿Las habitaciones estaban en un hotel?
Answer: yes
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12. El profesor les aconsejó a los estudiantes que invitaron/invitaran al famoso investigador al
campus que miraran sus viejos artículos de investigación.
Question: ¿Los artículos eran nuevos?
Answer: no
13. El abuelo les deseó a los familiares que disfrutaron/disfrutaran de la cena de aniversario que
aprovecharan los días festivos de vacaciones.
Question: ¿La sobrina les deseó algo a los familiares?
Answer: no
14. El arquitecto les encargó a los profesionales que mejoraron/mejoraran los grandes planos del
edificio que miraran los archivos bibliográficos del taller.
Question: ¿Los planos del edificio eran pequeños?
Answer: no
15. El investigador les impidió a los ayudantes que analizaron/analizaran el curioso contenido
del paquete que expusieran los resultados secretos del trabajo.
Question: ¿Los ayudantes analizaron el contenido de una carta?
Answer: no
16. El capitán les ordenó a los soldados que lucharon/lucharan en las batallas más duras que
asistieran a los heridos de guerra.
Question: ¿El capitán les ordenó algo a los médicos?
Answer: no
17. La madre les permitió a los adolescentes que bailaron/bailaran en las fiestas del pueblo que
prepararan una gran barbacoa con carne.
Question: ¿Las fiestas eran en la ciudad?
Answer: no
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18. El entrenador les pidió a los tenistas que jugaron/jugaran con el grupo de niños que
enseñaran la nueva copa del campeonato.
Question: ¿El entrenador pidió algo a los corredores?
Answer: no
19. El jefe les prohibió a los trabajadores que protestaron/protestaran por el viaje en autobús que
gritaran en la sala de reuniones.
Question: ¿El viaje era en avión?
Answer: no
20. El gobierno les propuso a los técnicos que mejoraron/mejoraran la vieja compañía de
teléfonos que explicaran su innovadora tecnología de comunicaciones.
Question: ¿El ejecutivo les propuso algo a los técnicos?
Answer: no
21. El anfitrión les rogó a los amigos que cantaron/cantaran en su fiesta de cumpleaños que
bebieran toda la cerveza de importación.
Question: ¿Los invitados estaban en una boda?
Answer: no
22. La escritora les sugirió a los jóvenes que analizaron/analizaran su última novela de suspense
que leyeran los grandes clásicos de terror.
Question: ¿La escritora sugirió la lectura de clásicos de amor?
Answer: no
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