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Abstract 

The primary goal of this dissertation is to contribute to a predictive model of Spanish 

heritage grammars by applying recent advancements in machine learning to ferret out factors and 

covariates that give rise to the Spanish subjunctive. Given that “[p]redictive models would entail 

that we have a far better understanding of the various factors that shape heritage grammars” 

(Lohndal, 2020, p. 31), this dissertation examines how Spanish heritage speakers’ bilingual 

biographies affect the expression of subjunctive mood morphology in “obligatory,” or 

lexicosemantically “triggered” volitional, dubative, and comment clause contexts. 

Using inferential lasso, a series of analyses are performed on data from 95 Central to 

Southern Californian Spanish heritage speakers (HSs) who took lexicality, grammaticality, and 

mood production tests. These HSs recognize subjunctive mood morphology, understand 

grammatical uses of verb mood, and produce the subjunctive 63% of the time on average, yet 

differences between heritage speakers with respect to proficiency levels are attested. These data 

demonstrate that felicitous production of the subjunctive is inferentially linked to age and order 

of acquisition, the Spanish of abuelas (grandmothers), a sense of authenticity when speaking 

Spanish, cultural affiliations, language use by friends, for religious purposes, in social media, and 

in self-talk and dreaming.  

Multilevel modeling and a Twitter corpus are used the explore how Spanish HSs differ 

from Spanish native speakers (NSs), and how Spanish NS populations differ from each other for 

the tested constructions. This modeling demonstrates that NSs deliberately make non-normative 

mood choices, and that HSs and NSs are similarly sensitive to the tested predicate types and to 

the effects of lexical frequency.  
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This dissertation contributes to the field of HS grammatical research and the model of 

bilingualism it seeks to achieve by productively using machine learning to identify and detail the 

effects of bilingual background factors on the production of the subjunctive. It also provides new 

insights into Spanish native speakers’ non-normative verb mood choices, exactly how and where 

they differ from HSs, and how and where NS populations differ with respect to the use of the 

subjunctive for the contexts tested in this study. Finally, this dissertation provides evidence that 

bilingualism itself and the use of English among HSs can dramatically change grammatical 

outcomes.  
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Chapter 1: Introduction 

1.1 Introductory remarks 

The primary goal of this dissertation is to model bilingual production of the subjunctive. 

On the path to that goal three objectives are defined: (1) to examine heritage speakers’ 

knowledge of subjunctive mood morphology in a finite set of normatively obligatory contexts in 

Spanish to minimize the effects of combining morphosyntactic interface vulnerability with 

unknown speaker intent, (2) to reveal how bilingual background factors are associated with verb 

mood outcomes among heritage speakers, and (3) to determine if, how, where, and why native- 

or monolingual Spanish speakers use the subjunctive more frequently than Spanish. 

The bilingual population under study are Spanish heritage speakers. Heritage speakers 

can be viewed from very different angles. They can be viewed through the lens of competence 

and testing as solitary individuals, or as members of one or more groups who leverage certain 

linguistic resources, or as bearers or performers of multiple identities that are constantly 

changing. They can be viewed as speakers who are the inheritors of a minority language and 

culture that is subject to ideological currents that take shape around them. These speaker-

centered approaches focus on heritage speakers and their developing bilingual biographies, 

taking the subject of study, their identity, and language learning as central concerns to highlight 

their diversity in terms of linguistic resources, creativity, and individuality. This approach 

transcends binary categories like minority and majority language. It takes account of linguistic 

repertoires that emerge from highly individual bilingual biographies marked by age-related 

changes, family transmission of language and culture, exposure to formal education, 

development of friendships, community and religious involvement, language and semiotic 

blending in social media, a sense of linguistic authenticity, place, and performance. Heritage 
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speaker’s biographies include ongoing stories of language learning and contexts of use, 

metalinguistic knowledge, registers, interpretations of social meaning, language attitudes, and 

aspirations. In this emerging history, heritage speakers form ideas about their own competency in 

the languages they speak and what that means to their heritage identity. To the greatest extent 

possible, this study attempts to take exactly this kind of speaker-centered approach to 

understanding and interpreting the circumstances under which the heritage speakers understand 

and use the Spanish subjunctive. Although not the primary population under study in this project, 

native speakers also feature prominently. Compared to research on heritage speakers, including 

detailed, statistically-driven empirical studies (Birnbaum, 2019; Giancaspro, 2017; Perez-Cortes, 

2016), there is relatively less quantitative research on verb mood production comparing heritage 

speakers to native speakers, and comparing native speaking populations against each other on the 

same matrix predicates. This study intends to fill that gap in Spanish native speaker research by 

exploring how they use verb mood in embedded clauses following the same matrix predicates 

tested with heritage speakers. 

The object of study in this dissertation is the Spanish subjunctive. Although this study is 

inescapably about verb mood more broadly, the focus is on subjunctive mood morphology and 

the conditions that give rise to it among Spanish heritage speakers, but comparisons with native 

speaking populations bring these populations into focus as well. In studying the conditions that 

give rise to expression of verb mood by heritage speakers and native speakers, this study intends 

to bring greater clarity to well attested mood variability among heritage speakers, and reveal how 

current-day native speakers of Spanish often thoughtfully and intentionally use the indicative and 

subjunctive against the mood expectations set down by traditional grammars. 
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1.2 The research problem 

The object of study, the subjunctive mood, refers to a broad class of morphological 

inflections used to mark modality (Bosque, 2012). What all subjunctive mood inflections have in 

common is their formation, yet identifying a unified set of morphological inflections that can be 

classified as “subjunctive” or “indicative” has been shown to obscure the multilayered syntactic 

and semantic contexts that give rise to this morphology. As Quer (2001) states in his review of 

subjunctive syntax, the “subjunctive does not constitute a syntactically uniform object, either 

crosslinguistically or even within the same language” (p. 661). And as Bolinger (1974) attests, 

“traditional rules of thumb – willing, emotion, indefinite antecedents, unreality, unrealized 

future, etc. – are hints at the underlying semantic tendencies, …but neither they nor any 

refinement of them will serve as rules in the formal sense” (p. 466). This dissertation is intended 

to help bring greater understanding to the full complexity of the Spanish subjunctive in both 

Spanish heritage speaker contexts and Spanish native speaker contexts. 

Many studies have documented Spanish heritage speakers’ knowledge of verbal mood 

and modality (Birnbaum, 2019; Giancaspro, 2017, 2019a, 2019b; Lynch, 1999; Montrul, 2007; 

Perez-Cortes, 2016, 2020; Pérez-Leroux, 1998, 2005; Van Osch et al., 2018; van Osch & 

Sleeman, 2018; Waltermire, 2017), yet many opportunities still exist to explore the Spanish 

subjunctive among both bilinguals and monolinguals under fluctuating input conditions. When 

fluctuating input conditions are combined with the subjunctive as an interface problem that 

straddles morphology, syntax, semantics, pragmatics, discourse, and identity, great variability 

emerges among Spanish heritage speakers, variability that is typically associated to oft radically 

individual biographies in which language dominance, language proficiency, and language 

preferences change over the lifespan  (De Houwer, 1990; Polinsky, 2018). For the bilingual 
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speaker, all of these pressures are blended together in a single mind which does not separate two 

culturally-bound languages into different hard drives where one activates while the other turns 

off. Rather, they operate simultaneously and influence each other in ways that remain to be 

known. Given the enormous complexity of studying verbal mood among bilinguals, the best 

approach may be one in which grammatical outcomes are not (or are minimally) dependent on 

bilingual interpretation of meaning, as is the case with the obligatory, that is, “strongly 

intensional” or “lexically selected” uses of the subjunctive. 

With these complexities in mind, the immediate purpose of this research is to explore HS 

recognition, comprehension, and production of the obligatory subjunctive in noun clause 

complements preceded by verbal and adjectival predicates of volition, doubt, and comment. To 

better “predict a particular outcome for a given phenomenon or context” (Polinsky, 2018), 

optional contexts are excluded from this study, and all experimental items are in the present 

tense. Further, all verbal predicates and semantically-related adjectival predicates have been 

chosen because (1) they display consistency and are typically understood to function 

categorically as semantic predictors among native speakers of Spanish, (2) they occur with 

varying frequencies allowing for meaningful frequency analysis, and (3) the choice of the 

subjunctive is typically not optional in prescriptive grammars or in Spanish L2 language learning 

textbooks.  

Table 1.1 below displays the noun-clause cases that were selected for this study. There 

are two volitional cases, one dubative case, and four emotive comment cases. Verbal predicates 

are aligned with semantically-similar adjectival predicates, although meaning is never exactly the 

same between the verbal predicate and its adjectival counterpart. For both HSs and NSs, this 

study sets out to systematically compare predicate types, as well as compare each verbal 
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predicate (e.g., necesito que) with its semantically-similar adjectival predicate, or impersonal 

expression (e.g., es necesario que).  

Table 1.1  

Selection of matrix predicates 

Predicate Type Verbal Predicate Adjectival Predicate 

Volition Necesitar que Es necesario que 

Volition Preferir que Es preferible que 

Dubative Dudar que Es *dudable que  

Emotive Comment Sorprender que Es sorprendente que 

Emotive Comment Lamentar que Es lamentable que 

Emotive Comment Fascinar que Es fascinante que 

Emotive Comment Emocionar que Es emocionante que 
*Es dudable que is added for the sake of semantic parity with dudar que, although it is exceedingly rare in Spanish 

 

The predicate types chosen for this study are generally considered to be “lexically-

selected,” or “obligatory” in the terminology of this study, and the wrong mood choice leads to 

ungrammaticality as illustrated in Examples 1 – 3 below. For the volitional predicate type as seen 

in Example 1, the use of ayudas [IND.2SG] is considered ungrammatical, and the use of ayudes 

[SUBJ.2SG] is considered grammatical. For the dubative predicate type in Example 2, the choice 

of vas [IND.2SG] is ungrammatical and vayas [SUBJ.2SG] is grammatical. For the emotive 

comment predicate type in Example 3, the choice of canta [IND.3SG] is considered 

ungrammatical and cante [SUBJ.3SG] is considered grammatical. 

Volition 

(1) Prefiero que me *ayudas/ayudes 
 Prefer-1SG that me help-IND.2SG/help-SUBJ.2SG 
 I prefer that you help me.  
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Dubative 

(2) Dudo que *vas/vayas 
 Doubt-1SG that go-IND.2SG/go-SUBJ.2SG 
 I doubt that you go.  

Emotive Comment 

(3) Lamento que Ana Torroja 
ya no 

*canta/cante 

 Regret-1SG that Ana Torroja 
no longer sing-IND.3SG/ 

sing-SUBJ.3SG 
 I regret that Ana Torroja no longer sings. 

 

1.3 Research questions 

This study explores (1) how Spanish heritage speakers’ bilingual biographies – including 

age of acquisition, family languages, sense of linguistic and cultural authenticity, community, 

social media use, self-talk and dreaming, and related factors – affect the expression of 

subjunctive mood morphology in obligatory volitional, dubative, and comment clause contexts; 

and (2) how Spanish heritage speakers differ from Spanish native speakers in these contexts. 

Thus, three research questions were formulated to guide discovery of (1) the forces that act on 

HSs’ recognition, comprehension, and production of the subjunctive, and (2) the degree to which 

U.S. Spanish HSs’ production of the subjunctive differ quantitatively and qualitative from that of 

native Spanish speakers outside of the United States. 

The first research question asks whether HSs use the subjunctive mood, and if they do, 

how does their production of the subjunctive vary across matrix predicates and task types. The 

first research question is: 

1. If Spanish HSs use the subjunctive mood in Spanish, how does their recognition, 

comprehension, and production of verb mood differ across verbal and adjectival 

predicates that normatively trigger the subjunctive? 
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Previous studies on HSs’ recognition, comprehension, and production of subjunctive 

mood morphology in Spanish demonstrate that HSs indeed use the subjunctive, but they diverge 

from Spanish-dominant controls in all three of these areas (Bookhamer, 2013; Elholm, 2016; 

Giancaspro, 2017; Martillo Viner, 2016; Montrul, 2007, 2009; Pascual y Cabo et al., 2012; 

Perez-Cortes, 2016; Van Osch et al., 2018; van Osch & Sleeman, 2018). Based on previous 

research I hypothesize that there will be clear evidence that participants are sensitive to Spanish 

subjunctive and indicative mood morphology and produce the subjunctive, but their production 

of verb mood will vary in response to task type, the lexical frequencies of predicates, and how 

frequencies interact with verbal and adjectival predicate types. Specifically, I predict that HSs 

will recognize high frequency matrix predicates more often than they will recognize lower 

frequency predicates, and they will produce the subjunctive less frequently than they recognized 

its form and grammatical usage. I also predict that crosslinguistic transfer will likely occur and 

manifest itself through subtle encroachment among participants who show a greater degree of 

English dominance and a lesser degree of Spanish dominance (Marian & Kaushanskaya, 2007). 

Finally, I predict significant variability between HSs in the expression of the subjunctive because 

their individual bilingual biographies will be richly different.  

Previous research has demonstrated that biographical data cannot be disassociated from 

language dominance and language proficiency when the goal is to predict grammatical outcomes 

among bilinguals (Polinsky, 2018). HS biographical factors include the age of acquisition of 

Spanish vis-à-vis English, the productive and receptive use of both languages with family and 

friends, at school, in the community, on social media, as well as the mutually reinforcing effects 

of language and identity (Barrot, 2021; Bayley & Schecter, 2003; Birnbaum, 2019; Bylund et al., 
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2021; Giancaspro, 2019a; Giguere & Hoff, 2020; Ruhl et al., 2020; Schecter & Bayley, 2002; 

Tseng, 2020). With these factors in mind, the second research question is: 

2. In what ways are the biographies and language preferences of Spanish HSs related to their 

recognition, comprehension, and production of verb mood in Spanish? 

 

This opened-ended question allows for an exploratory analysis of all the biographical 

factors affecting the morphological instantiations of subjunctive in the tested obligatory contexts. 

Follow-on questions include: 

a. How do individual factors directly affect the recognition, comprehension, and 

production of the subjunctive controlling for all other factors?  

b. How do factors and covariates related to bilingual history, family, identity and 

sense of authenticity, self-directed speech, dreaming, community, and social 

media alter mood choice outcomes?  

c. Which strongly predictive factors related to mood variability should be added to 

the HS research canon?  

Many of the bilingual biographical factors such as Age of Acquisition (AoA), Age of 

Onset of Bilingualism (AoB), Bilingualism Onset Sequence (BoS), and dominance are predicted 

to have some impact on verb mood, while some are exploratory with no preconceived idea of the 

direction nor the degree of their influence, if any. For example, questions on language use with 

grandparents, for religious purposes, and during dreaming and self-talk are explored without 

making specific claims with respect to the relative effects of each on the instantiation of the 

subjunctive. 

The first factor explored is the AoA of Spanish and English. I predict that subjunctive 

morphology will arise as a function of AoA: The younger the AoA of Spanish and the older the 
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AoA of English (that is, later onset of bilingualism), the more participants can be expected to 

identify and produce the subjunctive in obligatory contexts. I do not make specific predictions 

with respect to Age of Onset of Bilingualism (AoB) and Bilingualism Onset Sequence (BoS), but 

I do expect an earlier AoB and Spanish to English BoS to trend in favor of the felicitous use of 

the subjunctive. 

The second set of factors are the languages used at home and in contact situations outside 

of home in social and professional networks, whether these engagements are in person or 

computer mediated such as occurs on social media. I predict that more frequent and longer 

duration use of Spanish at home, at school, in the community, and in online/offline social 

networks will positively affect the felicitous selection of the subjunctive in obligatory contexts. 

The low productivity of the subjunctive and the lack of morphological instantiation of modal 

contrasts in English is also expected to hinder HSs’ remapping of new morphological items 

(Iverson et al., 2008; Pascual y Cabo et al., 2012; Perez-Cortes et al., 2019), and thus greater use 

of English is expected to negatively affect the appearance of the subjunctive. 

Two important descriptive parameters that are closely related and depend largely on the 

frequency of language use are language proficiency and language dominance (Köpke & 

Genevska-Hanke, 2018; Montrul, 2016; Treffers-Daller & Silva-Corvalán, 2016). Although it is 

entirely possible for bilinguals to develop high levels of proficiency in two languages, most 

bilingualism is found to be unbalanced (Polinsky & Scontras, 2020). Given previous research, I 

expect to find that participants who are less dominant in Spanish will comprehend the 

grammatical role of the subjunctive in obligatory contexts during metalinguistic tasks, but they 

will produce the subjunctive less frequently in similar predicate-triggering contexts (Gudmestad, 

2006; Iverson et al., 2008; Montrul, 2007, 2009). I also expect to find that participants who are 
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more dominant in Spanish will recognize, comprehend, and produce subjunctive mood 

morphology more often those who are less dominant. 

While many HSs are creative agents performing and shaping their identities in bilingual, 

polycultural lifeworlds that can vastly differ from those of NSs, HS grammars are typically 

compared against (idealized) native speaker grammars (Blake et al., 2019). With respect to mood 

variation, HSs have exhibited difficulties in recognizing subtle semantic differences in mood 

distinctions (Mikulski, 2010b; Montrul & Perpiñán, 2011; Potowski et al., 2009; Silva-Corvalán, 

1994a, 1994b), while still demonstrating native-like command of the subjunctive in volitional 

contexts (Giancaspro, 2017; Perez-Cortes, 2016; Van Osch et al., 2018). Given that the only 

matrix predicates used in this study lexicosemantically trigger the subjunctive in complement 

clauses, semantic differences in mood distinctions are expected to be less subtle, and, therefore, 

the production of the subjunctive is expected to be less dependent on the vexing problem of 

unknown intended meaning. When matrix predicates trigger the subjunctive, it is expected that 

HSs’ recognition, comprehension, and production of subjunctive mood morphology will be more 

native-speaker, or monolingual target-like, especially for lexically frequent triggers. This leads to 

the third research question: 

 

3. How do Spanish HS differ from Spanish NS with respect to the production of the 

subjunctive in obligatory verbal and adjectival contexts? In what ways do mood choice 

patterns that emerge among U.S. HSs relate to patterns found abroad in NS, or Spanish 

dominant non-U.S., contexts? 

 

Given that this study examines mood choice in contexts that lexically select for the 

subjunctive, I predict that NSs will use the subjunctive more often and more accurately than HSs 
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on average, yet the volitional, dubative, and emotive comment predicate types used in this study 

will not categorically predict the appearance of the subjunctive among NSs. This prediction is 

based on the fact that the subjunctive has been identified as a vulnerable area not only in heritage 

speaker varieties of Spanish, but also in monolingual varieties, and historically NSs have not 

used the subjunctive in a categorical manner. For example, most of the matrix predicates used in 

this study are present indicative emotive comment, a predicate type and tense which Blake et al. 

(2019) cover in their historical tour of lástima que (it’s a shame that). Using passages from 

native Spanish speakers across three centuries, they demonstrate that historically, verb mood 

choices in embedded clauses following the matrix trigger lástima que have never perfectly 

followed the dictums of prescriptive Spanish grammars: 

1732, Spain 

(4) es lástima que se *mantienen mozos… 
 is a shame that maintain-IND.3PL youthful… 

 (It) is a shame that they keep youthful… 

 - Diego de Torres Villarroel, Visiones y visitas con Don Francisco de Quevedo. 

 

1965, Mexico 

(5) Lástima que no *sabes manejar 
 Shame that not know-IND.2SG drive 

 (It is a) shame the you do not know how to drive. 

 - Gustavo Sainz, Gazapo. MEXICO 

 

1990, Argentina 

(6) Lástima que *hay epidemia 
 Shame that there is-IND.3SG epidemic 

 (It is a) shame that there is an epidemic... 

 - María Elena Walsh, Novios de antaño. 

 As seen in Examples 4 – 6, covering 18th century Spain through recent decades, the 

indicative has been used non-normatively in embedded clauses following emotive comment 
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lástima que, and expressed in the present tense, without resorting to a future, indicative, or 

conditional tense that is likely to change meaning, even if only slightly. Additional studies attest 

to the freedom of mood choice exercised by Spanish native speakers in Argentina and Spain 

(Gallego & Alonso-Marks, 2014), the Canary Islands (Serrano Montesinos, 1992), and Costa 

Rica (Kowal, 2007). For example, studying central Argentinian Spanish, Gallego (2016) 

observed signs of debilitation in the use of the subjunctive in dubative constructions that 

typically require it, a construction used in this study. The following grammatical acceptability 

test item was deemed as acceptable by participants in Gallego’s study: 

2016, Argentina  

(7) Duda que estos políticos corruptos *encuentran una solución 
 Doubt-IND.3SG that these corrupt politicians find-SUBJ.3SG a solution 

 He/she doubts that these corrupt politicians (will) find a solution. 

 

 In Example 7, the indicative appears in the embedded clause following dubative 

construction duda que where normatively the subjunctive is required in “educated speech”. It is 

clear from previous research that what native speakers – including educated native speakers – 

believe is acceptable departs from grammar book norms.  

1.4 Dissertation path 

 The following chapters are organized to introduce key concepts and related past research, 

explain methods, and reveal findings and contextual them, and highlight contributions. In 

Chapter 2, I will present the Spanish subjunctive focusing on syntax and semantic meanings. In 

Chapter 3, I will introduce definitions that are key to understanding heritage speakers as 

bilinguals, and define variables that are often found to be important in research attempting to 

uncover why Spanish heritage speakers show highly variable grammars. In Chapter 4, I present 

the previous research on Spanish heritage speakers in the context of the United States that are 
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most relevant to the present study. I will then provide a detailed introduction to the methodology 

used in this study and justify its use in Chapter 5. In Chapter 6, I will provide statistical analyses, 

make predictions, and summarize findings for each set of predictors. Chapter 6 ends with a 

summary of findings as they relate to each research question. In Chapter 7, I will discuss the 

results and how they relate to heritage speaker identity and variability in mood outcomes while 

highlighting issues that arise when interpreting what variables like AoA mean, and when using 

native speakers as the standard against which to compare heritage speakers. In Chapter 8, I will 

summarize the main findings, highlight contributions, present limitations, and suggest future 

directions. 
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Chapter 2: The Spanish Subjunctive 

2.1 Inflection and mood alternation 

The subjunctive is morphologically like other verbal forms in Spanish, containing a stem, 

a theme vowel, a suffix that combines tense, mood, and aspect, and another suffix to satisfy 

person and number agreement. Most often, indicative/subjunctive contrasts in the present tense 

are morphologically marked by a shift in the thematic vowel where –ar verbs inflect with /e/, and 

–er and –ir verbs inflect with /a/. As illustrated in Table 2, the indicative mood forms of the 

verbs hablar (‘speak’), comer (‘eat’), and escribir (‘write’) appear as habl-a, com-e, and escrib-

e, with thematic vowels -a, and -e marking the verb class. The subjunctive mood complements, 

com-a, habl-e, and escrib-e share the same verb roots, habl- (‘speak’), com- (‘eat’), and escrib- 

(‘write’) but they contrast morphologically in their vocalic endings, which change from -a to -e 

with “-ar verbs", and from -e to -a “-er/ir verbs". 

The other form of the subjunctive is the (past) imperfect, which consists of a regular 

affix –ra- as in hablara/hablaramos. In both mood paradigms the third person singular appears 

unmarked. Less often, the subjunctive mood is morphologically marked by a shift in thematic 

vowel with a simultaneous transformation of the verbal root, as also illustrated in Table 2.1. The 

indicative forms of the verbs tener (‘have’) and decir (‘say’) result in tien-e and dic-e, both 

ending with the thematic vowel -e that marks the “er/ir verbs.” Their subjunctive mood 

counterparts, however, differ in their (1) vocalic endings, shifting from -e to -a, and in their (2) 

verbal roots, shifting from tien- to teng- for tener, and dic- to dig- for decir. These subjunctive 

verbal transformations appear to mark them for the subjunctive two times. As for the case of -ar 

verbs like encontrar, the thematic and root changes – o to ue for the root, and -a to -e for the 
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thematic vowel – appear in the 3rd person singular in the subjunctive form; but there is only a 

thematic vowel shift in the 1st person plural.  

Table 2.1   

The Spanish subjunctive, thematic vowel and root changes 

Shifts Group 3Sg/1Pl Indicative 3Sg/1Pl Subjunctive 

Thematic Vowel -ar habl-a/habl-amos habl-e/habl-emos 

 -er com-e/com-emos com-a/com-amos 

 -ir escrib-e/escrib-imos escribe-a, escrib-amos 

Thematic Vowel  

+/- Root Change 

   

 -ar encuentr-a/encontr-amos encuentr-e/encontr-emos 

 -er tien-e/ten-emos teng-a/teng-amos 

 -ir dic-e/dec-imos dig-a/dig-amos 

 

2.2 Subjunctive architecture  

While subjunctive morphology surfaces in a number of sentential structures, this study 

focuses specifically on verbal and adjectival predicates in matrix clauses that trigger the 

subjunctive in locally sequential complements.  

2.2.1 Complementation 

Following current generativist analyses, sentential structure comprises lexical and 

functional categories. The specifications of the lexical and grammatical features that head them 

are assumed to be key to understanding the processes that lead to final sentence form and 

interpretation. Complementation occurs in complex sentences where a subordinate clause with a 

complement-taking verb constitutes an argument of another clause, the matrix clause. 

Complement clauses function as a required argument of a verb, as in Robert knew [that the cat 

ate the bird]. The clause ‘[that the cat ate the bird]’ is required by the verb ‘know’, which is used 

as a transitive verb. In Spanish, the verb of complement clauses is morphologically marked as 

indicative (IND) or subjunctive (SUBJ), Roberto sabía [que el gató comió el pájaro] or Robert 
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knew [that the cat ate.IND the bird] where the dependent complement’s verb ‘eat’ is in the 

indicative. 

2.2.2 Locating mood 

Following standard assumptions in syntactic theory (Bianchi, 2001), clauses are 

organized in three broadly-defined layers. The lowest layer contains the V-Projection (VP), that 

is, the lexical projection normally headed by a verb and its arguments. This lexical layer is 

headed by the main verb and it is where semantic roles and some grammatical roles are assigned.  

Next, the inflectional layer contains the T-Projection (TP), headed by tense. The inflectional 

layer is headed by functional heads that license case, agreement, and also mark mood, tense, and 

aspect. The top layer is headed by the C-Projection, that is, headed by the complementizer que, 

which links the clause to the immediately subjunctive-powering clause or to the discourse. This 

can be considered the discourse layer because it looks both toward the inside of the clause (TP 

and VP), as well as outside of the clause to determine illocutionary force, and to handle 

discourse-related issues like topicalized and focused elements. Mood and modality can expressed 

through the complementizer, Wh-elements, finiteness features, verbal morphology. They can 

also be communicated through the use of adverbs like CP layer adverbs (e.g., fracamente, 

afortunadamente), and TP layer adverbs (probablemente, posiblemente). The basic clausal 

architecture is given in Table 2.2. 

Table 2.2   

Basic Clausal Architecture (Bianchi, 2001). 

V-Projection Verb plus its arguments  

T-Projection Tense, number, person, 

structural case 

“Inwards oriented” 

C-Projection Link to a matrix sentence 

or to discourse 

“Outwards oriented” 
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2.2.3 Noun clauses 

The study focuses on noun clauses that contain verbal predicates and their semantically-

related adjectival predicates. Noun clauses serve the function of direct objects, prepositional 

objects, or subjects of verbs, and they are embedded in matrix clauses, forming complex 

sentences. 

Since the complementizer que signals that the clause has the same function as a noun, it 

can often be replaced by a noun. Compare Examples 1a and 1b, 2a and 2b, and 3a and 3b. 

 

(1a) Lamento que el gato haya desaparecido. 

I am sorry that the cat has.SUBJ disappeared.  

(1b) Lamento su desaparición.  

I am sorry about its disappearance. 

 

(2a)  No se sorprende que resista la tentación.   

She is not surprised that he resists.SUBJ the temptation.  

(2b) No se sorprende de su resistencia. 

She is not surprised by his resistance. 

 

(3a) Le fastidia que hablemos así. 

It bothers him that we talk.SUBJ this way. 

(3b) Le fastidia nuestra habla.  

He is bothered by our talk. 
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Syntactically, semantically, and pragmatically, the noun clause is attached to the main 

predicate. Without the noun clause, the sentence appears incomplete as seen in Examples 4 - 6: 

(4) *Lamento. (Lament what?) 

(5) *No se satisface. (By what?) 

(6) Le fastidia. (What?) 

This interdependence is the reason why the noun clause is influenced by the main clause, 

as seen in Example 7: 

(7) Es indudable que Marta está enfermo. 

It is undoubtable that Marta is.IND sick. 

In 7, Marta está enfermo is an object of ser indudable, and it is presented as a fact, unlike 

in 8 where Marta esté enfermo is an object of ser posible, and it is presented as a possibility, but 

not as a fact. 

(8) Es posible que Marta esté enfermo.  

It is possible that Juan is.SUBJ sick.  

Noun clauses are distinguishable from adverbial clauses where the dependent clause is 

optional and only adds information, as seen in 9: 

(9) Me alegro de que hayas venido. 

I am glad that you have.SUBJ come. 
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In 9, me alegro by itself is missing necessary information. What is the speaker happy 

about? This is unlike Example 10 where me alegro can function as an independent sentence, full 

stop, and the additional, optional information answers why? 

(10) Me alegro porque has venido.  

I am glad because you have.IND come. 

The contextual meaning of alegrarse in 9 is ‘Your coming makes me happy’ and in 10 it 

is ‘I am happy because you came.’ In 10, a fact is presented as the reason for the state of mind, 

and in 9, the coming is the subject, or the object, of the state of mind. That happy state of mind is 

linked to it.  

Similarly, the noun clause in Example 11 is the object of quiero and it is needed to 

complete the action of the verb. At the same time, quiero can be understood to characterize the 

dependent clause as a wish and not as a fact. In 11, que vengas a verme exists as the object of 

quiero. 

(11) Quiero que vengas a verme. 

I want you to come.SUBJ see me. 

In Example 11, quiero is not independent because it is missing necessary information, 

that is, it is missing what is wanted. In 12 below, te quiero can stand on its own and what comes 

after is additional, optional information that answers why. 

(12) Te quiero porque vienes a verme. 

I like/love you because you come.SUBJ see me. 
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2.3 Theoretical approaches 

Some of the first attempts at understanding the Spanish subjunctive involved the creation 

of semantic categories, which were applied to help L2 learners of Spanish. 

2.3.1 Semantic categories 

Focusing on predicates which select a que-clause as their sentential complement, 

grammars aimed at L2 learners of Spanish usually classify verbs into semantic categories to help 

foreign language learners detect the conditions that give rise to the subjunctive.  Many of these 

grammars agree that the following verb classes trigger the subjunctive: 

a. Verbs of volition: querer (‘to want’), esperar (‘to hope’), preferir (‘to prefer’) 

b. Verbs of request: rogar (‘to beg’), pedir (‘to ask’), suplicar (‘to plead’), sugerir (‘to 

suggest’) 

c. Verbs of command: ordenar (‘to order’), pedir (‘to demand), querer (‘to want’), 

mandar (‘to order’) 

d. Verbs of permission: permitir (‘to allow’), dejar (‘to let’) 

e. Verbs of prohibition: prohibir ‘to forbid’ 

f. Verbs of experience: molestar (‘to upset’), desagradar (‘to upset’), gustar (‘to like’) 

Regardless of its usefulness in teaching Spanish, Kiparsky and Kiparsky (1971) 

recognized that dividing verbs into semantic classes according to the meaning conveyed by the 

predicate is insufficient to explain mood. Semantic and syntactic phenomena are intertwined, and 

both must be considered in the study of modality. To these ends, Kiparsky and Kiparsky (1971) 

classified predicates taking que-clauses as sentential complements according to factivity or 

presupposition. Factivity remains influential in subjunctive research. Factive verbs presuppose 
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the truth-value of the embedded clause and introduce the speaker’s comments on the proposition 

without bringing the proposition’s veracity into question. This suggests that when a factive 

predicate is negated, the negation’s scope does not affect the subordinate clause and no 

ambiguity results. For example, in Example 13 below, the negation only affects the factive verb 

ver, and both the listener and speaker assume that the proposition that he ate the cake is true. In 

(14), however, the negation of the non-factive verb, decir leads to ambiguity when interpreting 

which clause is negated. There are two possible interpretations, she did not say that or he did not 

want a piece of cake. 

(13) She didn’t see that he ate the piece of cake. 

He ate a piece of cake. 

(14) She didn’t say that he wanted a piece of cake. 

She didn’t say X. 

He didn’t want a piece of cake. 

This classification was later expanded with the concept of assertion, which refers to the 

speaker’s commitment toward the truth-value of the proposition (Terrel & Hooper, 1974). 

Assertive predicates have certain syntactic features that help identify them. Sentences containing 

an assertive predicate, as in (15), contain two assertions: the first one expressed in the main 

clause, and the second one, considered more meaningful, expressed in the complement. Assertive 

predicates are called such because their complements are assertions. 

(15) She said that he wanted a piece of cake. 

a. She said X. 

b. He wanted a piece of cake. 
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Taken together, there are two semantic (factive/non-factive) and two syntactic 

distinctions (assertive/non-assertive), resulting in a 2X2 classification of predicates that locally 

(and sequentially) link to que-clause complements: To simplify, these features can be labeled as 

[±assertive] and [±factive] with four possibilities: [+assertive, +factive], [+assertive, -factive], [-

assertive, +factive], and [-assertive, -factive]. 

In this project all verbal predicates are [-assertive, -factive], and all emotive predicates 

are [-assertive, +factive]. Although this notation is useful for understanding the nature of the 

predicates being used in this study, this notation will not be used as part of the explanatory detail 

found in Chapters 6 and 7. 

2.3.2 Semantic-pragmatic classes 

The semantic approach attempts to unify as much as possible all the different uses of the 

subjunctive mood in Spanish. Despite the fact that these studies take into account the interaction 

between syntactic and semantic features, they claim that semantic considerations such as 

presupposition, assertion and specificity, among others, play the most important role in the 

distribution of the Spanish subjunctive (Bolinger, 1974; Farkas, 1992, 2002; Rivero, 1971, 1977; 

Terrell & Hooper, 1974). Differing from the syntactic approaches, these accounts aim to explain 

not only complement clauses but also contexts such as relative and adverbial clauses. 

Researchers have continued to account for mood selection in Spanish based on semantic 

and pragmatic classes by identifying frequent uses of the subjunctive in contexts where a 

subordinate clause depends on a matrix predicate in a sententially local environment. Honing in 

on the predicate verb, they report that subjunctive mood appears in following complements when 

it is selected by volitional verbs (e.g., querer ‘to want’, desear ‘to desire’) (1a), directive verbs 
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(e.g., pedir ‘to request’, ordenar ‘to order’) (1b), causative verbs (e.g., forzar ‘to force’, hacer ‘to 

make’) (1c), and emotive verbs (e.g., lamentar ‘to regret’, gustar ‘to like’) (1d) as follows: 

1. Common Subjunctive Contexts 

a) Volitional verb 

Marta quiere que sus estudiantes lleguen temprano.  

‘Martha wants that her students arrive.SUBJ early.’ 

b) Directive verb 

Marta pide que sus estudiantes lleguen temprano.  

‘Martha asks that her students arrive.SUBJ early.’ 

c) Causative verb 

Marta hace que sus estudiantes lleguen temprano.  

‘Martha makes that her students arrive.SUBJ early.’ 

d) Emotive verb 

Marta lamenta que sus estudiantes siempre lleguen tarde.  

‘Martha regrets that her students always arrive.SUBJ late.’ 

Negation is important in the discussion of mood selection and understanding mood 

choices more broadly. Although negation is not specifically experimentally targeted production 

task of this study, it is tested in the grammaticality task. Negation has been shown to trigger the 

presence of the subjunctive mood in the complement clauses which usually exhibit the indicative 

mood in non-negated contexts. This is illustrated below with a negated epistemic (2a), perception 

verb (2b), cognitive-factive (2c) and verb of reported speech (2d). 
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2. Negation-triggered Subjunctive Contexts 

a) Negated Epistemic 

Marta no cree que su profesor esté enfermo. 

‘Martha doesn’t believe that her professor is.SUBJ sick.’ 

b) Negated Perception Verb 

Marta no ve que su profesor esté enfermo. 

‘Martha doesn’t see that her professor is.SUBJ sick. 

c) Negated Cognitive-factive 

Marta no supo que su profesor esté enfermo. 

‘Martha didn’t know/find out that her professor is.SUBJ sick.’ 

d) Negated Verb of Reported Speech 

Marta no dijo que su profesor esté enfermo.  

‘Martha didn’t say that her professor is.SUBJ sick.’ 

Finally, the subjunctive mood also appears in purpose clauses (3a) introduced by para 

que ‘in order that’, complements to modal expressions (e.g., es posible ‘it is possible’) (3b), and 

non-specific relative clauses (3c): 

3. Other Subjunctive Contexts 

a) Purpose Clause 

Marta se queda en su cuarto para que su hijo no se despierte. 

‘Martha is staying in her room in order that her son not wake up.SUBJ.’ 

b) Modal Context 

Es posible que llueva por la tarde. 

‘It is possible that it will rain.SUBJ through the afternoon.’ 
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c) Relative Clause 

Busco una mujer que hable español. 

‘I am looking for a woman who speaks.SUBJ Spanish.’ 

But far from a direct one-to-one correspondence between mood and semantic class 

(Terrell & Hooper, 1974), mood selection varies depending on lexical, semantic, and pragmatic 

factors even within a specific class, as well as across individual speakers (Blake, 1983; Blake, 

1987; Hoff, 2019), and, importantly, it is always an interface phenomenon.  

2.4 The subjunctive as an interface problem 

Interface phenomena have been found to be especially vulnerable in heritage speakers 

and L2 learners (Iverson et al., 2008; Van Osch et al., 2018). Spanish heritage speakers have 

been found to be more similar to monolinguals than L2 speakers with some interface phenomena 

(Montrul, 2009; Montrul & Perpiñán, 2011), such as more felicitous use of overt subjects syntax-

discourse interface and unaccusativity at the syntax-semantics interface. With anaphoric 

resolution at the syntax-discourse interface, heritage speakers were less target-like with overt 

pronouns than L2 learners (Keating et al., 2011). For morphosyntax, there is evidence of 

differential task effects between the two groups, but phenomena at the interface between syntax 

and other domains continue to appear vulnerable in both bilingual populations. It follows that HS 

researchers would be best served by (1) rejecting single-account approaches, and (2) finding the 

best (and most relevant) from syntactic, semantic, and pragmatic approaches. 

2.4.1 Morphology and syntax 

This study includes contexts in which subjunctive is required because it appears to be 

syntactically selected by the verb. Verbs that are volitional in nature, like querer (‘to want’) 

or esperar (‘to hope’) obligatorily select subjunctive, as illustrated in in example (16). 
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(16) Quiero que Me *ayudas/ayudes 

 Want-1SG that Me help-IND.2SG/help-SUBJ.2SG 

 I want you to help me. 

This context is generally considered to be morphosyntactic in nature, and the wrong 

mood choice leads to ungrammaticality.  

2.4.2 Syntax and semantics 

There are other contexts in which mood alternation occurs and the choice of mood depends on 

the interaction of semantic and pragmatics factors. Sentences containing relative clauses, such as 

(17), reside at this interface: 

17. Busco una blusa que tiene/tenga mangas largas 

 look-1SG a blouse that have-IND.3SG/have-SUB.3SG long sleeves 

 I’m looking for a shirt that has big buttons.  

Predicates like buscar are not experimentally targeted in this study; however, they remain 

important in the discussion of syntax and pragmatics, they underscore the complexity that 

speaker face when it comes to verb mood, and they behave similarly to experimentally targeted 

predicates used in this study. When sentences start with a verb like buscar (‘to look for’), a 

volitional construction such as querer comprar (‘to want to buy’), or a future reference 

like compraré (‘I will buy’), the choice of mood is understood to depend on the specificity of the 

antecedent. In example (17), if the speaker refers to a specific blouse, the indicative is felicitous, 

but if the speaker is looking for any blouse with big buttons, subjunctive is more felicitous. 

Given that specificity is a semantic feature of the antecedent, this use of the subjunctive resides 

at the interface of syntax and semantics. 
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2.4.3 Syntax and pragmatics 

At the interface of syntax and pragmatics resides the Worlds Approach, which is relevant 

to the present study insomuch as it underscores the interface phenomena and another level of 

verb mood complexity that speakers face. The Worlds Approach has theoretically attacked the 

role of negation in epistemic, communication, and perception verbs, which produce another 

sentence type in which the choice of mood depends on the context, but this time at the interface 

of syntax and pragmatics, such as: 

18. Su novio no cree que María está/esté embarazada 

 Her boyfriend NEG believe-3SG that Mary is-IND/is.SUB pregnant 

 Her boyfriend does not believe that Mary is pregnant. 

In (18), the subordinate verb can be indicative or the subjunctive depending on whether 

the speaker wishes to approach the event expressed in the embedded clause from their own 

perspective or from the perspective of the matrix subject (Quer, 2001). If the speaker disagrees 

with the statement in the embedded clause (that is, if the speaker thinks that Mary is in fact 

pregnant), they can use the indicative to emphasize that they view the event from his own 

epistemic model. If the subjunctive is used, it will indicate a shift from the epistemic model of 

the speaker to that of the matrix subject. Thus, in the case that the speaker believes the 

proposition in the embedded clause to be true, both moods are possible, depending on the model 

of evaluation. However, Van Osch et al. (2018) demonstrated that in this situation the specific 

matrix verb plays a role as well: with perception and communication verbs monolingual speakers 

of Spanish prefer indicative, whereas with epistemic verbs the subjunctive is the preferred 

option. If, on the other hand, the speaker agrees with the matrix subject (i.e., neither speaker nor 
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matrix subject believe that Mary is pregnant), the subjunctive is unambiguously the most 

felicitous option. This use of the subjunctive is generally considered to pertain to the interface 

between syntax and pragmatics. 

2.5 Core semantic meaning at the interface 

Early semantic analyses of the subjunctive attempted to categorize mood by context, as 

(Gili y Gaya, 1970) did with his dubitative (personal, impersonal) versus optative (imperative, 

emotional) events. The problem with these kinds of taxonomies was that they assumed that the 

subjunctive had several meanings instead of one. The result was a fragmented representation of 

the underlying semantics that give rise to the subjunctive (Bolinger, 1974; Lipski, 1978). Under 

these conditions several researchers set out to identify the subjunctive’s core semantic meaning. 

In their foundational study, Terrell and Hooper (1974) explained mood selection in terms of a 

combination of factivity, assertion, and presupposition. According to Terrell and Hooper, the 

subjunctive mood is linked to non-assertion and presupposition while the indicative is linked to 

assertion. Pragmatic notions were thereafter attached. Mejías-Bikandi (1998) associated the 

subjunctive mood to pragmatic ideas of new and old information, and Guitart (1991) extended 

Terrel and Hooper’s (1974) ideas to pragmatic assertion and presupposition. Yet in some 

presupposed contexts, the indicative remained hard to explain without splitting presupposition 

into strong and weak versions, where the weak version (addressing verbs like “to notice”) was 

considered to be compatible with assertion (Terrell, 1995). This clarification was problematic 

from a pragmatic perspective because it was an entirely semantic, besides contradicting the 

original idea to discriminate between verbal moods by using asserted for the indicative and 

presupposed for the subjunctive. Yet even the pragmatic assertion and presupposition approach 

cannot explain all cases of mood alternation. For example, Guitart (1982) reported examples like 
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noté que estaba cansada, ‘I noticed that she was [IND] tired’ (p. 182), but the author did not 

explain why the indicative mood surfaces in this context. For a more recent example, compare no 

nota in the matrix clause in Examples 19a and 19b and the mood form that appears in the linked 

complements: 

(19) a. …la compañía no nota que tiene delante un grupo de minusválidos (El País, 

1996)1 

 b. …después de la operación ella no nota que se fatigue mucho… (Asociación 

Española Contra el Cáncer, 2018)2 

In 19a, the matrix verb notar (‘to notice’) implies that the speaker, the individual 

providing the sentence, does not comment on the event found in the complement, meaning that 

from a pragmatic position the indicative mood is not triggered by assertion nor is it triggered by 

presupposition. Mood variation between 19a and 19b therefore cannot be explained by applying 

notions of assertion and presupposition. A different approach is warranted. In negated cases 

where the event corresponds to the present, the indicative mood tends to surface if the subject of 

the main clause is a participant other than the speaker, whereas the subjunctive mood appears 

when the speaker is equated with the subject in the main clause (Elholm, 2016). Applying this 

approach to the examples given above in 1a, the indicative mood seen in the complement is 

linked to the selection of the speaker as the conceptualizer of the event. This approach belongs to 

a larger analytical tradition in which subjunctive mood is generally explained in terms of 

“worlds” and “models shifts” (Farkas, 1992; Quer, 1997, 2001; Quer et al., 2010), which are 

described next. 

 
1 From https://elpais.com/diario/1996/04/20/madrid/829999477_850215.html 
2 From https://www.aecc.es/es/red-social/testimonios/cancer-pulmon-con-metastadis 
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2.6 Recent integrative models 

Notions of “worlds” and “models shifts” recognize that the subjunctive is an interface 

problem. In his work on mood at the interface, Quer (1997) conceptualizes mood morphology as 

a grammatical way to manipulate world models. The primary focus of his study is the function of 

the subjunctive in Catalan and Spanish, but Quer’s goal is to find core semantic meaning for 

Romance in general. Recognizing some intralinguistic variation, Quer believes that the selection 

of subjunctive forms can be lexically conditioned (e.g., within complements of some intensional 

verbs – defined shortly), semantically conditioned (leading to two different possible 

interpretations), or conditioned by operator scope (as happens with negation or with 

interrogatives). 

Unlike many before him, Quer (1997) avoids assigning specific meanings to the 

subjunctive. Instead, he turns his attention to factors that contribute to the selection of the 

Spanish subjunctive, taking into account the interaction of syntactic, semantic, and pragmatic 

features as well as speaker evaluations in selecting mood. Also, unlike previous studies, Quer 

explicitly provides a role for the subjunctive mood in discourse and suggests that mood has no 

inherent semantic content itself, but rather it functions as a mark of speaker distancing. He 

believes this reflects a change in the model of interpretation through which the proposition is 

being evaluated. From this perspective, different levels of the language system (morphosyntactic, 

semantic, and pragmatic) interact among themselves to determine mood. As this interaction takes 

places, different priority levels can be observed among the linguistic components because one 

component may come before another, or before all others. Utterances are then interpreted by 

considering specific contextual aspects along with the individual anchors that represent 

evaluation models. 
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The following sections trace the path to Quer’s (1997) approach to the subjunctive mood. 

This conceptualization is important because (1) it shapes many current debates on the Spanish 

subjunctive (Perez-Cortes, 2016; Giancaspro, 2017), and (2) it lends itself to explaining a 

predicted shift in mood optionality among participants in this study. 

2.7 Intensionality and “worlds” 

Two recent dissertations that are important contributions to HSs and verb mood use an 

intensionality approach to verb mood, thus it is important to cover it. The two terms intensional 

and extensional recur in the literature. An intensional condition is one which a set of possible 

worlds is introduced, following von Fintel and Heim (2011). In an extensional condition, on the 

other hand, there is reference to a set of things that a word denotes in the actual world. Thus, a 

simple declarative like “it is snowing” is a denotation of the real world and, for this reason, 

simple declaratives like this represent extensional situations that encode extensional semantics. 

On the other hand, a sentence like “I want it to snow” encodes intensional semantics in that the 

snow event exists only in a set of possible desire worlds. This idea was originally outlined by 

Farkas (1992), who elaborated the idea that the subjunctive is the mood of irrealis (intensional 

environments) and the indicative is the mood of realis assertions (extensional environments). As 

such, in intensional environments, a proposition is considered intensionally anchored if the 

modal anchor constitutes a set of worlds, whereas in extensional environments, a proposition is 

considered extensionally anchored if the modal anchor is a single world, that is, the proposition 

is interpreted with respect to a particular world which is the world introduced by the extensional 

predicate.  

The appearance of the subjunctive mood, if taken as the “subjective” mood, is commonly 

attributed to intensional environments, or alternate sets of worlds, introduced by a matrix 
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predicate. This results from the fact that in all languages exhibiting subjunctive-indicative mood 

alternation (Perez-Cortes, 2016), the subjunctive mood invariably surfaces in complement 

clauses linked to volitional and directive predicates, leading many to propose that these are the 

core subjunctive contexts. 

The indicative mood, for its part, appears in complements to epistemic (belief) verbs in 

Spanish, which Farkas Farkas (2002) calls weakly intensional, in that the set of worlds 

introduced by the predicate may or may not include the actual world. Heim’s (1992) notion of 

weak intensional semantics introduces a set of possible worlds which includes the set of beliefs, 

or doxastic alternatives, of the believer. Consider the following sentence in Example 20: 

(20) Marta piensa que está nevando. 

A sentence like the one in Example 20 is true in a world w if it is snowing in every world 

w' that is accessible for person x in (the real) world w if w' comports with the beliefs that x holds 

in w, that is, for the example, it is doxastically accessible to Marta in Marta’s w. 

According to Quer (2001), predicates which introduce a set of doxastic alternatives are weakly 

intensional predicates that include the verbs creer (‘to believe’) and pensar (‘to think’), as well 

as verbs of reported speech like decir (not investigated herein). These verbs indicate that the 

speaker is asserting that the truth of a propositional complement is in fact anchored to the 

epistemic (belief) model of the matrix subject, not the speaker. On the other hand, strongly 

intensional predicates do not entail nor do they refer to the truth of the propositional complement 

from within any epistemic model, whether it be that of the speaker, the listener, or another 

source. Strongly intensional predicates include the verbs querer (‘to want’) and desear (‘to 

desire’). These types of predicates open a set of alternatives based on wishes, that is, buletic 

alternatives, which differ from what is being perceived as existing in the real world.  
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2.7.1 Patterns of mood alternation 

Many researchers have documented Spanish mood patterns (Blake, 1987; Blake et al., 

2019; Gallego, 2016; Gallego & Alonso-Marks, 2014; Kowal, 2007; Serrano Montesinos, 1992). 

These researchers report heterogeneous results regarding subjunctive frequency, alternative 

constructions, and degrees of adherence to normative expectations. They report varying degrees 

of subjunctive maintenance or “vitality”, debilitation, reduction, and loss among both 

monolingual and bilingual speakers in the Americas and Spain. 

The first striking observation when researchers attempt to characterize mood distribution 

in Spanish is that the subjunctive mood appears to be licensed in two ways, with dual licensing 

conditions often taken as granted in the literature. The first licensing condition refers to 

subjunctive mood triggered by a matrix predicate, which, as mentioned previously, Quer (1998) 

labels as strongly intensional because the propositional content of the complement is thought to 

be interpreted within a set of desire worlds. This class includes volitional (e.g., querer) and 

directive (e.g., pedir) predicates. The second licensing condition results in the polarity 

subjunctive (Stowell, 1993) in which the subjunctive mood is triggered by some other element. 

To the above, Giannakidou (2009) adds notions of veridicality, or semantic assertions of truth, 

suggesting that the subjunctive is selected by predicates that are nonveridical. That is, 

veridicality establishes the dichotomy: nonveridical predicates like volitional, negative, 

directional, and permissive are taken as strong intensional predicates that license subjunctive use. 

Quer (2009) points out how the selection of the subjunctive could also be governed by the 

existence of volitional and directive predicates, or by epistemic predicates that are negated as 

shown earlier. Fábregas (2014) suggests that subjunctive selection could also be determined by 

the presence of markers like adverbs, and by conjunctions that license the use of the subjunctive. 
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If mood alternation is determined by the attitude of the speaker more than the speaker’s 

commitment to the truth or lack of truth conveyed in the complement (Giannakidou, 2009), then 

it follows that the indicative would be triggered when predicates express doxastic (of belief) or 

epistemic (of knowledge) attitudes binding the subject and the statement found in the 

complement. This being the case, a verifiable proposition in an epistemic model would lead to 

the indicative while deontic, buletic, and epistemic modalities, for example, would lead to the 

subjunctive. For instance, the subjunctive could be licensed depending on the degree of belief 

expressed in the predicate using the epistemic verb creer. 

Especially when factive and emotive predicates exercise an influence, complement 

clauses generally take the classification of intensional subjunctive, while contexts for most 

relative or adverbial clauses lead to classification of a polarity subjunctive. For the intensional 

subjunctive, the predicate in the matrix selects the mood; for the polarity subjunctive, the 

presence of an operator, such as negation (e.g., creer -> IND, no creer -> SUBJ), selects the 

mood (Quer, 1997, 2009). Note that when selecting subjunctive complements, negated epistemic 

predicates like no creer are generally thought to belong to polarity conditions due to the 

dependence between negation operator no and the appearance of the subjunctive mood (Stowell, 

1993). The focus in this interpretation is the presence of a triggering operator in the matrix 

clause, which is considered to be different from the presence of triggering lexical items. 

Triggering operators are tested in this project.  

This study will focus entirely on the intensional condition. In this condition, the operator 

no in negation should not evoke the indicative, with the single exception of no dudar que. If 

participants select the indicative in any of the other cases, the theoretical discussion can leverage 
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the currently-used cognitive framework to conclude that participants changed intensional 

conditions to polarity conditions. 

2.7.2 The intensional subjunctive and “triggering” 

Subjunctive mood morphology in intensional conditions is “triggered” by a preceding 

lexical item, usually a strong intensional predicate (Quer, 2001). All verb predicates tested in this 

study are strongly intensional. Consider Examples 23 and 24: 

(23) Strongly intensional predicate (24) Weakly intensional predicate 

 

María quiere que Felipe compre/*compra 

un ramo de flores. 

 

Mary wants [3psg] that Felipe buy [3psg-

SUBJ/*IND] a bouquet of flowers.  

“Mary wants Phillip to buy a bouquet of 

flowers.” 

 

María cree que Felipe *compre/compra a un 

ramo de flores. 

 

María believes[3psg] that Felipe buy [3psg-

*SUBJ/IND] a bouquet of flowers. 

 

“Mary believes Phillip is buying a bouquet of 

flowers.” 

 

In example 23, the strongly intensional predicate quiere (‘want’) triggers the subjunctive 

mood in the embedded clause. In example 24, the weak intensional predicate creer (‘believe’) in 

the main clause fails to trigger subjunctive mood in the embedded clause. 

Comparing the strongly (23) and weakly (24) intensional predicates, we observe in the 

strong predicate that the subjunctive morphology on the verb compre in example (24) adds no 

meaning to the sentence because if a speaker were to use compra (IND) instead of compre 

(SUBJ), the sentence that results would be ungrammatical, and the meaning would not vary from 

the grammatical version of sentence. Yet in the weak example the subjunctive mood morphology 

in (24) does add meaning because it marks a shift in the speaker's perspective, or “worldview”. 

Recall that according to Quer (2001), subjunctive mood morphology activated by strong 
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intensional predicates like quiere signals a shift from the epistemic model of speaker x to an 

alternative buletic model for the speaker: (ME(x))  (MBUL(x)). Here again the epistemic model 

“stands for the speaker's worldview” and “represents...what s/he knows and believes” while the 

buletic model introduces “a set of worlds that model alternative realizations of the actual world 

according to preferences of the matrix anchor” (p. 85). From this perspective, for the strongly 

intensional condition in Example 23, the subjunctive mood in the embedded clause can be 

considered a signal that points to a shift from the epistemic perspective (e.g., a case where Mary 

sees Phillip actually buying the flowers) to a buletic perspective (e.g., where Mary imagines a 

world in which Phillip is buying flowers). 

As seen with strong intensional predicates such as those in the querer class, other types of 

lexical items like prepositions, nouns, and adjectives can also trigger the intensional subjunctive 

(Bosque, 2012). For example, the preposition para (‘for’) with the complementizer que (‘that’), 

that is, para que, obligatorily triggers subjunctive mood morphology in purpose clauses, as 

attested in example (25) below. Here para que is considered a lexical item that triggers the 

subjunctive mood in the embedded clause, and therefore the epistemic model shifts to a buletic 

alternatives model. 

(25) Sofia cocina para que Miguel coma/*come bien. 

Sofia cook [3psg] for that Miguel eat-3psg-SUBJ/*IND well.  

“Sofia cooks so that Miguel eats well.” 

In short, there exists a class of intensional predicates the trigger the subjunctive, and there 

exists a class of intensional predicates that trigger the indicative. Similarly, some 

complementizers trigger the subjunctive, like para que (‘so that’), and other complementizers, 

like porque (‘because’), take the indicative, as illustrated in 26. 
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26. Sofia cocina porque Miguel come bien. 

Sofia cook [3psg] because Miguel eat-3psg-*SUBJ/IND well. 

“Sofia cooks because Miguel eats well.” 

Generally, intensional subjunctive morphology can be considered a reflection of the 

semantic content of the lexical items that trigger it, rather than being thought of as a primary 

semantic contributor, per se. In (25), therefore, it is not the subjunctive morphology that signals a 

shift in model base from epistemic to buletic as much as it is the trigger verb quiere, whose 

lexical semantics require, and are reflected in, the mood morphology of the embedded verb 

coma. 

This chapter covered the theoretical foundations of the Spanish subjunctive that are most 

important to this study. The discussion of intensionality and worlds adds detail to the notion of 

“triggering” and how it relates to normative expectations. While the concepts of intensionality 

and worlds are useful, this study relies more heavily on simple semantic explanations, and uses 

the term “obligatory” to simplify analyses, although this term is recognized as being to some 

degree a grammaticality straw man given that readers more experienced with the Spanish 

subjunctive will not consider all contexts, like es sorprendente que, as being strictly obligatory.  

The next chapter covers definitions that are key to understanding heritage speakers as 

bilinguals, and defines variables that are often found to be important in research attempting to 

uncover why Spanish heritage speakers show highly variable grammars. 
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Chapter 3: Mood Variability Among Heritage Speakers 

3.1 Introduction 

The population studied in this project are bilinguals who, by definition, speak two 

languages. For the bilinguals in this study, one language, Spanish, is used more frequently at 

home and with family, and the other language, English, is used more often in other contexts 

including school, work, and in social networks. The Spanish spoken by these bilinguals has 

characteristics that reflect (1) their homeland Spanish, (2) the Spanish that emerges from 

varieties of Spanish in contact, and (3) varieties of Spanish that emerge from direct contact with 

English. Internal innovations that results from these factors can reflect heritage continuity, 

blended varieties of Spanish, and English influence. Further, given that one’s life course is itself 

transitional, bilinguals and their bilingualism is also transitional (Roca & Lipski, 2011; Solé, 

1990). 

In this chapter I introduce definitions important to this study and to HS research more 

broadly, as well as factors commonly associated to variable grammatical outcomes among HSs.  

3.2 Definitions 

 In this section, I define the terms used in this study and describe their relationships in the 

following order: 

1. Bilingual/bilingualism and heritage speaker 

2. Language balance, dominance, and domains 

3. Age of acquisition and dominance, language loss, and age of onset of bilingualism 

4. Language contact, transfer, and interference 

5. Language attitude, identity, and hybridity 
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6. Home language and the family 

7. Digital language preferences 

3.2.1 Bilingual and bilingualism 

Once defined as the “native-like control of two languages” (Bloomfield, 1935/1970), 

bilingualism is now viewed as the ability to communicate in two languages as needed in 

everyday life without assuming high degrees of ability in both languages. Empirical observation 

of linguistic skills and practices has further defined bilingualism as (1) the ability to produce 

meaningful utterances in two languages (2) having at least one linguistic subskill (reading, 

writing, speaking, listening) in another language, and (3) the alternating use of two languages. To 

define bilingual, therefore, the focus has changed from language competence – and age and order 

of acquisition – to functional-communicative aspects. Bilinguals are now defined as individuals 

who use two or more languages (or dialects) in everyday life. Included are, for example, those 

who have oral competence in one language and written competence in another, those who use 

several languages but at different levels of competence (perhaps not being able to read or write 

one of the languages), and, of course, those who have a very good command of two languages.  

3.2.2 Heritage speaker 

A heritage speaker is understood to be a kind of bilingual, that is, heritage speaker is 

classified under bilingual. One of the most widely cited definitions of heritage speaker comes 

from (Valdés, 2000). Speaking of a Spanish bilingual student in the U.S. context, Valdés defines 

a heritage speaker as an individual who “...is raised in a home where a non-English language is 

spoken, who speaks or merely understands the heritage language, and who is to some degree 

bilingual in English and the heritage language” (Valdés, 2000, p. 1). For the purposes of this 

study, heritage language will refer to the home language, heritage speaker will refer to the 
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speaker of the heritage language. Heritage speakers will be treated as individuals who were 

exposed to a heritage language in a naturalistic way from birth, who were simultaneously or 

sequentially exposed to another language in childhood, and who will display imperfect balance 

between their two languages, and will therefore comprehend and produce each language with 

varying degrees proficiency. Thus, HSs are expected to be unbalanced bilinguals with varying 

degrees of language dominance.  

3.2.3 Typologies of bilingualism 

The diverse starting conditions for heritage speakers as bilinguals appear to lead to 

linguistic differences between children with a migration background from children without a 

migration background. These observations suggest that bilingualism is a complex, adaptive, and 

nonlinear system, as proposed by earlier researchers who took more holistic views of 

bilingualism  (Grosjean, 1989; Soltero-González et al., 2012). In holistic approaches, individual 

language systems are not considered autonomous, but rather they influence each other, change, 

and thus change the larger bilingual system itself. Language systems also interacts with internal 

(e.g., personal) and external factors such as the prestige of the languages in surrounding 

communities and in the country of residence, the language policies enacted in these political 

domains, and the socioeconomic status of the speakers. 

Researchers have offered different typologies of bilingualism to reduce the complexity of 

individual language acquisition processes and systematize them to make them comparable. The 

most important forms of bilingualism with respect to language competence are: 

 Balanced or symmetrical bilingualism (learners have approximately the same level of 

proficiency in two languages) 
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 Dominant or asymmetrical bilingualism (learners speak two languages at different levels 

of competence) 

 Subtractive bilingualism (learners have deficits in their languages, so that only 

rudimentary communication processes related to everyday life needs can take place) 

3.2.4 Balance and dominance 

The concept of balanced bilingualism is useful insomuch as it provides a starting point 

against which to compare unbalanced bilingualism. Ideally, a bilingual child acquires two 

languages in parallel without one of them overtaking the other resulting in a 50/50 balance. 

Although some bilinguals approach this ideal, it is rarely found and reported in bilingual 

research. Researchers typically report a functional differentiation between the languages, with 

the child using language A for certain purposes (e.g., when playing) and language B for other 

purposes (e.g., doing school work). Moreover, the rate of acquisition of the two languages may 

differ, making development of each language different, and the bilingualism more unbalanced. 

Given that relative linguistic competencies in two languages tend to rise and fall over 

time, never finding a perfect equilibrium, dominance is best understood as a graded 

phenomenon. Bilinguals use the dominant language more often, with greater lexical variety and 

precision, greater structural agility, and fluidity (Treffers-Daller & Silva-Corvalán, 2016). 

Bilinguals use the non-dominant language less often and in fewer contexts, and competence 

ranges from functionally proficient speakers with slightly diminished productive fluency to 

speakers who show receptive abilities only (Altarriba, 2018). Findings suggest that there exists a 

kind of subtractive or attritive bilingualism in which speakers become less bilingually competent 

as they become less bilingually balanced. Essentially this is what is suggested by studies such as 
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Montrul (2016) where Spanish-speaking bilinguals in the U.S. often command English to the 

detriment of Spanish.  

3.2.5 Dominance and proficiency 

Linguistic dominance in bilingualism differs from linguistic proficiency. Dominance 

includes dimensions and domains, where dimensions refer to relative performance in linguistic 

skills like speech rate and grammatical accuracy, and domains refer to comparative frequency of 

language use with family members, at school, at work, and in communities. Proficiency, on the 

other hand, is defined with respect to abilities such as speech fluency and lexical accuracy. The 

distinction between dimension and domain in dominance can be exemplified by a Spanish 

speaker’s whose lexical diversity and speech fluency suggest they are Spanish dominant, but 

choose to speak only English with their friends. The friends context demonstrates domain-based 

English dominance regardless of their superior proficiency in Spanish (Luk & Bialystok, 2013; 

Montrul, 2016). 

3.2.6 Dominance and domains 

According to Grosjean (2013), the dominant language is considered to be the language 

that is used most frequently in more usage domains and in which greater linguistic competence is 

developed; however, the non-dominant language can be dominant in other specific domains. This 

view suggests that bilingual individuals often deploy their bilingual resources depending on the 

domain, and a preferred language criterion can be added (Müller, 2013). Müller et al. suggest 

that language preference within domains mediates frequency. This being the case, language 

competence and dominance relationships are changeable and unstable, and bilingualism has a 

dynamic, procedural character. In the course of the linguistic biography of bilinguals, relatively 

stable moments are undeniable, but changes and shifts in language competence, usage domains, 
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and linguistic dominance relationships, including the loss of productive and receptive language 

skills, can occur due to social and spatial mobility (Grosjean, 2013). Important factors that cause 

the emergence or change of dominance relationships are the quantity and quality of input, the 

frequency of use and the domains of use per language (Montrul, 2008). According to Grosjean 

(2013), these linguistic biographical changes in turn have an impact on cognitive language 

processing processes and mental structures – and consequently also on the mental lexicon. In 

addition, the dominant language is not necessarily the first language.  

3.3 Predicting subjunctive outcomes: Starting predictors 

 The following section introduces the predictors used to explain verb mood choices among 

the HSs in this study. They are organized in the following order: 

1. AoA and the critical period 

2. AoA and dominance 

3. Age of Onset of Bilingualism (AoB) 

4. Simultaneous vs. sequential bilingualism 

3.3.1 AoA and critical period 

AoA is one of the most studied predictors of grammatical outcomes in Spanish linguistic 

research. AoA is tightly bound to discussions of critical period effects in both second language 

acquisition and heritage speaker research. Given its importance in this study and in language 

research more broadly, it is worth describing its provenance in more detail. 

A highly influential study on the relation between AoA and grammatical outcomes was 

published in (1989) by Johnson and Newport. In this study, the authors tested the L2 grammar 

proficiency of 46 sequential bilinguals who were NSs of Chinese or Korean who began learning 

English as a second language at different ages. Johnson and Newport used age of arrival in the 
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United States as a measure of first exposure to English, with values ranging from 3 to 39 years 

for the subjects. The authors used length of time in the United States as a measure of experience 

with English, which ranged from 3 to 26 years for individual speakers. Speakers were asked to 

listen to English sentences and rate their grammaticality. Half of the sentences contained 

morphosyntactic errors, such as the absence of a plural morpheme (e.g., the farmer bought two 

*pig at the market instead of pigs) or an incorrectly formed past tense (e.g., a bat *flewed into 

our attic last night instead of flew), and half of the sentences were correct. The final scores were 

calculated based on the correctly scored sentences and the non-native and English speakers’ 

scores were compared. This study showed that age of arrival in the United States was a major 

factor that influenced success on the test, even when compared to other variables such as length 

of stay in the United States, motivation, and cultural identification. For speakers who came to the 

United States at an early age (earlier than 16 years old), their performance on the grammaticality 

assessment test was better the earlier they came. Conversely, speakers who came to the United 

States later (after age 16) generally had poor scores, but they were highly variable and could not 

be explained by age of arrival. 

Johnson and Newport’s research provided empirical support for the critical-period 

hypothesis, but also pointed out that the critical-period hypothesis needed to be modified in at 

least two ways. First, the data obtained show that, contrary to the widely accepted notion at the 

time, the critical period did not have a clear limit up to which L2 adoption was generally better 

and beyond which it was generally worse. The authors documented a linear decline in ability 

demonstrating that the earlier a person begins to acquire L2, the better they become at it. Second, 

there was considerable variation in performance after the age of 16, with some speakers 

acquiring the L2 very well but others performing very poorly. One speaker who did not come to 
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the United States until he was 23 performed at native speaker level on the tests. These individual 

differences can be attributed to a variety of cognitive, motivational, and sociocultural factors 

including educational level (Hakuta et al., 2003; Rahman et al., 2017). Other problems in 

Johnson and Newport (1989) include their use of a reduced set of grammatical forms with no 

testing of productive abilities, lack of Chinese and Korean proficiency testing, earlier arrivals 

may have been NSs of English, and the large number of items they tested may have led to 

participant fatigue. Further, it could not be replicated. Later research failed to document a 

difference between early-onset groups and the late-onset groups. For example, Birdsong and 

Molis (2001) attempted to replicate Johnson and Newport’s research for Spanish speakers and 

found that early- and late-onset adopters showed a negative correlation between age of onset of 

acquisition and L2 acquisition rates. 

3.3.2 AoA and dominance 

An individual’s bilingualism is the result of a dynamic process that is influenced by 

formative events in life. After acquisition of language in early childhood, relative language 

proficiency changes over time, especially in the wake of significant upheavals, such as changes 

at school, entering the workforce, starting a new relationship, moving or migrating across 

borders, or losing a loved one with whom the bilingual spoke one of the languages. A speaker 

whose linguistic abilities vary with changing life circumstances may experience phases of 

relative linguistic stability, but also phases in which linguistic abilities or dominances are 

restructured. They will use one of the languages in more and more domains, while using the 

other language in fewer and fewer domains. With more frequent use in more domains comes 

greater proficiency in one of the languages. With less frequent use of the other language, 

proficiency is lost – even when the less frequently used language was once the most used and 
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dominant language. Linguistic competence is therefore dependent on the opportunities for 

language use. 

For Spanish heritage speakers, the direction and degree of dominance in Spanish and 

English are dynamic over the lifespan of the individual. Changing circumstances such as 

migration from one community to another, educational and occupational opportunities, 

engagement with online communities, and psychosocial identification with Spanish or English 

effect relative language shifts over time. The loss of Spanish to relative gains of English can 

occur when there is little or no ongoing use of the Spanish. As use of Spanish declines in terms 

of domains and frequency, English becomes the dominant language. English may outstrip 

Spanish even when a Spanish-speaking simultaneous bilingual uses Spanish in home domains 

because, as a matter of relative gains in linguistic knowledge and proficiency over time, English 

is used more often and in more domains, such as at school, work, online, consuming media, and 

when interacting in the surrounding community. 

3.3.3 AoA and language loss 

 If Bylund et al. (2012) are correct, we can expect that the potential for the attrition of 

Spanish and the potential for English acquisition are highest during the first 10 years of life. In 

early childhood development: “the ease with which an L2 is acquired and the L1 undergoes 

attrition can be said to be manifestations of a generally heightened responsiveness to language 

exposure, which works both in acquisitional and attritional directions” (Bylund et al., 2012, p. 

237). Thus, the loss of Spanish and the acquisition of English are conditioned by age. In this 

view, age conditions not only the probability of Spanish attrition, but also the speed at which 

attrition occurs (Schmid et al., 2004). As attrition of Spanish slows, there is a delay in the age at 

which a shift to English dominance can be expected. Therefore, the number of domains where 
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Spanish is diminished, and the degree to which Spanish is diminished within domains should 

decrease with the age at which the loss begins. Thus, indirectly through Spanish loss, age 

contributes to variability in Spanish-English dominance relationships (Montrul, 2016), and 

should therefore contribute to the variability observed in the bilingual population in this study. 

3.3.4 Age of Onset of Bilingualism 

The Age of Onset of Bilingualism (AoB) has been defined as the moment at which 

socialization in the majority language starts. A second-generation bilingual is someone with an 

AoB in the critical period for language acquisition (Johnson & Newport, 1989; Long & Granena, 

2013). The beginning and end of this critical period are heavily debated, but the most common 

proposals suggest a period from 0 to 5 or 6 years of age, or 0 to around 12 years of age (Long, 

2013). It is widely believed, however, that this transition occurs between the ages of four and six.  

The effects of AoB has been investigated in a number of verb mood studies conducted 

with Spanish heritage speakers. Mikulski (2010a) studied the relation between AoB and the 

recognition of Spanish volitional subjunctive constructions finding no significant differences 

between early and late bilinguals. Giancaspro (2017) studied AoB with respect to the production 

of the subjunctive in lexically- and contextually-selected contexts finding that HSs with lower 

Spanish proficiency and earlier AoA of English were more likely show variability in the 

production of the subjunctive mood. In her study on HS production of the polarity (contextually-

selected) subjunctive, Perez-Cortes (2016) demonstrated that the age of AoB (simultaneous vs. 

sequential HS) effected production such that simultaneous bilinguals were less accurate in 

producing the subjunctive than sequential bilinguals. 



 
 

 

48 
 

3.3.5 Simultaneous vs sequential bilingualism 

A central classification criterion in bilingual research is the order in which the language 

acquisition takes place, simultaneously or sequentially. In the case of simultaneous acquisition, 

two languages, with a vocabulary exception, would be acquired equally and just as completely 

(Schulz & Grimm, 2019) as occurs with monolingual first language acquisition. In principle, the 

simultaneous acquisition of two languages proceeds relatively quickly, in the same acquisition 

sequence, and using the same acquisition mechanisms as the monolingual acquisition of the 

language, especially with respect to grammar. This results in simultaneous bilingualism 

characterized by high levels of proficiency in both languages (Armon-Lotem et al., 2021; 

Montrul, 2008; Schulz & Grimm, 2019). An important prerequisite, however, is that the input in 

the two languages is approximately the same in terms of quantity and quality (Recio Fernández, 

2020). If all of these conditions are met perfectly, simultaneous language acquisition essentially 

means that the bilingual has two first languages (L1s). In contrast, a child who acquires two 

languages sequentially is seen as having a first language (L1) and a second language (L2) 

(Montrul, 2008). If the acquisition of a second language begins after acquiring the foundations of 

a first language, bilingual acquisition of the first language no longer exists, but rather first and a 

second language acquisition arise in order. The sequential acquisition of a second language then 

takes place more slowly, deviates from the acquisition sequences of the monolingual first 

language acquisition, and is influenced by the linguistic knowledge acquired in the L1 (Ruhl et 

al., 2020).  
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3.4 Predicting outcomes: Intervening predictors 

 The following section covers predictors that are typically associated with variation and 

change that takes place over time but not necessarily exercising a strong influence in the first few 

years of life. These factors have been shown to influence grammatical outcomes among HSs. 

3.4.1 Language contact and interaction 

The original conception of language contact, which harks back to Uriel Weinreich 

(1953/2010), was psycholinguistic. According to this definition, two or more languages are in 

contact with each other when they are used alternately by an individual. The actual place of 

language contact is thus the brain of the bilingual speaker. Since the 1980s, language contact has 

also been considered from a sociolinguistic perspective. According to this view, language contact 

takes place in societies or social groups, that is, two or more languages are in contact with each 

other when they are used by the same group (Argenter, 2020). Language contact becomes the 

result of a long process that spans generations and leads to language change. 

In line with ideas that have emerged over the last 50 years, a central finding in 

bilingualism research is that bilinguals are not two monolinguals in one person. Neurolinguistic 

and psycholinguistic research, for example, shows that languages are interconnected and when 

one language is active, the other cannot be switched off (Grosjean, 1989). Nor are languages 

closed systems. Bilinguals develop different bilingual repertoires depending on the domain, 

situation, interlocutor, and topic. Moreover, bilinguals often incorporate bilingualism as part of 

their identity (as discussed in more detail later in this chapter). Against this background, 

bilinguals develop certain practices of bilingual speaking, which are expressed, among other 

things, through language blending and innovation. This leads to language contact and changes in 

the language systems involved. 
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3.4.2 Transfer and interference 

A major difference between monolingual and bilingual individuals lies in their linguistic 

usage patterns and language practices. Bilinguals distinguish themselves from monolinguals in 

that they draw from a more extensive language repertoire and use bilingual practices. In a 

communication situation with people who are also bilingual, bilinguals switch between the 

common languages and integrate elements of one language into the other leading to interference 

and transfer. 

 There is no consensus on how to delimit interference and transfer given that both terms 

denote the transfer and integration of linguistic elements from a donor language into a receiving 

language. Sometimes the terms are used indistinctly. Lüdi (2003) suggests that the main 

distinguishing criterion is competence. In this view, interference arises in language learners who 

have not yet achieved a very high level of language competence in their L2, whereas transfer is 

characteristic of speakers with higher level of language competence in two languages  (Lüdi, 

2003). Müller (2017) uses performance in addition to competence, that is, language use and 

language knowledge, to differentiate between interference and transfer. Interference is seen as a 

sporadic performance phenomenon and transfer as a competence phenomenon in which language 

knowledge is transferred from language A to language B, such that transfer is more frequent than 

interference (Müller, 2017). Drawing a distinction on the basis of the frequency is obviously 

problematic. The criterion of deviation from the norm, which is frequently used in research into 

second language acquisition, appears more operationalizable because a distinction is made 

between transfer and interference depending on whether the adoption of linguistic elements from 

language A into language B corresponds to the target language norm. Positive transfer occurs 

when a feature language A is used felicitously in language B (Müller, 2017; Young & Webber, 
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1967). Negative transfer, on the other hand, occurs when the transfer of a feature of language A 

into language B results in a violation in language B. This negative transfer is also referred to as 

an interference in second language acquisition research (Young & Webber, 1967). The 

distinction between positive and negative transfer and the terminological equivalence 

of interference and negative transfer is used in the present study. 

3.4.3 Language attitude 

Research into the connection between bilingual language development and emotions has 

a long research record (Dewaele & Li, 2020). On one hand, psycholinguistics takes up specific 

emotion-related variables such as attitude, motivation, and anxiety, which are already part of a 

long foreign language didactic research tradition (Grosjean & Li, 2013). On the other hand, 

process-oriented approaches that take a holistic view, and assume that language acquisition is a 

cultural and biographical process that cannot be captured with concrete and supposedly 

permanent variables, are becoming more important in in sociolinguistics (Banasiak & Olpińska-

Szkiełko, 2020; Tseng, 2019). While psycholinguistic approaches attempt to characterize 

learners on the basis of certain cognitive and emotion-related variables and assume that these 

have a constant effect in different situations. Using a sociocultural approach, language 

acquisition is a cultural and biographical process and learners act on the basis of their cultural 

and biographical resources or limitations.  

Language attitudes have been reported to have a direct influence on behavior within a 

community and on language preferences, use, and practice (Garrett et al., 2003; Kasstan et al., 

2018). While the impact of language attitudes is contextually dependent, research has 

demonstrated its pervasiveness. The core ideas in Baker’s (1992) seminal work on language 

attitudes continue to be salient. According to Baker, language attitudes are formed when 
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speakers develop attitudes based on how they believe a language will benefit or disadvantage 

them, and language attitudes change through a gradual process. Language attitudes may change 

as individuals come to view the language as consistent or inconsistent with their present or 

aspired identity. Other reasons for language attitude change include changes in relationships, 

school, work, and politics associated to language ideology and notions of usefulness.  

Most relevant to the present study, language attitudes and language proficiency have been 

shown to be strongly connected (Achugar & Pessoa, 2009; Hur et al., 2021; Miller, 2017). 

Hakuta (1991), for example, found that “attitudinal variables were about as predictive of self-

reported proficiency as actual measured proficiency itself” (p. 16). 

3.4.4 Language and identity 

Sociolinguistic ideas of identity have evolved from foundational work that correlates 

linguistic variation with social categories (Labov, 1972) to fluid, multifaceted conceptions of self 

which are constructed through interaction with others and grounded in the broader sociocultural 

environment (Coupland, 2014; Eckert, 2012; Le Page & Tabouret-Keller, 1986; López, 2015). 

Identities are seen as being constructed at multiple scalar levels: nations, regions, groups, 

individuals, and others. Similarly, the construction of linguistic identity occurs at several levels 

of interaction, from conversations about social roles to broader interpretations of social groups 

and categories (Bucholtz & Hall, 2005; De Fina, 2013; Palander-Collin, 2012). Identity 

construction, based on constructs of distance and belonging (Bucholtz & Hall, 2005) or identity 

and difference (Bucholtz, 2005), are rooted in the sociohistorical context of production, and 

emphasize or erase information according to existing beliefs and political motivations (Irvine et 

al., 2009). The language we speak and the way we pronounce it indexes, anchors, and redefines 

belonging to social groups (Schmidt, 2020). 
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3.4.5 Heritage speaker identity and hybridity 

The relationship HSs and their identities is complex. HSs often speak a stigmatized kind 

of Spanish and have little familiarity with formal registers and literature (Tseng, 2019). 

Moreover, despite the different contexts in which they acquire Spanish, their unique linguistic 

abilities are often misunderstood due to comparisons to monolingual speakers (Cabo & 

Rothman, 2012). Heritage speakers often possess characteristics of both second language 

learners and native speakers (Lynch, 2003), and their abilities place them on a bilingual 

continuum (Amengual, 2012). Their communication practices and styles also vary across 

generations. Hybridity is an important component of HSs’ linguistic resources as they make full 

use of their linguistic resources to communicate in different contexts (Toribio & Durán, 2018). 

Hybridity can also create a third space (Gutiérrez et al., 1999), denote resistance, distinguish HSs 

from their parents and grandparents (Auer, 2005), and signal new attitudes toward tradition 

(Luke, 1998). 

When HS hybridity is viewed through the normative lens of monolingual language, 

hybridity is often stigmatized as evidence of incomplete, “attrited,” or “broken” Spanish 

(Zentella, 2014). This perception is often reproduced in communities, and schools, and within 

the HSs’ family itself (Carruba-Rogel, 2018). Delegitimization of HSs’ hybrid language is a 

powerful way to delegitimize their identity. Further, the dominant society often conveys and 

reproduces these tensions. This can happen when, for example, the media treat speaking Spanish 

and LatinX as if they were synonymous (Fuller, 2020), or when politicians attack activists for 

asserting that they Cuban without speaking Spanish (Vazquez, 2018). 
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3.4.6 Identity and family 

Some parents want their children to learn heritage language to protect their cultural and 

ethnic identity or to connect with certain cultural values (Fought, 2006; Schecter & Bayley, 

2002). Yet, while language and cultural values may be closely related, they can be experienced 

differently by parents and HL children. For these reasons HS identity is best understood when it 

is examined as relational rather than individual, and the strongest early relationships are typically 

with family. 

Blackledge and Crease (2010) state that “heritage” can be a place where identity is 

contested rather than asserted without challenge, and this can cause friction between the HSs and 

their parents because Spanish as a heritage language can serve HSs and their parents differently. 

The degree of connection Spanish HSs have to Spanish may differ from their parents’ (Little, 

2020). This means that the role of Spanish language and culture in shaping bilingual identities 

may differ significantly from its role in shaping the identities of first-generation speakers. Since 

the 1970s, many scholars have taken a special interest in the relationship between language and 

identity and first-generation immigration (Norton, 2013). Norton Pierce’s seminal work on 

language and identity is crucial to understanding the role of language in identity formation and 

the multifaceted nature of identity (Darvin & Norton, 2015). According to Pierce, identity is how 

one interprets their relationship to the world, how that relationship is structured in space and 

time, and how one interprets future possibilities (Norton Peirce, 2013). As individuals speak, 

according to Norton, they reorganize “a sense of who they are and how they relate to the world” 

(p. 4), and “how learners position themselves and are positioned by others shapes their 

investment in the language and literacy practices…” (Darvin, 2016, p. 524). 
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The concept of “investment” introduced by Norton Peirce (2013) is of particular 

importance to this study. According to this idea of investment, a HS’s investment in language 

learning depends on their personal agency and identity. They may choose to invest their efforts 

in learning Spanish in order to advance toward their imagined identity and the imagined 

community associated with it. Norton Peirce’s concepts of investment and imagined 

communities have become important in studies of first-, second-, and third-generation 

transnational identity construction and representation (Blackledge et al., 2008; Duff, 2015; 

Morales, 2016). 

Research across heritage language populations demonstrates that community contact can 

support investment in the heritage language, and positive heritage language attitudes can affect 

HL acquisition, reacquisition, and maintenance (Henderson et al., 2020; Lynch, 2003). Within 

studies on Spanish as a heritage language, there is a rich array of research addressing the 

interplay of Spanish heritage language community involvement, attitude, variation and change, 

and identity performance (Miller, 2017; Stafford & Azevedo, 2015), all of which are addressed 

in this study. 

3.5 Digital language preferences 

There is a scarcity of studies on the relationship between Spanish HSs’ grammatical 

outcomes and their digital language practices. The studies most relevant to the present one 

examine Spanish HS use of social media more broadly as opposed to exploring how social media 

affects heritage grammars. In their study of digital media preferences, Velázquez (2015) 

explored language maintenance among college-aged heritage speakers of Spanish in three 

communities of the U.S. Midwest. Her goal was to understand whether Spanish was relevant at a 

point in life in which they were developing their own networks away from their families. She 
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explored whether reading and writing in Spanish were relevant to participants, whether they used 

Spanish when on social media, if they texted in Spanish, and if Spanish was relevant to them 

when they consumed digital media content. She compared 71 Spanish HSs between the ages of 

19 and 29 to two control groups made up of 23 L2 speakers and 24 native speakers who attended 

the same schools. The relevance of social media and Internet use was determined by reported 

frequency of use. Her results showed that highest relevance was reported for texting and the 

lowest was reported for consumption of Internet content. Results for texting, social media, and 

personal interest reading/writing suggested that Spanish was viable for building bonding social 

capital, and that respondents “were not bound by physical context or immediate availability of 

interlocutors, but by their perceptions of viability” (p. 3). Use of Spanish on social media was 

high, with 88% all participants reporting some use of Spanish on social media. Most, 61%, of the 

heritage speakers in her study reported using social media frequently or sometimes, and another 

29% reported using it rarely. Only 10% of heritage speakers reported no use of Spanish on social 

media. Among native speakers, 71% reported using Spanish on social media frequently or 

sometimes, and another 8% only rarely. Surprisingly, 21% of native speakers reported no use of 

Spanish on social media. By far, texting was found to be the most relevant for all participants in 

her study, the lowest was Spanish for Internet use, with 31% of HS reporting having accessed 

Spanish-language webpages frequently or sometimes. 

While little empirical research on Spanish as a HL in the United States and HS social 

media choices examines how these interact with identity specifically, research on language, 

identity, and non-social media use reaffirms the strong connection between Spanish, Spanish-

speaking Americans, and their Hispanic identity. For example, Darr et al. (2020) examined the 

effects of Spanish-language media on Spanish-speaking Latino attitudes and their sense of 
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identity and inclusion in the United States. Dar (2020) found that when Spanish-speaking Latinos 

see news articles in Spanish online, their sense of inclusion and belonging increases. This 

evidence, according to Dar (2020) “suggests that language alone may prime identity” (p. 74). 

Dar (2020) built on research showing that (1) Hispanic Americans make television choices 

specifically to enhance their ethnic social identity (Ortiz & Behm-Morawitz, 2015), (2) they 

sometimes avoid English-language television in order to protect and enhance their inter-group 

identity (Abrams & Giles, 2007), and (3) their media choices were motivated by an interest in 

achieving higher levels of group consciousness (Kerevel, 2011). 
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Chapter 4: U.S. Heritage Speakers and the Subjunctive 

4.1 Introduction 

 The previous chapter covered many of the variables found to be important in research 

related to heritage speakers, the identity, and grammatical outcomes. This chapter highlights 

previous verb mood research related to this study that was conducted with heritage speakers in 

the United States. 

 While there are no previous studies on heritage speakers focusing on noun clauses with 

alternating verbal and adjectival predicates, many studies focused on the Spanish subjunctive in 

HS populations have examined a variety of input conditions in experimental designs. Beginning 

with Lantolf (1978) and Guitart (1982), researchers have made a concerted effort to understand 

heritage speaker understanding and use of the Spanish subjunctive from linguistic (Giancaspro, 

2017; Montrul, 2009; Montrul & Perpiñán, 2011; Pascual y Cabo et al., 2012; Perez-Cortes, 

2016; van Osch & Sleeman, 2018) sociolinguistic (Birnbaum, 2019; Bookhamer, 2013; 

Fernandez Pedraza, 2014; Lynch, 1999; Martillo Viner, 2016; Martínez-Mira, 2009; Ocampo, 

1990; Silva-Corvalán, 1991, 1994a), cognitive (Potowski et al., 2009) and pedagogical (Hislope, 

2001; Mikulski & Elola, 2013; Mikulski, 2006; Mikulski, 2010a, 2010b) perspectives. The 

following sections examine the most relevant previous research topically organized as 

generational change, proficiency and attrition, variability, intensional/polarity conditions, and 

variability and social context. 

4.1.1 Generational change 

Some of the most influential studies on Spanish in the United States include those by 

Silva-Corvalán on Spanish in Los Angeles among Mexican immigrant and heritage speakers 

(Silva-Corvalán, 1994a, 2001). Her work focused on the tense-mood-aspect systems of first, 
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second, and third generations of speakers, and she included external and internal factors that may 

have theoretically motivated language change. In terms of verbal mood, Silva-Corvalán reported 

that a reduction of subjunctive use emerges with every subsequent generation. Beginning with 

the second generation, heritage speakers were found to undergo simplification of the subjunctive 

in contexts where not just the subjunctive but the indicative was also licensed, as well as 

simplification of more complex present perfect and pluperfect subjunctive forms. Heritage 

speakers also showed an increase in the use of the indicative in hypothetical conditionals in 

comparison to immigrant, first-generation speakers. 

Silva-Corvalán (1994) concluded that the simplification of the subjunctive among 

heritage speakers should not be considered as evidence of direct influence from English since 

heritage speakers have been shown to retain the subjunctive in mood optional contexts. Instead, 

the simplification of the subjunctive, she suggested, may be due to less exposure to Spanish. 

First-generation speakers may also gradually show simplification of the subjunctive in optional 

conditions after prolonged exposure to a variety of Spanish that has undergone simplification 

already, perhaps having departed from normative standards itself (Carmen Silva-Corvalán, 

2001). 

Lynch (1999) also examined generational change in mood choices. Lynch examined the 

use and disuse of the subjunctive mood among three generations of Cuban American Spanish 

speakers in Miami. He found that all three generations of Cuban Americans use lexically-

triggered and optional subjunctive forms but that the speakers exhibit more variability, or 

speaker-driven optionality, in the second and third generations. Lynch revealed that the 

subjunctive appeared to be mostly stable in lexically-triggered conditions, which displayed no 

statistically significant difference in variation across all three generations of Cuban Americans. 
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His research also revealed that there was greater statistical probability of simplification of the 

subjunctive in optional contexts in the third generation and in the second generation, but to a 

lesser degree. Further, Lynch reported that the imperfect and pluperfect subjunctive were also 

used in complex hypothetical conditionals instead of the conditional, especially among 

participants from second and third generations. Lynch (1999) called attention to the fact that his 

results among Cuban Americans in Miami dovetail nicely with the results from Silva Corvalán 

(1994) for Mexican-American speakers in Los Angeles, but that in Miami the expansion of 

indicative morphology to subjunctive domains proceeds at a significantly slower rate. 

Bookhamer’s (2013) more recent work on first- and second-generation speakers in New 

York City draws from Zentella-Otheguy’s corpus which represents a diverse group of speakers 

Puerto Rican, Dominican, Mexican, Colombian, Cuban, and Ecuadorian descent. He found that 

all heritage speakers of the second generation exhibited statistically significant lower frequency 

of subjunctive use when compared to the first generation. However, he found that heritage 

speakers’ command of subjunctive morphology was remarkably similar. Bookhamer proposed a 

“fragmented mood grammar” for heritage speakers characterized by more variability in 

pragmatic-dependent contexts, but less variability in the morphosyntactic production of the 

subjunctive, that is, in conditions that are typically obligatorily subjunctive. 

4.1.2 Proficiency and attrition 

In a key study on proficiency that included the subjunctive, Montrul (2009) analyzed oral 

and written data from Mexican-American heritage speakers born in the United States. Montrul 

divided the heritage speakers by proficiency in Spanish and compared them to native-speaker 

controls. In the oral task, high-proficiency speakers did not perform significantly different from 

the first-generation controls. Mid and low-proficiency speakers performed significantly 
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differently from the controls in that their subjunctive use was simplified in non-lexically-

triggered, optional contexts. All three heritage speaker groups performed less accurately (from a 

normative perspective) than the native controls in written and grammaticality judgment tasks. 

Montrul (2009) attributed these differences to a mixture of attrition and incomplete acquisition 

where mood selection, especially in complex cases, is not fully acquired during childhood 

language development leaving its features vulnerable to attrition and loss. 

4.1.3 Intensional/polarity conditions 

Perez-Cortes (2016) used a series of tasks to test HSs’ production and comprehension of 

intensional and polarity subjunctive mood forms in Spanish, where “strong intensionality” 

represents little optionality from a prescriptive perspective, and polarity represents optionality. 

The intensional subjunctive condition in Perez-Cortes’s study tested subjunctive preferences with 

querer que (‘want that’) and the polarity subjunctive condition tested subjunctive preferences 

with decir que (‘say that’). In the Elicited Production Task, which was written, participants read 

contexts followed by the presentation of an incomplete sentence displayed on a screen. 

Participants were asked to use a verb that was provided to complete the sentence. In the 

intensional subjunctive condition, the advanced HSs produced the subjunctive mood in 93.8% of 

the time, while intermediate HSs produced it 62.7% of the time. Perez-Cortes reports that the 

HSs’ rate of subjunctive production was almost identical with polarity subjunctive: advanced 

HSs produced the subjunctive 93.7% of the time and the intermediate HSs produced it 62.7% of 

the time. These two groups of HSs also demonstrated receptive knowledge of intensional and 

polarity subjunctive mood forms in an Acceptability Judgment Task and a Truth Value Judgment 

Task. The surprising finding of Perez-Cortes (2016) was that HSs perform equally well with 
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intensional and polarity subjunctive mood forms. Perez-Cortes attributes these results to the fact 

that both querer and decir are deontic predicates (e.g., volitionals and reported directives).  

Giancaspro (2017) also examined HSs’ knowledge of intensional (lexically selected) and 

polarity (contextually-selected) subjunctive and indicative mood morphology in Spanish, as well 

as between- and within-group factors conditioning this knowledge. Giancaspro used querer and 

porque in intensional conditions, and para que in polarity conditions. Giancaspro set up three 

experimental tasks to provide participants with different, and “differentially taxing” (p. 92), ways 

to demonstrate sensitivity to intensional and polarity subjunctive forms in Spanish: a 

Contextualized Elicited Production Task, Contextualized Acceptability Task, and a Mood 

Preference Task. Using all native Spanish speakers living in the U.S., in the Elicited Production 

Task, the HSs selected the subjunctive mood in both intensional and polarity mood conditions 

less often when compared a set of Spanish dominant controls. In the acceptability task, which 

tested HSs’ sensitivity to polarity mood alternations in adjectival relative clauses, the advanced 

group showed a much higher tendency to accept both infelicitous subjunctive mood forms in 

presuppositional contexts and infelicitous indicative mood forms in non-presuppositional 

contexts. The intermediate group showed a much higher acceptance of infelicitous subjunctive 

and indicative mood items and demonstrated a lack of sensitivity to mood in non-

presuppositional relative clauses.  In the mood preference task testing participants’ preferences 

with both intensional and polarity selection, the intermediate group showed a higher tendency to 

prefer subjunctive mood with porque. With polarity indicative items, the same intermediate 

group demonstrated a stronger tendency to prefer subjunctive in presuppositional contexts.  
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4.1.4 Variability and social context 

 Taking a sociolinguistic approach, Birnbaum (2019) studied mood choice and linguistic 

context defined as the presence or absence of subjunctive-inducing contexts in speech in a 

bilingual population in New York City. Birnbaum used data from sociolinguistic interviews with 

142 informants and her variables included immigrant generation, age, gender, socio-economic 

status, and national origin. Subjunctive rates were analyzed in nine linguistic contexts at the 

macro-level, and four at the micro-level: modal, protasis si, temporal, and apodosis si. She found 

that speakers who showed a relative preference for the subjunctive in one context were likely to 

use the subjunctive in a different context, as well as overall. She also found statistical evidence 

of contexts effects, meaning context matters and should not be disassociated with examinations 

of subjunctive rates. Women, younger individuals, and long-term residents or New York raised 

New Yorkers, were found to have lower subjunctive rates than men, newcomers, and older 

participants. Birnbaum posited that the increased indicative she detected was linked to social 

networks largely made up of non-Spanish speakers defined by various levels of social standing 

and prestige. With respect to generation, she found that the effects of generational status were no 

more important than the effects of the other variables she studied, including age and gender.  
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Chapter 5: Methodology 

5.1 Introduction 

In this chapter, I briefly restate the RQs that guide the present study. Then, I provide a 

description of the population tested, pilot studies, procedures followed during data collection, 

two experimental tasks, the linguistic proficiency test, and the creation of a Twitter corpus, and I 

introduce the quantitative approaches used in this study. In doing so, I highlight sample items 

and crucial features of the methodological design that impacted the path, outcomes, and 

interpretation of results. 

The three overarching goals in this study were: (1) to examine HSs’ knowledge of 

subjunctive mood morphology in a finite set of obligatory contexts in Spanish to minimize the 

effects of combining morphosyntactic interface vulnerability with unknown speaker intent, (2) to 

reveal how bilingual background factors were associated with verb mood outcomes among HSs, 

and (3) to determine if, how, and where monolingual Spanish speakers use the subjunctive more 

frequently than Spanish HSs. 

Given that task modality can play a significant role in HSs’ performance (Montrul et al., 

2008), two verb mood experimental tasks were implemented to provide participants with 

different ways to demonstrate their recognition, comprehension, and production of subjunctive 

forms in Spanish. A lexicality test was also implemented to test language proficiency. I expected 

that the use of different experimental tasks would affect participants’ linguistic performances 

given the unique demands of production versus receptive processing (e.g., grammaticality and 

lexicality tasks), as well as their experience with the language (Geeslin & Gudmestad, 2010). 
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5.2 Research questions 

Recall that the first research question asked whether HSs use the subjunctive mood, and 

if they do, how their production the subjunctive varies across matrix predicates and task types. 

The first research question was: 

1. If Spanish HSs use the subjunctive mood in Spanish, how does their recognition, 

comprehension, and production of verb mood differ across verbal and adjectival 

predicates that normatively trigger the subjunctive? 

 

   For RQ1 I predicted that there would be evidence that participants were sensitive to 

Spanish subjunctive and indicative mood morphology and would produce the subjunctive, but 

that their production of verb mood would vary in response to task type, the lexical frequencies of 

predicates, and how frequencies interact with verbal and adjectival predicate types.  

Research question two was: 

2. In what ways are the biographies and language preferences of Spanish HSs related to 

their recognition, comprehension, and production of verb mood in Spanish? 

 

For RQ2 I predicted that HSs biographical factors like AoA of Spanish and English, the 

productive and receptive use of both languages with family and friends, at school, in the 

community, on social media, as well as the mutually reinforcing effects of language and identity 

would show variable effects on the expression of the subjunctive. In short, early acquisition of 

Spanish and greater use of the subjunctive would lead to more felicitous subjunctive during 

testing. Further, I predicted that higher proficiency HSs would recognize, comprehend, and 

produce subjunctive mood morphology in a more monolingual target-like manner than lower 

proficiency HSs, especially for lexically frequent triggers. 
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The third research question was: 

3. How do Spanish HS differ from Spanish NS with respect to the production of the 

subjunctive in obligatory verbal and adjectival contexts? In what ways do mood choice 

patterns that emerge among U.S. HSs relate to patterns found abroad in NS, or Spanish 

dominant, contexts? 

 

For RQ3 I predicted that NSs would use the subjunctive more often and more accurately 

than HSs on average, yet the volitional, dubative, and emotive predicate trigger types used in this 

study would not be categorial predictors of the subjunctive among NSs.  

5.3 Participants and sampling 

All bilingual participants (N = 95) who performed the three tasks in this study were 

undergraduate bilingual speakers of Spanish and taking Spanish classes designed for HSs at the 

University of California, Davis (UCD). There were 72 female and 23 male gender self-identified 

participants. As seen in Table 5.1, the average age was 19 (M = 19), ranging from 18 to 25 years 

old. The average AoA of Spanish was just over 1.6 years (M = 1.64), ranging from 1 to 15, and 

the average AoA of English was 4.2 years (M = 4.22), ranging from 1 to 14. 

Table 5.1   

Age and AoA of Spanish and English 

Variable M SD Min. Max. 

Age 19.25  1.35   18   25 

AoA Spanish  1.64  2.29   1   15 

AoA English  4.22  2.53   1   14 

 

Table 5.2 below displays the places of birth of study participants and their parents, 

providing insight into their heritages. Most participants were born in the U.S. (78%) and in 
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Mexico (20%). The majority of parents were born in Mexico, with 78% of the participants’ 

mothers and 82% of the participants’ fathers born in Mexico, although Guatemalan, Salvadoran, 

and Honduran heritages were also represented in the participant population. 

Table 5.2   

Place of birth of participants and their parents 

Family Member United States Mexico Guatemala El Salvador Honduras 

HSs Born 78.3% 20.0% 1.7% 0% 0% 

Country Mother Born 5.0% 78.3% 1.7% 10% 5% 

Country Father Born 1.7% 81.7% 5.0% 10% 2% 

 

Table 5.3 below displays the types of bilingualism by age of onset as categorized by 

Montrul (2008), as well as the Bilingual Onset Sequence (BoS) of study participants. 

Simultaneous bilinguals include those who acquired both Spanish and English from birth to age 

3, and within this subset about 16% of the participants had an Age of Onset of Bilingualism 

(AoB) from birth, and about 15% started with Spanish in terms of their BoS. None of the  

Table 5.3   

Bilingual types by Age of Onset (Montrul, 2008) as well as the BoS 

 

Bilingualism Type 

Bilingual Onset Sequence (BoS)  

Both from Birth Spanish First English First Total 

Simultaneous (Birth - 3) 15.8% 14.7% 3.2% 33.7% 

Early Childhood - Preschool (4 - 6) 2.1% 46.3% 0.0% 48.4% 

Early Childhood - Elementary (7 - 12) 0.0% 12.6% 1.1% 13.7% 

Late - Adult (> 12) 0.0% 2.1% 2.1% 4.2% 

Total 17.9% 75.8% 6.3% 100% 
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participants in the Early Childhood Preschool (aged 4 - 6) or Early Childhood Elementary (aged 

7 – 12) categories had an AoB from birth, but about 13% of Early Childhood bilinguals started 

with Spanish. Late Adult bilinguals (> 12 years) were underrepresented in this study, split 

between 2% with a BoS of Spanish-first and 2% with a BoS of English first. 

5.4 Pilot studies 

Three pilot studies were performed in 2019. The first two pilot studies were performed 

with student participants (1) to determine which contexts and predicates led to participants 

consistently producing the present subjunctive for the experimental prompts3, (2) to test the 

usability of the tasks as delivered by MiDialecto (Kidhardt, 2018), (3) to evaluate participant task 

comprehension and engagement through direct, in situ observation, (4) to sort out technical 

problems with computer equipment and connectivity, and (5) to receive feedback from 

participants regarding their experience. 

A third pilot study was performed with Spanish NSs living outside of the United States. 

This pilot study was intended to assess the performance and usability of MiDialecto for Spanish 

speakers residing in and connecting from different parts of the world. These participants were 

recruited to be NS controls, but all NS participants (22) produced the subjunctive where the 

subjunctive was expected, and connectivity issues for nine participants lead to partially recorded 

answers that would disqualify their data for inclusion in the study, and others skipped tasks 

altogether. Since verb mood was produced as normatively expected by the NSs, that is, there was 

no mood variation, the verb mood results for NSs in the pilot study was categorical. Given that 

detecting non-normative use of verb mood in obligatory contexts among NSs would require a far 

 
3 For example, the production task matrix item Ella lamenta que sus hijos often triggered the preterit indicative in 
the complement clause during pilots. To elicit the present subjunctive, it was changed by adding the adverb ahora 
(now) to Ella lamenta que ahora sus hijos which triggered the present subjunctive more often. 
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larger sample size, and NSs experienced connectivity issues or skipped tasks using the research 

website, a Twitter corpus containing 68,570 tweets using the predicates from this study was 

constructed as a large-sample source of verb mood variability from NSs. Twitter offers an robust, 

immediate, and updated source of computer-mediated informal language that encourages 

linguistic innovation (Bohmann, 2020). Further, there is a growing number of publications using 

Twitter for corpus linguistic research in language assessment studies (Biber et al., 2016; Egbert 

& Baker, 2020) and triangulation (McEnery & Hardie, 2012). 

5.5 Procedure 

The student participants can be divided into two user groups: (1) those who used 

university computer labs and (2) those who performed all tasks remotely from personal 

computers. Those who used the university computer labs took classes that met one day a week in 

the labs. On the day of testing, participants were given the opportunity to decline to be involved 

in the research and they were given an Institutional Review Board (IRB) form to sign if they 

accepted. They then logged into MiDialecto.com and received instructions on how to navigate 

the site. They then put on headsets and began the Elicited Production Task (EPT) in which they 

recorded complete sentences using headset microphones. After, they were free to take off their 

headsets and move to the Grammaticality Judgment Task (GJT) and then to the Lexicality 

Decision Test (LDT). With few exceptions, all lab participants completed the tasks within 50 

minutes, and those who did not stayed in the lab for another 5 to 10 minutes to complete their 

answers. The participant group that completed the tasks from personal computers, as opposed to 

university computer labs, were given instructions to start with the EPT, then proceed to the GJT, 

and then to the LDT. They could enter the system when they chose, and tasks had no time limit. 
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The technology behind the tasks on MiDialecto involved encrypted connections and 

secured servers to ensure that participant responses were protected, and there were upgrades to 

the system following the pilot studies. Overall, during the actual testing, the computer lab setting 

was more problematic than the remote user setting. During labs, some participants spoke with 

one another regardless of instructions to work individually; the verbalized responses during the 

Elicited Production Task (EPT) allowed participants to become aware that some of their peers 

were moving along faster and with greater ease and fluency when speaking Spanish, appearing to 

raise self-conscientiousness as some lowered their voices. This may be especially worth noting 

given that research suggests that bilingualism can have a meaningful impact on linguistic 

consciousness (Bialystok et al., 2014). Also, a range of technical difficulties that originated in 

problems with computer lab hardware and software meant that some participants experienced a 

rough start and fell behind their classmates. Given that none of the tasks were designed to be 

timed, the imposed 50-minute lab time for class also introduced time pressures. The panoply of 

computer lab problems meant that the results from only 35 of 128 of the lab participants were 

usable, whereas the remote participant group contributed 60 out of 72 participants, for a total of 

95 participants with complete and usable data. 

The difficulties participants encountered in the lab setting can introduce a bias that selects 

for high performers and skews data in their direction. To examine potential high-performer bias 

in the lab data as compared to the at-home data, the home and lab participants were categorized 

as such and statistically compared by regressing felicitous subjunctive as the outcome variable 

on both groups as predictors in a Poisson regression. Using the home participants as the 

reference group, the lab participants were found to underperform their home counterparts by 2%. 

Marginal contrastive analysis was performed in postestimation showing that lab participants had 



 
 

 

71 
 

a marginal decline of -.214. The standardized effect size statistic Hedges’s g was then calculated 

for the between-group contrasts obtained during the marginal effects analysis. Hedges’s g was -

.06, meaning there was a very small negative effect on the felicitous production of the 

subjunctive for participants in the lab setting; therefore, difference between lab and home 

settings on participant performance for the usable dataset was not sufficient to bias the data in a 

statistically meaningful manner. 

5.6 Bilingual Background Questionnaire 

The Bilingual Background Questionnaire (BBQ) included 129 questions as seen in 

Appendix A. Questions were designed to collect personal and family biographical data and elicit 

information on bilingual history and identity factors, as well as the use of Spanish and English 

with family members, friends, in the community (at school, at work, in church, in service 

encounters), when reading physical and digital books and magazines, watching movies and 

documentaries, listening to music as well as language use and preferences in older (e.g., 

Facebook) and new (e.g., TikTok) social media. The BBQ’s questions were built on Birdsong’s 

(2012) Bilingual Language Profile, the Student and Parent Language Use Survey (Schouten, 

2006) and the Bilingual Dominance Scale Questionnaire (Dunn & Tree, 2009).  

Among the predictors taken from Birdsong (2012), two relate to the degree to which 

participants feel like themselves when they speak Spanish or English, and the degree to which 

participants identify with Spanish-speaking or English-speaking cultures. Birdsong categorized 

these as Language Attitude. In this study they were categorized under Identity. Birdsong’s 

(2012) criteria for calculating language dominance indices was also used in this study to generate 

dominance indices for the participants. 
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5.7 Elicited Production Task (EPT) 

The goal of the Elicited Production Task (EPT) was to use multimodally contextualized 

experimental prompts to test participants’ verb mood production in an untimed task. Participants 

watched 32 short videos depicting a variety of emotive scenes accompanied by voiceovers that 

contextualized what they saw in the videos. Of the 32 videos, 16 were experimental items 

expected to trigger the present subjunctive, and 16 were fillers expected to trigger the present 

indicative. For each item tested, the narration was set against a fully immersive, dramatized 

situation with human actors. Each narration was performed by a NS of Spanish who was given 

the videos ahead of time to properly dramatize the narrations in Spanish. To provide the most 

ecologically valid computer-mediated stimuli, videos included music that helped set the different 

scenes. For example, a grief-stricken situation was accompanied by sad, ponderous cinematic 

background music. An upbeat, playful situation was accompanied by upbeat, joie de vivre 

background music. After the narration stopped, participants were presented with a sentence 

fragment designed to elicit the production of the present subjunctive in nominal clause 

complements for the experimental items, and to elicit the indicative for the fillers. When 

participants were ready to record, they pressed a bar which turned from black to flashing green, 

and they recorded a complete sentence into a microphone. Audio recordings were transmitted to 

a secure database. Participants could replay the video or rerecord their sentence, but every 

recording attempt was captured in an audio file and reviewed. The ability to replay videos, 

rerecord sentences, and the addition of the flashing green recording-on signal were added in 

response to participant suggestions and having lost data during the pilot studies. Table 5.4 below 

displays the grammatical expectations, contexts, narrations, and sentence fragments for two 
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experimental prompts designed to elicit the subjunctive, and two filler items designed to elicit 

the indicative. Appendix B contains all EPT items. 

Table 5.4   

Four examples from the Elicited Production Task (EPT) 

Expected: Subjunctive 

Scene and Music: Dramatic 

Narration: “Después del divorcio, los hijos 

de Verónica dejaron de llevarse bien. Pelean 

constantemente. Es muy triste. Ella lamenta 

que ahora sus hijos…” 

Expected: Subjunctive 

Scene and Music: Upbeat, beach sounds  

Narration: “Construimos un castillo de arena 

muy bonito en la playa. Les dije a mis hijas 

con la voz de un rey, Necesitamos que este 

castillo…” 

 
 

 

Expected: Indicative 

Scene and Music: Dark Futuristic 

Narration: “Antonio tiene una gran 

imaginación. Imagina que en el futuro habrá 

más cosas que vuelen. Él piensa que…” 

Expected: Indicative 

Scene and Music: Playful, Italian Banjo 

Narration: “Estoy a dieta, pero me encanta 

comer pizza. Admito que…” 
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In the EPT, the lexicosemantic requirements of the matrix clause were expected to trigger 

the subjunctive mood in the complement clause for all experimental items. While matrix 

predicates were determined ahead of time, as shown in Table 5.4, participants were free to 

complete sentences as they saw fit given the context. By not requiring participants to use specific 

verbs in the complements, but rather allowing for spontaneous responses, the intent was to draw 

out a different picture of verbal competency without needing to time responses or weigh the 

uncertainty (or ignore the possibility) that participants may be guessing at verb forms based on a 

given infinitive. 

5.8 Grammaticality Judgment Task (GJT) 

Montrul (2007) argued that the simplification of mood morphology in heritage speakers’ 

production may also manifest itself in their receptive skills at the level of recognition and 

interpretation. Given Montrul’s findings, the main purpose of the Grammaticality Judgment Task 

(GJT) was to compare participants’ tacit receptive knowledge of mood choice to the participants’ 

semi-structured but largely natural, open-ended, and spontaneous spoken productive knowledge 

of the subjunctive from the Elicited Production Task (EPT). 

With the GJT, participants’ mastery of the Spanish subjunctive mood was assessed using 

three semantic or predicate type contexts: volitional, dubative, and emotive. This task helped 

assess if narrowing participants’ linguistic options (when compared to the open-endedness of the 

EPT) would bring the HSs closer to NS usage of the obligatory subjunctive in the same contexts. 

The GJT was designed to gauge participants’ ability to recognize obligatory contexts for 

subjunctive when focused on form. The task presented 16 grammatical items and 16 

ungrammatical items in an untimed web-based test where participants were asked to read a 

sentence and click on the word in the sentence where they believed an error resided, if any. A dot 
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appeared where they clicked, and they could move the dot to adjust their answer. If they found 

no error, they clicked on “Oración buena” (good sentence) as seen in Figure 5.1. All GJT items 

are listed in Appendix C. 

Figure 5.1   

Two examples from the Grammaticality Judgment Task (GJT) as they appear and as selected 

As appear Answer Selected 

Incorrect: Indicative 

  

Correct: Subjunctive 

  
 

The design of the GJT was intended to reveal whether potential errors made on the other 

two tasks were due to the more spontaneous, less structured nature of the EPT, or due to 

participants’ lack linguistic knowledge; therefore, the structured nature of the GJT was expected 

to allow for more accuracy in participants’ subjunctive mood if in fact they possessed that 

knowledge. 

 Some of the GJT mood items that were grammatically correct were taken from the online 

magazine Quién published in Mexico. Quién has U.S. readership, and linguistically, it appears to 
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have full editorial acceptance of Spanish/English code-switching and code-mixing4.  The website 

of CNN en Español with content targeting U.S. Spanish/English bilinguals was also used as a 

source for grammatically correct items. Items were selected from Quién and CNN en Español if 

they appeared in the present subjunctive for the tested matrix predicates. For example, a search 

for “me fascina que” revealed the sentence Me fascina que me pregunten [ask-SUBJ.3PL] por 

eso. This sentence, arising in Spanish NS speech in the magazine Quien, was used as one of the 

subjunctive-correct items on the GJT. To create a subjunctive incorrect item, the same process 

was used, but the correctly written subjunctive was replaced with the indicative. The sentence, 

Ariana Grande no quiere que la juzguen por sus parejas was taken as correctly written with the 

subjunctive juzguen [judge-SUBJ.3PL] from CNN en Español and changed to *juzgan [judge-

IND.3PL] and used as a GJT item that was incorrect. 

 The GJT also tested verb-subject, gender, and number agreement as non-mood items. 

These were taken from two published sources. The first source was the Fundación del Español 

Urgente (FundéuRAE). The FundéuRAE, a collaboration of the Real Academia Española and the 

Agencia EFE, provides an updated list of Spanish language recommendations targeting mass 

media content producers and professional writers. Essentially, the FundéuRAE acts as an arbiter 

of “good Spanish” for those who are interested in their guidance. They scour NS media 

published in Spanish and provide updated suggestion to extinguish grammatical and other 

Spanish language innovations (such as anglicisms) that recur frequently in newspapers, 

television, and in other official media sources. The FundéuRAE detected, for example, that NSs 

 
4 In contrast to code-switching, the term “code-mixing" refers to a condensed form of code-alternating: The 
switching takes place in a frequency, density and sequence in which their situational and local functions are no 
longer apparent. Instead, it presents itself as an autonomous mixed code that has a global function - such as marking 
(non-)belonging. Here the togetherness mixes with the togetherness of languages and codes. Such alternations are 
typically found in bilingual groups where hybrid codes have a strong group cohesive function. See Cacoullos, R. T., 
& Travis, C. E. (2018). Bilingualism in the community: Code-switching and grammars in contact. Cambridge 
University Press. . 
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subject-verb agreement errors recurred in the media in constructions like No sé pero 

supuestamente en el parlamento trabaja* > trabajan los parlamentarios, where trabaja [work-

IND.3SG] was incorrectly used in place of trabajan [work-IND.3PL] due to confusion with 

respect to which subject modified the verb (parlamento.SG or parlamentarios.PL). The incorrect 

item provided by the FundéuRAE was used an incorrect non-mood item on the GJT. The second 

source of GJT non-mood items was The New Reference Grammar of Modern Spanish (Butt & 

Benjamin, 2019). This book provides a set of detailed descriptive observations of Spanish 

grammar as found in Spanish-speaking localities across the world. For example, Butt and 

Benjamin (2019) used Primero todo fueron bromas (p. 35) which they found in the Mexican 

press to underscore the fact that when ser (to be) and verbs like volverse (to become) have a 

singular subject and a plural noun for their predicate, they agree in number with the predicate. 

This example was used as a GJT grammatical item.  

5.9 Lexicality Decision Test (LDT) 

Word recognition and production are essential cognitive processes for understanding and 

producing written and spoken language. The representations involved in lexical processing map 

semantic, syntactic, morphological, and phonetic-phonological properties. Lexical processing 

also correlates with grammatical knowledge in a number of L2 studies (Aguasvivas et al., 2018; 

Brysbaert, 2020) and there is support for the correlation between lexical and grammatical 

knowledge in heritage speakers. For example, Polinsky (1997) observed a correlation between 

lexical gaps in basic vocabulary and grammatical errors in production among HSs. The lexical 

deficits all showed a strong correlation with grammatical deficits. O'Grady et al. (2009) and the 

HALA Research Group (2009) also observed a strong correlation between a speaker’s 

knowledge of lexical items, measured in terms of a basic word list, and the speaker’s control of 
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grammatical phenomena. A correlation between grammatical and lexical knowledge was later 

reiterated by results from heritage Arabic (Benmamoun & Albirini, 2018; Benmamoun et al., 

2013) and Armenian (Godson, 2004). 

While the explanation for the correlation between lexical and grammatical knowledge is 

still debated, perhaps what matters is that such a correlation has been shown to exist. According 

to previous research, it is easier and faster to assess lexical knowledge through these kinds of 

lexicality tests. Since this knowledge may be predictive of grammatical proficiency, lexicality 

tests may offer an opportunity to assess heritage speakers’ language skills more broadly and 

grammatical skills specifically. This approach may be a superior and more reliable form of 

proficiency assessment than using form-focused, explicit knowledge tests that have been found 

to disadvantage HSs relative to L2s, like the Diploma de Español como Lengua Extranjera 

(DELE). For many researchers, the DELE underestimates HSs’ true language proficiency 

(Correa, 2011; Mikulski & Elola, 2013; Montrul & Perpiñán, 2011; Potowski et al., 2009). 

With these finding in mind, a Lexicality Decision Task (LDT) was designed and deployed 

as the proficiency test for this study. The LDT was designed to provide as much nuance as 

possible with respect to HSs’ knowledge of different categories of lexical items.  

Following Aguasvivas et al. (2018), a word bank of real lexical test items, real words, was 

constructed, and then the Wuggy pseudoword generating application (Keuleers & Brysbaert, 

2010) was used to create polysyllabic pseudowords that obey the phonotactic constraints of the 

set real Spanish words fed into the application. There was a total of 120 items split between 70% 

real Spanish words and 30% Spanish-like pseudowords following Aguasvivas et al. (2018). The 

set of real words were selected from three books: El pequeño libro de las 500 palabras para 

parecer más culto (Lázaro, 2015), Jergas de habla hispana (Fitch, 2006), and Using Spanish 
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Synonyms (Batchelor, 2006). Examples are given in Table 5.5, and the entire set of test items 

appear in Appendix D. 

Table 5.5   

Sources, categories, and example test items from the Lexicality Decision Task (LDT) 

Lázaro (2015) Fitch (2006) Batchelor (2006) Wuggy App 

Cultas  
(21) 

Registros 
(19) 

Localismos 
(12) 

Spanglish  
(8) 

Indicative  
(5) 

Pseudo  
(38) 

Altas (11) 
garrida 

pelamesa 
suripanta 
ululato 

R3 (10) 
medra 
fragoso 

ruin 
yantar 

gabacho 
pachanga 
papalote 
zancudo 

checar 
flirtean 
friquear 
marketa 

acucian 
espeta 
recaba 
refocila 

amurios 
asajes 

barplamas 
cacagre  
defidiz  
fopable 

mupicordo 
musefanta 
nadrido 
peforio 
pegla 
seijol 

Bajas (10) 
huraño 
lozana 

rubicundo 
vil 

R2 (9) 
dejadez 

embriagado 
escabroso 

parco 

  Subjunctive 
(17) 
haya 
idee 

despueble 
dijera 

 

Following Van Osch et al. (2018), participants were aurally presented with a 70/30 

percent real/pseudo split resulting in 82 real Spanish words and 34 Wuggy-generated 

pseudowords. These were delivered on the MiDialecto website. The words appeared on screen 

above green and red buttons. Unique to this study, participants could choose a NS male or female 

voice to accompany the written words, or no voice at all (although voice effects were not 

considered statistically important later). Using the Go/No-Go format, participants decided 

whether the word that appeared on screen (and perhaps heard simultaneously) was a real Spanish 

word or not, and then they pressed the green (yes, Go) or red (no, No-Go) button. Participants 

were instructed to rely on their language intuition and make their decisions quickly. The LDT 

was not timed; however, the number of seconds participants took to press a button following the 

appearance of a word was recorded. Figure 5.2 below provides two examples from the LDT. The 

first example shows the word infrinja [infringe-SUBJ.3SG] which simultaneously tests the 
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participants recognition of a real word and a subjunctive form. The second example shows a 

pseudoword, feluna, as generated by the Wuggy application. 

Figure 5.2   

Real word and pseudoword examples from the Lexicality Decision Test (LDT) 

Real Word 

[infringe-SUBJ.3SG] 

Pseudoword 

  

 

5.10 Twitter Corpus 

During piloting for this study NSs did not produce the indicative where the subjunctive 

was expected, that is, they showed no variation5, thus harvesting Twitter data was considered the 

most viable option for collecting sufficient data on the morphological instantiations of 

subjunctive or indicative to make reliable statistical claims with respect to variation in mood 

choices among NSs. This domain of computer-mediated discourse (CMD) was chosen for 

practical and theoretical reasons. In practical terms, Twitter is a source of immediate, accessible, 

machine-readable linguistic data that are spontaneously produced and electronically linked to 

specific geographies. In theoretical terms, strong ecological relationships between spontaneous 

speech online and offline have been shown to exit. For example, Twitter data have been 

triangulated with experimental data revealing significant probabilistic patterns between tweets 

 
5 This lack of mood variation among NSs is precedented in other languages as well. In their study of categorical and 
variable mood distinctions, Gudmestad and Edmonds (2015) found that the NSs of French recruited for their study 
exhibited a categorical use of the indicative or subjunctive. 
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and offline conversational data with respect to effect sizes and direction of effects for specific 

predictors. As Bohmann (2019) finds: “patterns observed in offline language use are reproduced 

in CMD at high levels of accuracy, displaying similar probabilistic preferences. Twitter strikes a 

particularly suitable balance between size, availability, global pervasiveness, extralinguistic 

information, and openness to dynamic linguistic developments” (p. 36). Besides being a highly 

effective means of exploring and understanding linguistic phenomena (Bohmann, 2019, 2020; 

Egbert & Baker, 2020), online environments like Twitter have also been found to be highly 

productive spaces for Spanish variationist research (Claes, 2017; Hoff, 2020), including research 

on Spanish geolectal variation (Bland & Morgan, 2020). 

While there are many advantages to using Twitter data for linguistic research, doing so 

introduces an array of data management and data cleaning challenges. Retrieving, validating, 

geocoding, reverse geocoding, standardizing, filtering, and interpreting the large Twitter dataset 

used in this study required the coordination of several specialized software applications, Stata 

programming, a working knowledge of regular expressions, and a sustained effort to clean and 

verify the data. On outline of data preparation and data cleaning steps follows. 

5.10.1 Data preparation 

1. Provalis Prosuite with WordStat 8 for Stata (Provalis, 2021) was used to collect 

tweets that contained the specific matrix verbs studied in this project, along with 

exact geographic coordinates of each Twitter user at the moment they posted their 

tweet. User IDs were also collected for data cleaning, matching, and merging. 

2. These data were then converted to Stata database format (DTA) and exported for 

parsing and statistical analysis in Stata 16.1 (StataCorp, 2021). 
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3. A data subset containing User ID and geocoordinates was exported from Stata to 

Excel to import to ArcGIS Pro 2.6 (ESRI, 2020) where reverse geocoding was 

conducted. Reverse geocoding typically produces a street address based on latitude 

and longitude. 

4. The reverse geocoded data from ArcGIS were then exported to Excel format, and then 

imported and merged with the full dataset in Stata where they was visually examined 

to ensure the merge procedure matched user IDs correctly. 

5. The Corpus del Español Web Dialects (Davies, 2016a) online database was used to 

select and compile the most commonly triggered verb forms following the 14 matrix 

predicates in this study. The result was 14,351 indicative forms, 19,368 subjunctive 

verb forms, 8004 conditional verb forms, and well as 51 of the most commonly 

occurring vos verb forms. 

6. The Corpus do Português Web/Dialects (Davies, 2016b) was used to create a 

database of the 500 highest frequency Portuguese words to help distinguish 

Portuguese tweets from Spanish tweets. The Portuguese dataset was cleaned by using 

a spellcheck set to Spanish and manually removing words that existed in both Spanish 

and Portuguese, and then visually inspecting them to ensure the remaining words 

were unique to Portuguese. The final list contained 279 high frequency Portuguese 

words that were unique to the language and could be used to identify and remove 

Portuguese tweets. 

5.10.2 Data cleaning 

1. The final dataset contained over 68,570 tweets. The dataset was split into three 

smaller datasets of approximately 20,000 tweets. These smaller datasets were created 
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to process them in parallel instances of Stata on a workstation optimized for statistical 

computing6. 

2. Reverse geocoded data were merged into each of the 20 datasets. Tweets originating 

from Brazil and Portugal were removed. 

3. A clone of the raw tweets was generated and set next to the tweets being standardized 

and parsed for later reference. Using RegEx and Stata programming, hashtags, URLs, 

@ tags, and punctuation were removed. All text was set to lowercase, and Portuguese 

texts were standardized to lowercase (e.g., Ã to ã). 

4. Consecutive letters not found in normatively written dictionary form Spanish (e.g., 

cuaaaate* > cuate), and orthographic corrections were made with a special focus on 

accented, auxiliary, and past participle verb forms (e.g., que le de* > que le dé*; se 

esta llendo* > se está yendo; no se ya do* > no se haya ido). 

5. The collected 14,351 indicative forms, 19,368 subjunctive verb forms, 8004 

conditional verb forms, and well as the 51 vos verb forms were orthographically 

tested and corrected. 

6. Retweets and tweets from the same user were removed. Each Twitter user was 

allowed to contribute only one datapoint. 

7. New variables were generated to identify matrix predicates, subjunctive, indicative, 

conditional, vos verb forms appearing within 15 words of each predicate, as well as 

tagging negations for later exclusion (e.g., no/no cabe/ni se/ duda que…) 

8. Tweets containing any of the unique 279 Portuguese words were tagged for review 

and elimination. 

 
6 Manipulating data using regular expressions (RegEx) is computationally demanding with large datasets.  
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9. The database was manually reviewed with a special focus on tweets where the matrix 

predicate + que + subj/ind verb forms were not clearly sequenced, where tags 

conflicted, and unanticipated orthographic innovations persisted.  

5.11 Statistical methods 

In the following section I introduce the statistical methods used in this study. These 

methods include all three lasso types (prediction, model selection, and inference), logistic 

regression, linear regression, Lin’s concordance coefficients, and multilevel modeling. Lasso was 

used to probe biographical background predictors, logistic regression was used to explore the 

effects of AoA for each matrix predicate, linear regression was used to examine the interaction of 

AoA and dominance, Lin’s concordance correlations were used to triangulate the tasks, and 

multilevel modeling was used to explore asymmetries between HSs and NSs in their use of verb 

mood.  

Since lasso may be less familiar than other statistical approaches used in extant HS 

studies, in the following sections (1) I describe why lasso methods were a good fit for the data in 

this study, (2) I briefly describe the two lasso methods that have been used in linguistics and the 

three lasso methods used in this study, (3) I highlight the advantages of inferential lasso 

specifically and, (4) I demonstrate how to interpret results. 

5.12 Lasso 

This study produced highly collinear, error-term correlated, high-dimensional noisy 

observational data. Much of the data violated the assumptions of linearity, homoscedasticity, 

independence, and normality that license traditional frequentist methods. With these kinds of 

data, it is possible to use a ceteris paribus regression approach by iterating through predictors 

one by one with the assumption that the remaining predictors were held constant when they were 
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in fact excluded from the model. A better approach would allow us to analyze predictors of 

interest while accounting for the remainder of the model by sifting through hundreds or 

thousands of potential covariates, or through a highly nonlinear expansion of potential 

covariates. Recent developments in machine learning do exactly that. 

The field of machine learning, and the lasso specifically, are increasingly attracting the 

attention of social scientists, including linguists. Lasso methods have been used in research areas 

such as corpus linguistics (Hammer et al., 2017), social linguistics (Kirkegaard, 2018), and sign 

language machine translation (Boulares & Jemni, 2016). Lasso is also a cross-disciplinarian’s 

tool found at the interface of linguistics and other disciplines, such as psychology (Nguyen et al., 

2017), education (Baldwin et al., 2020), and marketing (Netzer et al., 2019). It is especially 

prevalent among studies combining linguistics and psychology. Given Psychology’s recent focus 

on the research replication crisis, Yarkoni and Westfall (2017) comments in their research on 

bilingual reaction times are especially striking, specifically their comment that lasso techniques 

“can help psychology become a predictive science and allow us to better understand human 

behavior by eliminating spurious effects that are not predictive” (p. 11). 

Lasso is used in three ways, and all three ways are leveraged in this study as illustrated in 

Figure 5.3: (1) prediction, (2) model selection, and (3) to perform inference. Understanding how 

they differ is important to understanding what kinds of claims can be made in analyses. As 

discussed above, predictive lasso has been used across disciplines for selecting a set of variables 

that correlate with covariates that appear in the true model. Predictive lasso is therefore 

associational. Lasso for model selection has been used to select the important predictors and fit 

models using the chosen variables in other datasets, although this model selection does not give 

scientific meaning to coefficients, rather it reveals markers that correlate well with some 
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outcome. Thus, lasso for model selection is also associational. When lasso is used for inference, 

as used extensively in this project, we are interested in interpreting estimated coefficients and 

making causal claim. Inferential lasso is causational, and provides statistical support for making 

causal claims where they make theoretical sense. 

Figure 5.3  

Lasso steps used in this study 

 

5.12.1 Lasso, causation, and linguistics 

The lasso inferential methods used in this project reveal “true coefficients of the data-

generating process (DGP)” (StataCorp, 2019, p. 7), and causal interpretations are statistically 

licensed. Thus, inferential lasso affords potential advancements for fields that use it, including 

linguistics, because most traditional statistical methods are conditional on the selected model and 

cannot be interpreted as causal. As Berk et al. (2013) state, the goal of traditional lasso methods 

is “to merely describe association between predictor and response variables; no data generating 

or causal claims are implied” (p.43). Thus, traditional methods, even traditional lasso methods, 

provide associational insights. Through resampling and accounting for errors that arise in model 

selection, DGP causal interpretation is possible with inferential lasso, that is, for HS studies, we 

can get closer to identifying and understanding bilingual processes or mechanisms that give rise 

to the to specific grammatical outcomes, like the production of the subjunctive. This is especially 
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important given that linguistic knowledge is not a permanent state, but is characterized by 

reflexivity, processuality, and participation. Given that bilinguals blend various forms and 

degrees of linguistic hybridity oscillating between adaptation, search for place, and resistance, it 

becomes even more important to broaden our perspectives on process-related aspects of bilingual 

language perception, comprehension, and production. It also becomes important to identify and 

use the best statistical methods possible to estimate and interpret values for the true model that 

generated the bilingual data being analyzed. 

5.12.2 Interpreting inferential lasso output 

Inferential lasso allows us to focus on our questions of interest and less on the 

unimportant parts of our model. It sorts relevant from irrelevant variables, it allows us to control 

variables that affect outcomes, and it handles nonlinearities and interactions. The result is a 

reliable set of selected covariates that belong in the model, along with coefficients, standard 

errors, and p-values. Standard regression output in the form of tables is provided throughout this 

study; however, lasso results are immediately interpretable from the provided figures. 

Figure 5.4 below is annotated to demonstrate how figures derived from inferential lasso 

are interpreted. Figure 5.4 shows the results of the AoA of Spanish and English on the 

production of the subjunctive in obligatory contexts as discussed further in the next chapter. 

Referring to Figure 5.4, the outcome variable Y is the number of times the subjunctive was 

felicitously produced. Since the data naturally arise with a Poisson distribution, transforming 

them to fit more familiar linear models is unjustified, thus, a Poisson model is appropriate. 

Poisson models can be set to produce an Incidence Rate Ratio (IRR) which is an effect size 

interpretable in real terms. For this example on the effects of the AoA of Spanish and English, 

the IRR coefficient is interpreted as a single percentage increase or decrease in the production of 
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the subjunctive for each year increase in age. Continuing with Figure 5.4, the IRR scale is on the 

x-axis, and the IRR point estimates for the predictors are in the plot space. Since Poisson was 

performed within the inferential lasso framework, the statistical procedure is referred to as 

“cross-fit partialing-out lasso Poisson regression”. This regression selected AoA Spanish and 

AoA of English as important predictors and displayed their effects as seen in Figure 5.4. 

Figure 5.4   

Annotated results for AoA using cross-fit partialing-out lasso Poisson regression 

 

In Figure 5.4, the point estimates for the predictors are plotted along with their 95% 

confidence intervals. The vertical dashed green line in the center is set at 1.00 and represents no 

effect. Anything to the left of the line represents a decrease in the effect of the covariate on 

subjunctive production, and anything to the right of the line represents an increase in the effect of 

the covariate on subjunctive production. If the point estimate lies on the dotted green line, or its 

confidence intervals cross the line, the effect is not statistically significant at α = .05; however, if 

the predictive step within inferential lasso selected the covariate, it may still be important within 
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the context of a larger pattern. As described below, in inference we seek data-generating 

processes (DGP), sometimes called data-generating mechanisms (DGM), that are by observable 

(and testable) data patterns. Therefore, data patterns displayed in figures are potentially 

meaningful even when point estimates and confidence intervals cross 1. 

Interpreting the AoA of Spanish on the production of the subjunctive in Figure 5.4, we 

see that the point estimate is 0.949. The point is to the left of the green dotted line (a smaller 

number), therefore we know there is a negative effect of AoA of Spanish on the production of 

the subjunctive. Keep in mind that the estimate reflects a single unit increase on a scale. In this 

case, the scale is years, and a single unit is one year. Therefore, for each year increase in the 

AoA of Spanish, there is a decrease in the production of the subjunctive. To estimate the exact 

percent decrease, we subtract the estimate from 1 (no effect). Therefore, 1 – .0949 reveals that 

there is approximately a .05 or 5% decrease in the production of the subjunctive for each year 

increase in the AoA of Spanish. Following the same steps to determine the effect of AoA of 

English, we find that there is a .04 or 4% increase in the production of the subjunctive for each 

year increase in AoA of English. These results confirm that later acquisition of English and 

earlier acquisition of Spanish lead to greater production of the subjunctive in the obligatory 

contexts studied herein. 

5.12.3 Lasso variables 

As shown in Figure 5.5, the types of variables used in inferential lasso include the 

outcome variable (production of the subjunctive for the EPT), and the predictors (such as AoA 

and family language preferences), and the control variables. While controlling for other variables 

occurs in many other statistical environments, inferential lasso requires control variables, and 

can control for hundreds or thousands of variables. In this study the control variables used 
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against any single continuous predictor or categorical covariate were the rest of the covariates 

found to be predictive by lasso in this project. 

Figure 5.5   

Types of variables used in inferential lasso 

 

 

5.13 Null Hypothesis Statistical Testing (NHST) 

Following guidelines from the American Psychological Association (APA) and American 

Statistics Association (ASA), Null Hypothesis Statistical Testing (NHST) and the p-values it 

produces did not play a central role in determining the importance of predictors on verb mood 

outcomes in this study. The ASA Statement on p-Values and Statistical Significance (Wasserstein 

& Lazar, 2016) clarifies the reason to demote p-values: “P-values do not measure the probability 

that the studied hypothesis is true; A p-value, or statistical significance, does not measure the 

size of an effect or the importance of a result” (p. 131). Concerns related to relying too heavily 

on p-values have been raised in linguistics (Kidhardt, 2015; Larson-Hall & Plonsky, 2015; Wei 
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et al., 2019), and recently acted upon. For example, Birnbaum (2019) in her study of the use of 

the subjunctive by New York City Spanish speakers states, “results with p-values above .05 are 

not rejected” (p. 101) following Shin and Otheguy (2013) who asserted that p > .05 may “reflect 

a true relationship between variables holding in the New York population” (Shin & Otheguy, 

2013, as cited in Birnbaum, 2019, p. 101).  

Following the APA and best practices in empirical statistical research, p-values 

associated to point estimates used in this project are not emphasized. They do not rule in nor do 

they rule out statistically, theoretically, and experientially grounded discussions of bilingual 

patterns and possible processes that give rise to the subjunctive. However, they can shed light on 

the stability of standard errors given the size of the dataset, and they can influence the degree to 

which confidence can be claimed for specific results. Following Cumming and Calin-Jageman 

(2016), stars are not used on p-values found in lasso regression tables, but they are commented 

and interpreted in prose. Test statistic p-values become more important in the multilevel models 

that are used to explore how HSs and NSs differ with respect to the production of the 

subjunctive. Greater reliance on p-values in multilevel (ML) modeling is partly due to a lack of 

agreement on how to calculate and interpret effect sizes in ML models (Hox et al., 2017). In ML 

data tables displayed in this study, daggers (†) are used to signal nonsignificant trends as 

provided by the APA’s (2019) Publication Manual. 

5.14 Central tendency reporting 

Central tendencies for unimodal distributions, like skew and kurtosis, are reported in 

Chapter 6.  Central tendency reporting practices are encouraged by empirical researchers: 

“descriptive and inferential measures of non-normality should be a routine part of research 
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reporting, along with graphic displays of the frequency distribution of important variables” 

(Hopkins & Weeks, 1990).  

Measures of central tendency are useful in linguistic research because they convey 

distributional information about the population that is often interesting or otherwise hidden (e.g., 

how Age of Onset of Bilingualism skews for the population being studied). Central tendencies, 

like skew and kurtosis, affect all statistical procedures. Skewness measures the degree and 

direction of asymmetry. A symmetric distribution has a skewness of 0. A negative skewness is 

“left skewed” and occurs when mean is less than the median. A positive skewness is “right 

skewed” and occurs when median is less than the mean. Kurtosis is a measure of the heaviness of 

the tails of a given distribution. A normal distribution has a kurtosis of 3, and heavy tailed 

distributions will have kurtosis greater than 3 and light tailed distributions will have kurtosis less 

than 3.   

5.15 Lin’s Concordance Correlation Coefficient (CCC) 

Lin’s Concordance Correlation Coefficients (CCCs) are used to assess agreement on a 

measure obtainable by two methods (Lawrence & Lin, 1989). During task triangulation, Lin’s 

CCCs were computed to assess the degree to which the production (EPT), grammaticality (GJT), 

and lexicality (LDT) tasks agreed with each other in measuring the presence of the subjunctive 

as an outcome variable. This method allowed tasks to be evaluated in pairs against a statistically 

generated “gold standard”, or line of perfect concordance. Lin’s CCCs combine measures of both 

precision and accuracy to determine how far the observed data deviate from this line. The 

accuracy of the data is measured by increasing coefficient values as a function of the nearness of 

the data’s reduced major axis to the line of perfect concordance, and the precision of the data is 

measured by calculating the tightness of the data about their reduced major axis. Lin’s 
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concordance coefficients range from 0 to ±1, similar to Pearson’s correlation coefficients. 

However, contrary to Pearson’s and other correlation coefficients, with < 0.2 evaluated as poor 

and > 0.8 as excellent, this study uses a slightly modified interpretation for Lin’s CCC values 

based on combining McBride’s (2005) concordance scale with that of Landis and Koch (1977). 

This modified scale is provided next to the results for Lin’s CCC for each task pair examined in 

the triangulation section of Chapter 4. 
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Chapter 6: Results 

6.1 Introduction 

In this chapter I present the results of three tasks completed by 95 Spanish heritage 

speakers, as well results from a mood choice corpus of 68,570 native Spanish speakers. The three 

tasks were the Elicited Production Task (EPT), the Grammaticality Judgment Task (GJT), and 

the Lexicality Decision Task (LDT), and the corpus comprising tweet data represented mood 

production by speakers in 19 Spanish-speaking countries and Puerto Rico. The reporting path 

taken in this chapter is: 

1. Report statistical findings for lasso-selected predictors from the Bilingual Background 

Questionnaire (BBQ) using results from the EPT. 

a. Descriptive statistics and distributions 

b. Statistical analysis and predictions  

c. Interpretive summaries 

2. Report GJT and LDT findings. 

3. Triangulate EPT, GJT, and LDT results. 

a. Investigate statistical inconsistencies 

4. Report HS and NS verbal mood usage for selected matrix predicates. 

a. Summarize the data. 

b. Statistically model differences. 

i. U.S. HSs and world NSs7 

ii. U.S. HSs and Mexican NSs by predicate pairs 

 
7 “World NSs” in this study refers to native Spanish-speaking tweet producers whose geographical coordinates 
placed them in one of the 19 countries and Puerto Rico used in this study.  
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5. Report frequency effects for HSs and world NSs. 

6.1.1 Subsets of lasso-selected variables 

The first task was the Elicited Production Task (EPT), and the first set of variables in the 

production task included the matrix predicates shown in Table 6.1 below, repeated from Table 

1.1 in Chapter 1. These predicates were treated (1) as the outcome variable (Y) representing the 

total number of subjunctive and indicative choices made by participants in aggregate for all 14 

predicates, (2) as verbal or adjectival predicate groups representing 7 predicates in each group, 

and (3) as individual outcome variables. The first of these three, total felicitous subjunctive 

production specifically, was the most common for exploring the effects of lasso-selected 

predictors, that is, to analyze the effect of predictors taken from the BBQ on verb mood choice, 

the total number of times participants produced the subjunctive felicitously was calculated and 

set as the outcome variable and inferential cross-fit partialing-out lasso Poisson regression was 

performed.  

Table 6.1   

Selection of matrix predicates + que (Repeated from Table 1.1) 

Predicate Type Verbal Predicate Adjectival Predicate 

Volitional Necesitar que Es necesario que 

Volitional Preferir que Es preferible que 

Dubative Dudar que Es dudable que  

Emotive Comment Sorprender que Es sorprendente que 

Emotive Comment Lamentar que Es lamentable que 

Emotive Comment Fascinar que Es fascinante que 

Emotive Comment Emocionar que Es emocionante que 
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The second set of variables were the 129 predictors taken from the BBQ. The predictors 

were treated as covariates that could be individually tested against specific outcome variables 

while selecting other empirically relevant covariates as controls. Appendix A lists the questions 

that gave rise to the BBQ predictors analyzed in this study. Table 6.2 below lists the BBQ 

predictors that were selected as statistically meaningful covariates by inferential lasso, and how 

there were categorized. These predictors are explored in detail in this chapter. 

Table 6.2   

BBQ categories, number of predictors, and lasso-selected predictor descriptions  

Category Number Predictors 

History (4) 2 

1 

1 

AoA of English/Spanish 

Years of classes in English 

Community language balance English vs Spanish for most 

of life where English/Spanish spoken by majority of people 

(outside home) 

Family (4)  

1 

1 

1 

1 

Languages spoken by:  

     Mother 

     Maternal grandmother/grandfather 

     Father 

     Paternal grandmother 

Identity (4) 2 

2 

Feel like self when speaking English/Spanish 

Identify with the English/Spanish-speaking culture 

Performance (2) 1 

1 

I have an English accent when speaking Spanish 

I can be persuasive in Spanish 

Verbal 

Exchanges (4) 

1 

1 

1 

1 

Speak to younger relatives 

Spoken to by Friends 

Spoken to in service encounters 

Speak in service encounters 

Self-Directed (3) 2 

1 

Speak to self in English/Spanish 

Dream in 
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Religion (3) 1 

1 

1 

Church given in 

Speak in church 

Read religious texts in 

Social Media (5) 2 

2 

1 

Texting/reading texts 

Read/write Facebook 

Snapchat & Instagram & TikTok 

 

6.2 Reliability coefficient McDonald’s Omega (Ω) 

The scale reliability coefficient that was used in this study to determine if the observed 

differences between participants was due to the differences in true scores rather than due to 

measurement errors was McDonald’s Omega (McDonald, 1999). Omega is similar to the more 

commonly reported Cronbach’s Alpha, but preferable in most practical applications because the 

restrictive assumptions of Cronbach’s Alpha are rarely met in practice (Flora, 2020; Hayes & 

Coutts, 2020). The number of items in the scale was 30. The McDonald’s (Ω) Scale reliability 

coefficient for this group of 30 predictors was 0.8393, thus, I can assert with high confidence that 

the observed differences between participants was due to the differences in their true scores. 

6.3 Effects of lasso-selected bilingual history predictors 

A large number theoretical and empirical studies explore the impact of HSs biographical 

histories on Spanish heritage speaker language perception, comprehension, and production 

(Beaudrie, 2009; Giancaspro, 2017; Lipski, 1978; Montrul, 2016; Montrul & Mason, 2020; 

Silva-Corvalán, 1991, 1994a, 2001, 2015). Given its importance, I began by exploring how 

lasso-selected bilingual history covariates related to morphological instantiations of the 

subjunctive in nominal clause complements following the 14 predicates listed in Table 6.1 

above. The four bilingual history predictors selected by lasso were: 
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 AoA of English and Spanish 

 Years of classes in English 

 Community language balance 

Community language balance was included as a bilingual history predictor because the 

underlying question asked participants to report if they lived most of their lives in an English, 

Spanish, or bilingual community defined as the language used by the majority of people in the 

community outside of their homes. 

In the following sections, distributions and descriptive statistics for lasso-selected 

bilingual history predictors are followed by the corresponding statistical analyses, predictions, 

and a summary interpreting the predictions.  

6.3.1 Distributions and descriptive statistics 

Table 6.3 below displays the predictors selected by lasso for the bilingual history group 

along with distributions and summary statistics. AoA Spanish (M = 1.64, SD = 2.29) ranged from 

1 to 15 years old; AoA English (M = 4.22, SD = 2.53) ranged from 1 to 14 years old; Years of 

Classes in English (M = 13.47, SD = 3.70) ranged from 4 to 20 years; and Community Language 

Balance set on a 5-point Likert scale (1 = English to 5 = Spanish).  

As seen in Table 6.3, AoA of Spanish was highly leptokurtic (> 3) and substantially right 

skewed (> 1) with respect to central tendencies of the data. AoA English was less kurtotic and 

less skewed, roughly within normal distribution expectations. Years of classes of English was the 

least kurtotic and skewed. For community language balance, most participants reported About 

the Same Spanish/English (41%) and More Spanish (23%), and for Community Language 

Balance, most participants indicated that they have lived most of their lives in communities that 

were about the same for English and Spanish. 
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Table 6.3   

Distributions and descriptive statistics for lasso-selected bilingual history predictors 

AoA of Spanish 

Figure 6.3a Table 6.3a 

 

Mean 1.6421053 

Std Dev 2.2920575 

N 95 

Skewness 4.8757007 

Kurtosis 24.333787 

Minimum 1 

Maximum 15 

Range 14 
 

AoA of English 

Figure 6.3b Table 6.3b 

 

Mean 4.2210526 

Std Dev 2.5272092 

N 95 

Skewness 1.0421154 

Kurtosis 2.6017989 

Minimum 1 

Maximum 14 

Range 13 
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Years of Classes in English 

Figure 6.3c Table 6.3c 

 

Mean 13.473684 

Std Dev 3.6983093 

N 95 

Skewness  -0.689214 

Kurtosis 0.3356821 

Minimum 4 

Maximum 20 

Range 16 
 

Community Language Balance 

Figure 6.3d Table 6.3d 

 

Level  Count 

About Same 39 

More Spanish 22 

More English 20 

English 8 

Spanish 6 

Total 95 
 

 

6.3.2 Statistical analysis 

A set of cross-fit partialing-out lasso Poisson regressions were performed on the lasso-

selected bilingual history variables with a total of 95 participants. Incidence-rate ratios (IRRs) 

with their robust standard errors, test statistics, and 95% confidence intervals were calculated for 



 
 

 

101 
 

the specified bilingual history predictors. Results are displayed in Figure 6.6 and Table 6.4 

below. 

Figure 6.6   

Effects of lasso-selected bilingual history predictors 

Table 6.4   

Effects of lasso-selected bilingual history predictors 

Variable IRR SE 95% CI p 

   LL UL  

Age of Acquisition      

  AoA Spanish 0.949 0.019 0.912 0.987 0.010 

  AoA English 1.036 0.014 1.009 1.064 0.010 

Classes      

  Years of Classes in English 0.971 0.016 0.941 1.001 0.062 

Community Language Balance      

  About Same 0.912 0.076 0.775 1.072 0.265 
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  More Spanish 1.139 0.101 0.956 1.356 0.144 

  Spanish 1.255 0.127 1.029 1.530 0.025 

Note. Total N = 95. IRR = Incidence Rate Ratio; SE = Robust Standard Error; CI = Confidence Interval; LL = 
Lower Limit; UL = Upper Limit.  

 

6.3.3 Predictions for bilingual history predictors 

As seen in Figure 6.6 and Table 6.4, results suggest that for each year increase in AoA 

Spanish, speakers are predicted to produce the subjunctive about 4% less frequently on average. 

(IRR = 0.957, p = 0.047, SE = 0.021, CI = 0.917, 0.999). For each year increase in AoA English, 

they are predicted to produce the subjunctive about 3% more frequently on average (IRR = 

1.031, p = 0.025, SE = 0.014, CI = 1.004, 1.059). For Years of Classes in English, they are 

predicted to produce the subjunctive about 3% less frequently (IRR = 0.972, p = 0.075, SE = 

0.016, CI = 0.941, 1.003), yet more data are needed to assess the confidence limits of the point 

estimate. HSs are predicted to use the subjunctive about 8% less frequently when they choose 

About Same English and Spanish for the variable Community Language Balance (IRR = 0.920, p 

= 0.319, SE = 0.077, CI = 0.781, 1.084), yet more data are needed to confirm this finding. 

Speakers are predicted to use the subjunctive about 17% more frequently when they choose 

More Spanish than English for Community Language Balance (IRR = 1.166, p = 0.086, SE = 

0.105, CI = 0.978, 1.390). Finally, they are predicted to use the subjunctive about 28% more 

frequently when they choose Spanish for Community Language Balance (IRR = 1.279, p = 

0.017, SE = 0.132, CI = 1.045, 1.565). 

6.3.4 Summary of bilingual history predictors 

The bilingual history predictors selected by lasso confirm that, as described in Chapter 5, 

later acquisition of English and earlier acquisition of Spanish lead to greater production of the 

subjunctive in the obligatory contexts studied. This confirms many studies that indicate that AoA 
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is one of the most robust biographical factors, having been shown to be instrumental in 

identifying speaker fluency (Köpke & Genevska-Hanke, 2018) and felicitous subjunctive 

outcomes (Blake, 1983; Perez-Cortes, 2016). 

Examining years of classes taken in English, the results show that there is a decrease in 

predicted subjunctive when participants received more formal education in English. Community 

Language Balance results as seen in Figure 6.6 show some standard error problems, but a clear 

pattern emerges indicating that as the language balance in the community moves from about the 

same English/Spanish to Spanish, there is an increase in the predicted probability that HSs will 

produce the subjunctive in obligatory contexts. In fact, we can predict with confidence that there 

will be a 28% increase in the production of subjunctive in obligatory contexts if a HS spends 

most of their life in a Spanish-speaking community. 

6.4 Average effects of parent and grandparent language use 

The following analysis examines the effects parent and grandparent use of Spanish and 

English with their bilingual children or bilingual grandchildren. Parent and grandparent language 

choices are predictors set on a 3-point Family Language Use scale (1 = English, 2 = Bilingual 

Spanish & English, 3 = Spanish, and 0 = Neither). 

Predictive lasso chose mother, maternal grandparents, and paternal grandmother as 

important subjunctive production predictors. The father’s effect on the subjunctive was manually 

included as a predictor in this analysis to understand where it stood with respect to the mother 

and grandparent effects. The parent and grandparent language preference variables examined 

were: Mother's Language (n = 60, M = 2.65, SD = 0.48), Maternal Grandmother's Language (n 

= 60, M = 2.92, SD = 0.33), Maternal Grandfather's Language (n = 60, M = 2.93, SD = 0.31), 
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Father's Language (n = 60, M = 2.50, SD = 0.70), and Paternal Grandmother's Language (n = 

60, M = 2.97, SD = 0.18). 

6.4.1 Statistical analysis 

A set of partialing-out lasso Poisson regressions were performed on parent and 

grandparent language use predictors set as continuous to reveal the average effects for each. Not 

every participant (N = 95) answered all parent and grandparent language use questions, thus 

participant subsets (n = x) are reported where they were calculated. Incidence-rate ratios (IRRs) 

with their robust standard errors, test statistics, and 95% confidence intervals were also 

calculated for each language use predictor. Results are displayed in Figure 6.7 and Table 6.5 

below.  

Figure 6.7   

Effects of lasso-selected parent and grandparent language use 
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Table 6.5   

Effects of lasso-selected parent and grandparent language use 

Variable IRR SE 95% CI p 

   LL UL  

Mother's Side      

  Mother's Language 1.351 0.164 1.064 1.714 0.013 

  Maternal Grandmother's Language 2.312 0.221 1.917 2.787 <.001 

  Maternal Grandfather's Language 2.034 0.326 1.486 2.784 <.001 

Father's Side      

  Father's Language 1.011 0.072 0.880 1.162 0.876 

  Paternal Grandmother's Language 2.049 0.620 1.133 3.706 0.018 

Note. Total N = 60. IRR = Incidence Rate Ratio; SE = Robust Standard Error; CI = Confidence 
Interval; LL = Lower Limit; UL = Upper Limit.  

 

6.4.2 Predictions for parent and grandparent language use 

For the mother's side, a bilingual8 child is predicted to produce the subjunctive about 35% 

more frequently for each categorical increase across the scale from English (1) to Spanish (5) 

with respect to Mother's Language (IRR = 1.351, p = 0.013, SE = 0.164, CI = 1.064, 1.714). A 

bilingual grandchild is predicted to produce the subjunctive about 2.3 times more frequently for 

each categorical increase across the scale with respect to Maternal Grandmother's Language 

(IRR = 2.312, p <.001, SE = 0.221, CI = 1.917, 2.787). The bilingual grandchild is predicted to 

use the subjunctive about 2 times more frequently for each unit increase across the scale with 

respect to Maternal Grandfather's Language (IRR = 2.034, p <.001, SE = 0.326, CI = 1.486, 

2.784). For the father's side, a bilingual child is predicted to produce the subjunctive about 1% 

more frequently for each categorical increase across the scale with respect to Father's Language 

 
8 Unlike other sections in this study, heritage speakers are referred to as bilinguals in the context of this analysis to 
simplify prose around family member designations. 
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(IRR = 1.011, p = 0.876, SE = 0.072, CI = 0.880, 1.162), but this predictor was manually added 

for the sake comparison and standard errors were unstable. The bilingual grandchild is predicted 

to use the subjunctive about 2 times more frequently for each category increase across the scale 

with respect to Paternal Grandmother's Language (IRR = 2.049, p = 0.018, SE = 0.620, CI = 

1.133, 3.706). 

6.4.3 Summary for parent and grandparent language use 

 The most salient result from the analysis of parent and grandparent effects on the 

production of the subjunctive is the effect of having a maternal grandmother who speaks 

Spanish. This result is empirically sound given that participants were asked if they personally 

speak with their grandparents, although data identifying the primary caregivers were not 

collected in this study. All participants who answered questions about their grandparents (n = 60) 

confirmed that they personally speak to their grandparents regularly. Thus, I can assert with high 

confidence that a bilingual grandchild with a maternal grandmother who speaks Spanish is 2.3 

times more likely to produce the subjunctive in obligatory contexts. The next highest impact on 

the production of the subjunctive comes from a bilingual grandchild’s paternal grandmother, 

showing that the bilingual grandchild is 2.1 times more likely to produce the subjunctive in 

obligatory contexts, but with very wide confidence intervals suggesting the true value could be 

high or lower than the point estimate. With respect to the maternal grandfather, a bilingual 

grandchild is 2.1 times more likely to produce the subjunctive. The mother’s effect on the 

subjunctive follows with a 35% increase likelihood of the subjunctive. Finally, the bilingual 

child’s father’s use of Spanish shows no effect on the increase or decrease in the subjunctive 

since the confidence intervals crosses one (1 = no effect). A categorical covariate breakdown of 

participant language preferences on the 6-point Language Use Likert scale (1 = English to 5 = 
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Spanish, and 0 = Neither) will help to make sense of the effect of the father’s languages, if any 

effect indeed exists. 

6.5 Effects of parent and grandparent language use factors 

Like the previous analysis, the following analysis examines the effects of the use of 

Spanish and English by parents and grandparents on the production of the subjunctive by 

bilingual children and grandchildren, but for this new analysis, each item on the 6-point 

Language Use Likert scale (1 = English to 5 = Spanish, and 0 = Neither) was turned into a factor, 

a process often called dummy coding. In this process each item on the Likert scale becomes a 

categorical covariate that can be used as predictor for the production of the subjunctive. 

Distributions and descriptive statistics for lasso-selected predictors come next, followed by the 

corresponding statistical analyses and interpretive summary. 

6.5.1 Distributions and descriptive statistics 

Parent and grandparent language preference variables examined were: Mother's 

Language (n = 60, M = 3.30, SD = 0.96), Maternal Grandmother's Language (n = 60, M = 3.85, 

SD = 0.58), Maternal Grandfather's Language (n = 60, M = 3.87, SD = 0.54), Father's Language 

(n = 60, M = 3.18, SD = 1.00), and Paternal Grandmother's Language (n = 60, M = 3.93, SD = 

0.36). All parent and grandparent language preference were set on a Language Use Likert scale 

(1 = English to 5 = Spanish, and 0 = Neither). 

As seen in Table 6.6, the distributions of the Likert scale selections, now set as individual 

categorical predictors, show that parents and grandparents of the participants in the study spoke 

Spanish more than English. Grandparents spoke Spanish (93-97%) far more than English (3-5%) 

and parents were spoke about the same amount of Spanish (58-68%) and English (35-37%).  
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Table 6.6   

Distributions and descriptive statistics for parent and grandparent language use factors 

Mother Language Use 

Figure 6.6a Table 6.6a 

 

Level  Count 

Spanish 39 
Both Es & En 21 
Total 60 

 

Maternal Grandmother Language Use 

Figure 6.6b Table 6.6b 

 

Level  Count 

Spanish 56 
Both Es & En 3 
English 1 
Total 60 

 

Maternal Grandfather Language Use 

Figure 6.6c Table 6.6c 

 

Level  Count 

Spanish 56 
Both Es & En 2 
English 1 
Es & Other 1 
Total 60 
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Father Language Use 

Figure 6.6d Table 6.6d 

 

Level  Count 

Spanish 35 
Both Es & En 22 
Es & Other 2 
English 1 
Total 60 

 

Maternal Grandmother Language Use 

Figure 6.6c Table 6.6c 

 

Level  Count 

Spanish 58 
Both Es & En 2 
Total 60 

 

 

6.5.2 Statistical analysis 

A new set of partialing-out lasso Poisson regressions were performed on parent and 

grandparent language preference variables, but this time to explore them at individual categorical 

covariates. Not every participant in the study (N = 95) answered every parent and grandparent 

question, thus participant subsets (n = x) are reported where they were calculated. Incidence-rate 

ratios (IRRs) with their robust standard errors, test statistics, and 95% confidence intervals were 

calculated for each covariate. Results are displayed in Figure 6.8 and Table 6.7 below. 
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Figure 6.8   

Effects of lasso-selected parent and grandparent language use factors 
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Table 6.7   

Effects of lasso-selected parent and grandparent language use factors 

Variable IRR SE 95% CI p 

   LL UL  

Mother's Side      

  Mother's Language      

  Spanish 1.351 0.164 1.064 1.714 0.013 

  Maternal Grandmother's Language      

  Both Spanish and English 0.417 0.070 0.300 0.580 <.001 

  Spanish 2.824 0.579 1.890 4.219 <.001 

  Maternal Grandfather's Language      

  Both Spanish and English 0.532 0.153 0.303 0.934 0.028 

  Spanish 1.515 0.529 0.764 3.003 0.234 

Father's Side      

  Father's Language      

  Both Spanish and English 0.901 0.097 0.728 1.113 0.333 

  Spanish 1.089 0.112 0.890 1.333 0.407 

  Paternal Grandmother's Language      

  Spanish 2.049 0.620 1.133 3.707 0.018 

Note. Total N = 60. IRR = Incidence Rate Ratio; SE = Robust Standard Error; CI = Confidence Interval; LL = 
Lower Limit; UL = Upper Limit.  

 

6.5.3 Predictions for parent and grandparent language use factors 

With respect to the lasso-selected parent and grandparent language use factors, for the 

mother's Side, a bilingual child is predicted to produce the subjunctive about 35% more 

frequently when the Mother's Language is Spanish (IRR = 1.351, p = 0.013, SE = 0.164, CI = 

1.064, 1.714). A bilingual grandchild is predicted to produce the subjunctive about 58% less 

frequently when the Maternal Grandmother's Language is both Spanish and English (IRR = 

0.417, p <.001, SE = 0.070, CI = 0.300, 0.580). The grandchild is also predicted to use the 

subjunctive about 2.8 times more frequently when the Maternal Grandmother's Language is 

Spanish (IRR = 2.824, p <.001, SE = 0.579, CI = 1.890, 4.219). A bilingual grandchild is 



 
 

 

112 
 

predicted to produce the subjunctive about 47% less frequently when the Maternal Grandfather's 

Language is both Spanish and English (IRR = 0.532, p = 0.028, SE = 0.153, CI = 0.303, 0.934). 

The grandchild is predicted to use the subjunctive about 51% more frequently when the Maternal 

Grandfather's Language is Spanish (IRR = 1.515, p = 0.234, SE = 0.529, CI = 0.764, 3.003).  

For the father's side, a bilingual child is predicted to produce the subjunctive about 10% 

less frequently when the Father's Language is both Spanish and English (IRR = 0.901, p = 0.333, 

SE = 0.097, CI = 0.728, 1.113). The child is predicted to use the subjunctive about 9% more 

frequently when the Father's Language is Spanish (IRR = 1.089, p = 0.407, SE = 0.112, CI = 

0.890, 1.333). A bilingual grandchild is also predicted to produce the subjunctive about 2 times 

more frequently when the Paternal Grandmother's Language is Spanish (IRR = 2.049, p = 0.018, 

SE = 0.620, CI = 1.133, 3.707). 

6.5.4 Summary of parent and grandparent language use factors 

The Likert factor or categorical covariate breakdown for parent and grandparent 

predictors reveals a pattern that suggests that having Spanish monolingual grandparents has the 

greatest effect in terms of family members on the predicted probability that a HS will produce 

the subjunctive in obligatory contexts. The effects of the maternal grandmother are especially 

strong, indicating that a bilingual grandchild is likely to produce the subjunctive 2.8 times more 

often if the grandchild’s maternal grandmother is a monolingual Spanish speaker. When 

maternal grandparents are bilingual, there is a large drop in predicted subjunctive: a drop of 58% 

if the maternal grandmother is English/Spanish bilingual, and a drop of 47% if the maternal 

grandfather is English/Spanish bilingual. It remains to be seen if grandparent data reflect the 

generational status of the HSs (a latent variable in this analysis), or whether the effect is more 

direct.  
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In terms of mother and father effects, the effect of having a mother who only speaks 

Spanish is meaningful, resulting in a 35% increase in predicted subjunctive. As for the father’s 

effects, the standard errors are unstable, but there appears to be a pattern that suggests that a 

bilingual father leads to less production of the subjunctive, and a monolingual Spanish-speaking 

father leads to more production of the subjunctive. 

6.6 Average effects for Feel Like Self when speaking in Spanish and English 

In this and the following section I include analyses of the Feel Like Self (Identity) 

predictors that lasso for prediction selected as statistically meaningful to the outcome variable 

which was the production of subjunctive.  

Two analyses follow. The first addresses the average, or overall effects of feeling like 

oneself in Spanish or English on the production of the subjunctive. As done in the previous 

analysis, the second analysis on Feel Like Self predictors draws out more detail by generating 

indicator, or factor variables for each of the responses for Feel Like Self in Spanish and English 

on the Agreement Likert scale, which was a 5-point Likert scale (1 = Strongly Disagree to 5 = 

Strongly Agree). This second analysis is preceded by the relevant distributions and descriptive 

statistics for the individual factor variables.  

6.6.1 Statistical analysis 

Two partialing-out lasso Poisson regressions were performed on the following bilingual 

identity variables set as continuous to evaluate their overall, or average effects: Feel Like Myself 

in Spanish (M = 4.33, SD = 0.82) and Feel Like Myself in English (M = 3.34, SD = 1.16), set on 

the Agreement Likert scale as described above. Incidence-rate ratios (IRRs) with their robust 

standard errors, test statistics, and 95% confidence intervals were calculated for the specified 

identity predictors. Results are displayed in Figure 6.9 and Table 6.8. 
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Figure 6.9   

Average effects for Feel Like Self in Spanish and English 

 

 
 

Table 6.8   

Average effects for Feel Like Self in Spanish and English 

Variable IRR SE 95% CI p 

   LL UL  

Feel Like Myself in Spanish 1.183 0.066 1.060 1.319 0.003 

Feel Like Myself in English 0.931 0.034 0.867 0.999 0.048 

Note. Total N = 95. IRR = Incidence Rate Ratio; SE = Robust Standard Error; CI = Confidence Interval; LL = 

Lower Limit; UL = Upper Limit.  

 

6.6.2 Predictions for average Feel Like Self effects 

Results displayed in Figure 6.9 and Table 6.8 indicate that for each single unit increase 

moving from Strongly Disagree to Strongly Agree (1 - 5) for the predictor Feel Like Self in 
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Spanish, on average, HSs are predicted to produce the subjunctive about 18% more frequently 

(IRR = 1.183, p = 0.003, SE = 0.066, CI = 1.060, 1.319), and for each single category increase in 

Feel Like Myself in English from Strongly Disagree to Strongly Agree (1 - 5), on average, 

speakers are predicted to produce the subjunctive about 7% less frequently (IRR = 0.931, p = 

0.048, SE = 0.034, CI = 0.867, 0.999). 

6.6.3 Summary of average Feel Like Self effects 

As seen in Figure 6.9 and Table 6.8, feeling like oneself when speaking Spanish 

positively affects the production of the subjunctive among HSs. Feeling like oneself when 

speaking English negatively affects the production of the subjunctive. There were notable 

variability differences in these two predictors as shown in their confidence intervals (CIs). Those 

who identified with Spanish showed more variability among the participants (wider CIs) than 

those who identified with English (tighter CIs). What we can glean from these results is that how 

a HS feels when they speak English or Spanish is a meaningful predictor of the production of the 

subjunctive in obligatory contexts, with identification with the Spanish language having a greater 

effect (18% increase as shown by the point estimate), but with less confidence (wider CIs), and 

identifying with English having a lesser effect (7% decrease) with greater confidence (tighter 

CIs). 

These finding may be unique given that there appears to be only one study among 

Spanish HSs using the Feel Like Self predictors (Pascual y Cabo & Vela, 2020). In this study, the 

researchers explored futurity and probability in Spanish as a heritage language, but the predictors 

were set on a 6-point Likert scale (this study use a 5-point scale), and the quantitative results 

were descriptive only. Pascual y Cabo and Vela (2020) used summary statistics of Feel Like Self 
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in Spanish and English to categorize sequential versus simultaneous HSs; they did not explore 

how feeling like oneself when speaking Spanish or English directly affected grammatical results. 

6.7 Effects of lasso-selected Feel Like Self factors 

The following analysis adds detail to previous analysis that addressed the overall effects 

of the Feel Like Self predictors. For the next analysis, each item on the Likert scale (1 = Strongly 

Disagree to 5 = Strongly Agree) was turned into an indicator variable, or factor, that is, each item 

became a predictor for the production of the subjunctive. Distributions and descriptive statistics 

for lasso-selected Feel Like Self indicator variables are presented next and then followed by the 

corresponding statistical analyses and summary. 

6.7.1 Distributions and descriptive statistics 

The variables for this analysis were Feel Like Myself in Spanish (M = 4.28, SD = 0.75) 

and Feel Like Myself in English (M = 4.02, SD = 0.99), both set on a 5-point Likert scale (1 = 

Strongly Disagree to 5 = Strongly Agree), with Strongly Disagree set as the base level for 

contrasts. As seen in Table 6.9 below, the distributions across the Likert scale show that Agree 

and Strongly Agree were similar for Feel Like Self when speaking both Spanish and English. 

This might make sense given that the same participants answered both questions, however, the 

different distributions indicate that HSs did not respond to the questions in a binary manner. The 

statistical analysis that follows makes sense of this variability. 
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Table 6.9   

Distributions and descriptive statistics lasso-selected Feel Like Self factors 

Feel Like Self Speaking in Spanish 

Figure 6.9a Table 6.9a 

 

Level  Count 

Agree 42 

Strongly 

Agree 

41 

Uncertain 11 

Strongly 

Disagree 

1 

Total 95 
 

Feel Like Self Speaking in English 

Figure 6.9b Table 6.9b 

 

Level  Count 

Agree 39 

Strongly 

Agree 

34 

Uncertain 15 

Disagree 4 

Strongly 

Disagree 

3 

Total 95 
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6.7.2 Statistical analysis 

A new set of partialing-out lasso Poisson regressions were performed on the bilingual 

identity variables, but this time to explore categorical covariates. All participants (N = 95) were 

represented in this set of regressions. Incidence-rate ratios (IRRs) with their robust standard 

errors, test statistics, and 95% confidence intervals were calculated for the specified predictors. 

Results are displayed in Figure 6.10 and Table 6.10 and Table 6.11 below. 

In the following lasso regressions, Strongly Disagree was used as the base category 

against which all other choices were compared. Marginal contrasts were also calculated. 

Marginal contrasts were used in postestimation to affirm the validity of the multiple contrasts 

with the base, Strongly Disagree. 

Figure 6.10   

Effects of lasso-selected Feel Like Self factors 
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Table 6.10   

Effects of lasso-selected Feel Like Self factors 

Variable IRR SE 95% CI p 

   LL UL  

Feel Like Myself in Spanish      

  Disagree 1.695 0.426 1.036 2.773 0.036 

  Uncertain 2.340 0.474 1.574 3.480 <.001 

  Agree 2.468 0.452 1.724 3.533 <.001 

Feel Like Myself in English      

  Disagree 1.195 0.249 0.794 1.799 0.394 

  Uncertain 1.139 0.238 0.757 1.714 0.532 

  Agree 1.017 0.200 0.691 1.497 0.930 

  Strongly Agree 0.966 0.193 0.653 1.429 0.863 

Note. Total N = 95. IRR = Incidence Rate Ratio; SE = Robust Standard Error; CI = Confidence Interval; LL = 

Lower Limit; UL = Upper Limit.  

 

Table 6.11   

Marginal contrasts for lasso-selected Feel Like Self factors 

Marginal Contrasts DF χ2 p   

Feel Like Myself in Spanish      

  Uncertain vs Strongly Disagree   1 4.411 0.036   

  Agree vs Strongly Disagree   1 17.650 <.001   

  Strongly Agree vs Strongly Disagree   1 24.368 <.001   

  Joint Contrast   3 29.265 <.001   

Note. Total N = 95. DF = Degrees of Freedom; χ2= Chi Square; p = (p > χ2). 

 

6.7.3 Predictions for Feel Like Self factors 

For Feel Like Self when speaking Spanish, lasso results reveal that a HS who selects 

Uncertain is predicted to produce the subjunctive about 69% more frequently than a speaker who 
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selects Strongly Disagree (IRR = 1.695, p = 0.036, SE = 0.426, CI = 1.036, 2.773), with Wald χ2 

(N = 95) = 4.41, p = 0.036 for the comparison. A speaker who selects Agree is predicted to 

produce the subjunctive about 2.3 times more frequently than a speaker who selects Strongly 

Disagree (IRR = 2.340, p <.001, SE = 0.474, CI = 1.574, 3.480), with Wald χ2 (N = 95) = 17.65, 

p <.001 for the comparison. If a HS selects Strongly Agree, they are predicted to produce the 

subjunctive about 2.5 times more frequently than a speaker who selects Strongly Disagree (IRR 

= 2.468, p <.001, SE = 0.452, CI = 1.724, 3.533), with Wald χ2 (N = 95) = 24.37, p <.001 for the 

comparison. 

6.7.4 Summary of Feel Like Self factors 

We can claim with high confidence that how a HS feels when they speak Spanish directly 

effects the chances that they will produce the subjunctive or indicative in obligatory contexts. 

The fact that agreeing strongly results in a predicted 2.5 times jump in the subjunctive (compared 

to strongly disagreeing) indicates that how HSs identify with the Spanish language can affect 

grammatical outcomes. 

For Feel Like Self when speaking English, lasso regression results reveal a pattern that 

suggests that as a speaker moves from Disagree to Strongly Agree, there is a decline in the 

production of the subjunctive, supporting the results from the average effects examined 

previously; however, all the 95% confidence intervals cross the red line (1 = no effect). This 

suggests that the standard error estimates were unstable, and caution should be used when 

making claims about the effects of individual choices across the Agreement Likert scale used to 

record responses on the effects of feeling like oneself when speaking English on the production 

of the subjunctive. However, given that lasso selected identification with English as a 

statistically meaningful predictor of the subjunctive, we can remit to the overall effects of 
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identifying with English (in the previous analysis) as having a negative effect on the subjunctive. 

Figure 6.10 displays a compelling pattern that supports the idea that identifying with English-

speaking culture may have a negative effect on the expression of the subjunctive in obligatory 

contexts for HSs. 

6.8 Average effects of cultural identity 

In this and the following section I include analyses of the Cultural Identity predictors that 

lasso selected as statistically meaningful to the outcome variable which was the production of 

subjunctive. As done previously, two analyses follow. The first addresses the average, or overall 

effects of identifying with Spanish- or English-speaking cultures on the production of the 

subjunctive. The second draws out more detail by creating and plotting indicator variables for 

each of the responses for cultural identification on the Agreement Likert scale, which was a 5-

point Likert scale (1 = Strongly Disagree to 5 = Strongly Agree). This second analysis is 

preceded by the relevant distributions and descriptive statistics for the individual indicator 

variables. 

6.8.1 Statistical analysis 

Two partialing-out lasso Poisson regressions were performed on the following bilingual 

identity variables set as continuous to evaluate their overall effects: Identify with Spanish-

Speaking Culture (M = 4.33, SD = 0.82) and Identify with English-Speaking Culture (M = 3.34, 

SD = 1.16), both set on a 5-point Likert scale (1 = Strongly Disagree to 5 = Strongly Agree). 

Incidence-rate ratios (IRRs) with their robust standard errors, test statistics, and 95% confidence 

intervals were calculated for the specified cultural identification variables. Results are displayed 

in Figure 6.11 and Table 6.12 below. 
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Figure 6.11   

Average effects for lasso-selected cultural identity predictors 

 

Table 6.12   

Average effects for lasso selected cultural identity predictors 

Variable IRR SE 95% CI p 

   LL UL  

Identify with Spanish-Speaking Culture 1.102 0.060 0.990 1.227 0.076 

Identify with English-Speaking Culture 0.926 0.031 0.868 0.988 0.019 

Note. Total N = 95. IRR = Incidence Rate Ratio; SE = Robust Standard Error; CI = Confidence Interval; LL = 
Lower Limit; UL = Upper Limit.  

 

6.8.2 Predictions for average cultural identity effects 

Results show that for each unit increase in Identify with Spanish-Speaking Culture from 

Strongly Disagree to Strongly Agree (1 - 5) on the Likert scale, on average, HSs are predicted to 
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produce the subjunctive about 10% more frequently (IRR = 1.102, p = 0.076, SE = 0.060, CI = 

0.990, 1.227), and for each single category increase in Identify with English-Speaking Culture 

from Strongly Disagree to Strongly Agree (1 - 5), on average, HSs are predicted to produce the 

subjunctive about 7% less frequently (IRR = 0.926, p = 0.019, SE = 0.031, CI = 0.868, 0.988). 

6.8.3 Summary of average cultural identity effects 

As seen in Figure 6.11 and Table 6.12, identifying with Spanish-speaking culture 

positively affects the production of the subjunctive among HSs; however, we can only make this 

claim respecting a confidence interval of about 92.5%, which is not disqualifying since there are 

no domain-related theoretically informed cutoff values for this predictor. In Figure 6.11 it also 

appears that identifying with English-speaking culture negatively affects the production of the 

subjunctive. As occurred with the Feel Like Self predictors, there were notable variability 

differences for cultural identification predictors as shown by their confidence intervals. Those 

who identified with Spanish-speaking culture showed more variability among the participants 

than those who identified with English-speaking culture. In short, the culture of the language 

with which a HS identifies appears to be a meaningful predictor of the production of the 

subjunctive in obligatory contexts, with identifying with Spanish-speaking culture having a 

greater effect yet with less confidence, and identifying with English-speaking culture having a 

lesser effect, but with greater confidence. 

As mentioned previously for the Feel Like Self predictors, only one study among Spanish 

HSs (Pascual y Cabo & Vela, 2020) appears to have asked these specific cultural identity 

questions, but these questions were used to help the researchers classify simultaneous and 

sequential HSs. They were not used to explore how identifying with Spanish- or English-

speaking cultures directly affected study results. 
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6.9 Effects of lasso-selected cultural identity factors 

This analysis adds detail to the previous analysis that addressed the overall effects of the 

cultural identity factors. For the next analysis, as done previously, each item on the Likert scale 

(1 = Strongly Disagree to 5 = Strongly Agree) was turned into an indicator variable, that is, each 

item became its own predictor for the production of the subjunctive. Distributions and 

descriptive statistics this new set of predictors is discussed next, followed by the corresponding 

statistical analyses. 

6.9.1 Distributions and descriptive statistics 

As seen in Table 6.13, the distributions of the Likert scale selections, now set as 

individual predictors, show a high degree of variability between identifying with Spanish- or 

English-speaking culture among the HSs in this study. The predictors were Identify with Spanish-

Speaking Culture (M = 4.33, SD = 0.82) and Identify with English-Speaking Culture (M = 3.34, 

SD = 1.16), both set on a 5-point Likert scale (1 = Strongly Disagree to 5 = Strongly Agree). 
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Table 6.13   

Distributions and descriptive statistics for lasso-selected Cultural Identity factors 

Identify with Spanish-Speaking Culture 

Figure 6.13a Table 6.13a 

 

Level  Count 

Strongly 

Agree 

46 

Agree 39 

Uncertain 6 

Disagree 3 

Strongly 

Disagree 

1 

Total 95 
 

 

Identify with English-Speaking Culture 

Figure 6.13b Table 6.13b 

 

Level  Count 

Agree 33 

Uncertain 23 

Disagree 17 

Strongly 

Agree 

15 

Strongly 

Disagree 

7 

Total 95 
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6.9.2 Statistical analysis 

A new set of partialing-out lasso Poisson regressions were performed on the cultural 

identity variables related to Spanish and English, but this time to explore them at individual 

covariate levels. In this analysis, Strongly Disagree set as the reference for contrasts. Incidence-

rate ratios (IRRs) with their robust standard errors, test statistics, and 95% confidence intervals 

were calculated for the specified predictors. Results are displayed in Figure 6.12 and Table 6.14 

and Table 6.15 below. As done previously, marginal contrasts are also provided to affirm the 

validity of the multiple contrasts with the base, Strongly Disagree. 

Figure 6.12   

Effects of lasso-selected cultural identity factors 
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Table 6.14   

Effects of lasso-selected cultural identity factors 

Variable IRR SE 95% CI p 

   LL UL  

Identify with Spanish-Speaking Culture      

  Disagree 2.114 0.610 1.201 3.722 0.009 

  Uncertain 1.986 0.385 1.358 2.905 <.001 

  Agree 2.388 0.261 1.928 2.958 <.001 

  Strongly Agree 2.542 0.171 2.228 2.900 <.001 

Identify with English-Speaking Culture      

  Disagree 1.062 0.135 0.828 1.362 0.638 

  Uncertain 0.915 0.100 0.739 1.134 0.418 

  Agree 0.909 0.090 0.749 1.103 0.335 

  Strongly Agree 0.715 0.111 0.527 0.969 0.031 

Note. Total N = 95. IRR = Incidence Rate Ratio; SE = Robust Standard Error; CI = Confidence Interval; LL = 
Lower Limit; UL = Upper Limit.  

 

Table 6.15   

Marginal contrasts for lasso-selected cultural identity factors 

Marginal Contrasts DF χ2 p   

Identify with Spanish-Speaking Culture      

  Disagree vs Strongly Disagree 1 6.729 0.009   

  Uncertain vs Strongly Disagree 1 12.534 <.001   

  Agree vs Strongly Disagree 1 63.601 <.001   

  Strongly Agree vs Strongly Disagree 1 192.347 <.001   

  Joint Contrast 4 194.783 <.001   

Note. Total N = 95. DF = Degrees of Freedom; χ2= Chi Square; p = (p > χ2). 
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6.9.3 Predictions for cultural identity factors 

The lasso Poisson model performed on Identify with Spanish-Speaking Culture showed 

that a speaker who selects Disagree is predicted to produce the subjunctive about 2.1 times more 

frequently than a speaker who selects Strongly Disagree (IRR = 2.114, p = 0.009, SE = 0.610, CI 

= 1.201, 3.722), with Wald χ2 (N = 95) = 6.73, p = 0.009 for the comparison. A speaker who 

selects Uncertain is predicted to produce the subjunctive about 99% more frequently than a 

speaker who selects Strongly Disagree (IRR = 1.986, p <.001, SE = 0.385, CI = 1.358, 2.905), 

with Wald χ2 (N = 95) = 12.53, p <.001 for the comparison. A speaker who selects Agree is 

predicted to produce the subjunctive about 2.4 times more frequently than a speaker who selects 

Strongly Disagree (IRR = 2.388, p <.001, SE = 0.261, CI = 1.928, 2.958), with Wald χ2 (N = 95) 

= 63.60, p <.001 for the comparison. A speaker who selects Strongly Agree is predicted to 

produce the subjunctive about 2.5 times more frequently than a speaker who selects Strongly 

Disagree (IRR = 2.542, p <.001, SE = 0.171, CI = 2.228, 2.900), with Wald χ2 (N = 95) = 

192.35, p <.001 for the comparison. 

6.9.4 Summary of cultural identity factors 

Similar patterns emerge between the results for the cultural identity predictors and the 

results for the feeling like oneself when speaking Spanish or English. We can claim with 

confidence that the culture a HS identifies with directly effects the likelihood that they will 

produce the subjunctive in obligatory contexts. Strongly identifying with Spanish-speaking 

culture increased the prediction that HSs would produce the subjunctive by 2.5, which is 

essentially equal to the 2.5 times increase in predicted subjunctive (compared to strongly 

disagreeing) when HSs feel like themselves speaking Spanish. Thus, identifying with Spanish-
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speaking culture and feeling like oneself speaking Spanish are both strong predictors of the 

subjunctive being produced in the obligatory contexts examined in this study. 

In terms of identifying with English-speaking culture, the standard error estimates were 

unstable, and caution should be used when making claims about the effects of individual choices 

across the Agreement Likert scale, yet the previous analysis on the overall effects show that 

identifying with English-speaking culture has a negative effect on the production of the 

subjunctive, and this claim was statistically supported by the data (i.e., standard errors were 

stable). 

6.10 Effects of lasso-selected linguistic performance factors 

The next analysis examines the remaining two Identity predictors selected by lasso: Have 

English Accent When Speaking Spanish (M = 4.05, SD = 0.97); Persuasive in Spanish (M = 4.41, 

SD = 0.72). Both predictors were set on a 5-point Likert scale (1 = Strongly Disagree to 5 = 

Strongly Agree). Distributions are displayed in Table 6.16 below. Uncertain was selected by 

participants 33% of the time for the variable Have English Accent When Speaking Spanish and 

27% of the time for Persuasive in Spanish. The high percentage of uncertainty suggests that the 

remaining covariates may not be strongly predictive.  
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Table 6.16   

Distributions and descriptive statistics for linguistic performance factors 

Have an English Accent When Speaking Spanish 

Figure 6.16a Table 6.16a 

 

Level  Count 

Uncertain 20 

Disagree 17 

Agree 13 

Strongly 

Disagree 

6 

Strongly 

Agree 

4 

Total 60 
 

Can Be Persuasive in Spanish 

Figure 6.16b Table 6.16b 

 

Level  Count 

Agree 24 

Uncertain 16 

Strongly 

Agree 

14 

Disagree 5 

Strongly 

Disagree 

1 

Total 60 
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6.10.1 Statistical analysis 

A set of cross-fit partialing-out lasso Poisson regressions were performed on the lasso-

selected variables with all 95 participants representing in the regressions. Incidence-rate ratios 

(IRRs) with their robust standard errors, test statistics, and 95% confidence intervals were 

calculated for the specified covariates. Results are displayed in Figure 6.13 and Table 6.17 

below. 

Figure 6.13   

Effects of lasso-selected linguistic performance factors 
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Table 6.17   

Effects of lasso-selected linguistic performance factors 

Variable IRR SE 95% CI p 

   LL UL  

Have English Accent When I Speak 

Spanish 

     

  Disagree 0.950 0.108 0.760 1.187 0.650 

  Strongly Agree 1.323 0.096 1.147 1.525 <.001 

Persuasive in Spanish      

  Strongly Disagree 0.531 0.025 0.484 0.583 <.001 

  Strongly Agree 0.979 0.128 0.758 1.266 0.874 

Note. Total N = 60. IRR = Incidence Rate Ratio; SE = Robust Standard Error; CI = Confidence 

Interval; LL = Lower Limit; UL = Upper Limit.  

6.10.2 Predictions for linguistic performance factors 

Results show that, on average, HSs are predicted to produce the subjunctive about 5% 

less frequently when they choose Disagree for the predictor Have English Accent When I Speak 

Spanish (IRR = 0.950, p = 0.650, SE = 0.108, CI = 0.760, 1.187), yet standard errors were 

unstable. HSs are predicted to produce the subjunctive about 32% more frequently when they 

choose Strongly Disagree for Persuasive in Spanish (IRR = 1.323, p <.001, SE = 0.096, CI = 

1.147, 1.525). HSs are also predicted to produce the subjunctive about 47% less frequently when 

they choose Strongly Agree for the variable Persuasive in Spanish (IRR = 0.531, p <.001, SE = 

0.025, CI = 0.484, 0.583). Finally, HSs are predicted to produce the subjunctive about 2% less 

frequently when they choose Disagree for the variable Have English Accent when Speaking 

Spanish (IRR = 0.979, p = 0.874, SE = 0.128, CI = 0.758, 1.266), yet with unstable standard 

errors. 
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6.10.3 Summary of linguistic performance factors 

 Results displayed in Figure 6.13 suggest that HSs who strongly agree that they have a 

Spanish accent when they speak Spanish are more likely to produce the subjunctive by 32%, and 

those who strongly disagree that they can be persuasive in Spanish are less likely to produce the 

subjunctive by 47%. 

6.11 Effects of lasso-selected verbal exchange predictors 

The following analysis examines the effects of using Spanish and English in verbal 

exchanges on the production of the subjunctive. These predictors were set on a 6-point Language 

Use Likert scale (1 = English to 5 = Spanish, and 0 = Neither). Lasso selected only four (4) 

predictors for the Verbal Exchange group. An analysis of this group showed that the overall 

predictions were mixed, therefore, analyses of categorical covariates were performed 

immediately. For this analysis, as done previously, indicator variables were generated for each 

level (or Likert option) of each predictor. Distributions and descriptive statistics for the indicator 

variables for each predictor are given next followed by the corresponding statistical analyses. 

6.11.1 Distributions and descriptive statistics 

As seen in Table 6.18, the predictors selected by lasso along a continuous scale were: 

Speak to Younger Relatives (M = 2.53, SD = 1.15), Friends Speak to Me (M = 2.47, SD = 0.89), 

Speak to Me in Service Encounters (M = 1.86, SD = 1.01), Speak in Service Encounters (M = 

1.94, SD = 1.05). These were set on a Language Use Likert scale (1 = English to 5 = Spanish, 

and 0 = Neither).  

The distributions of the predictors showed that Spanish was the language most frequently 

used to speak to younger relatives and by bilingual friends speaking to participants (Friends 
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Speak to Me). In service encounter exchanges (speaking and listening), English was the most 

used language, followed by more English than Spanish. Statistical analyses follow. 

 

Table 6.18   

Distributions and descriptive statistics for lasso-selected verbal exchange predictors 

Speak to Younger Relatives 

Figure 6.18a Table 6.18a 

 

Level  Count 

About Same 35 

More English 28 

English 16 

More Spanish 7 

Spanish 7 

Neither 2 

Total 95 
 

Friends Speak to Me 

Figure 6.18b Table 6.18b 

 

Level  Count 

About Same 40 

More English 32 

English 14 

More Spanish 8 

Spanish 1 

Total 95 

About Same 40 
 

 

 

 

42%

34%

15%

8%

1%
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Speak to Me in Service Encounters 

Figure 6.18c Table 6.18c 

 

Level  Count 

English 42 

More English 29 

About Same 17 

More Spanish 4 

Spanish 2 

Neither 1 

Total 95 
 

I Speak in Service Encounters 

Figure 6.18d Table 6.18d 

 

Level  Count 

English 39 

More English 31 

About Same 15 

More Spanish 7 

Spanish 2 

Neither 1 

Total 95 

 

 

 

6.11.2 Statistical analysis 

A set of partialing-out lasso Poisson regressions were performed on lasso-selected Verbal 

Exchange variables. All participants (N = 95) were represented in this set of regressions. 

Incidence-rate ratios (IRRs) with their robust standard errors, test statistics, and 95% confidence 

44%

31%

18%

4% 2% 1%
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intervals were calculated for each of the covariates. Results are displayed in Figure 6.14 and 

Table 6.19 below. 

Figure 6.14   

Effects of lasso-selected verbal exchange factors 
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Table 6.19   

Effects of lasso-selected verbal exchange factors 

Variable IRR SE 95% CI p 

   LL UL  

Speak to Younger Relatives      

  English 0.805 0.133 0.582 1.113 0.189 

  More English than Spanish 1.112 0.125 0.892 1.385 0.345 

  About Same English and Spanish 1.182 0.129 0.955 1.463 0.124 

  More Spanish than English 1.179 0.140 0.933 1.488 0.168 

  Spanish 1.304 0.165 1.017 1.671 0.036 

Friends Speak to Me      

  More English than Spanish 1.181 0.159 0.906 1.538 0.218 

  About Same English and Spanish 1.281 0.156 1.009 1.626 0.042 

  More Spanish than English 1.172 0.172 0.880 1.562 0.278 

  Spanish 1.495 0.162 1.208 1.850 <.001 

Speak to Me in Service Encounters      

  English 0.771 0.049 0.680 0.874 <.001 

  More English than Spanish 0.746 0.056 0.643 0.865 <.001 

  About Same English and Spanish 0.882 0.076 0.745 1.044 0.146 

  More Spanish than English 1.023 0.087 0.865 1.209 0.792 

  Spanish 1.045 0.161 0.773 1.413 0.772 

Speak in Service Encounters      

  English 0.788 0.051 0.693 0.895 <.001 

  More English than Spanish 0.733 0.055 0.634 0.848 <.001 

  About Same English and Spanish 0.897 0.086 0.743 1.083 0.257 

  More Spanish than English 0.883 0.079 0.740 1.053 0.167 

  Spanish 1.045 0.161 0.773 1.413 0.772 

Note. Total N = 95. IRR = Incidence Rate Ratio; SE = Robust Standard Error; CI = Confidence Interval; LL = 
Lower Limit; UL = Upper Limit.  

 



 
 

 

138 
 

6.11.3 Predictions for verbal exchange factors 

Given that these predictors were manually broken out into factors to examine data 

patterns, the focus here will be solely on predictors with stable standard errors (that is, CIs do not 

cross 1). Results of stable predictors suggest that HSs are likely to use the subjunctive about 30% 

more frequently when they choose to speak Spanish with younger relatives (IRR = 1.304, p = 

0.036, SE = 0.165, CI = 1.017, 1.671). They are predicted to use the subjunctive about 28% 

more frequently when their bilingual friends speak to them in about the same among of Spanish 

and English (IRR = 1.281, p = 0.042, SE = 0.156, CI = 1.009, 1.626). HSs are predicted to use 

the subjunctive about 50% more frequently when their friends speak to them in Spanish (IRR = 

1.495, p <.001, SE = 0.162, CI = 1.208, 1.850). They are predicted to produce the subjunctive 

about 23% less frequently when English alone is spoken to them in service encounters (IRR = 

0.771, p <.001, SE = 0.049, CI = 0.680, 0.874). HSs predicted to use the subjunctive about 25% 

less frequently when more English than Spanish is used by individuals speaking to them in 

service encounters (IRR = 0.746, p <.001, SE = 0.056, CI = 0.643, 0.865). They are predicted to 

produce the subjunctive about 21% less frequently when they use English to speak in service 

encounters (IRR = 0.788, p <.001, SE = 0.051, CI = 0.693, 0.895). Finally, HSs are predicted to 

use the subjunctive about 27% less frequently when they choose to speak more English than 

Spanish in service encounters (IRR = 0.733, p <.001, SE = 0.055, CI = 0.634, 0.848). 

6.11.4 Summary of verbal exchange predictors 

Results on verbal exchange predictors provide compelling evidence that HSs are more 

likely to produce the subjunctive in obligatory contexts when, in order of importance, their 

bilingual friends speak to them in Spanish and they speak to younger relatives in Spanish. 

Interestingly, results also show that there is a large positive effect on the production of the 
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subjunctive depending on the language used in service encounters, from 23 – 28% more likely if 

it is Spanish. When HSs speak or are spoken to in English during service encounters, they are far 

less likely to produce the subjunctive in obligatory contexts, from 21 - 27% less likely. 

Regardless of the instability of some of the estimates found in Figure 6.14, the lasso 

inferential framework reliably uncovered patterns that demystify processes that may give rise to 

the subjunctive. With some “wobble” in the point estimates, we can observe that moving from 

English to Spanish, all the verbal exchange predictors positively predict the production of the 

subjunctive. Alternatively, moving from Spanish to English negatively predicts the production of 

the subjunctive. Given the reliability of inferential lasso, we can claim with reasonable certainty 

that the patterns would appear with less, little, or no “wobble” with more data. Even with those 

uncertainties, the use of Spanish in verbal exchanges appears to exert some influence on the 

production of the subjunctive. 

6.12 Effects of self-directed speech and dreaming factors 

Lasso uncovered that self-talk and dreaming were meaningful predictors, therefore the 

next analysis explores the effects of Spanish and English in self-talk and dreaming on the 

production of the subjunctive. For this analysis, each item on the 6-point Language Use Likert 

scale (1 = English to 5 = Spanish, and 0 = Neither) was converted into an indicator variable that 

could then be examined as a predictor of the subjunctive. Distributions and descriptive statistics 

this set of predictors are given next followed by the corresponding statistical analyses. 

6.12.1 Distributions and descriptive statistics 

The predictors for this analysis were: Speak to Self In (M = 2.34, SD = 1.20) and Dream 

In (M = 2.13, SD = 1.28), both set on a Language Use Likert scale (1 = English to 5 = Spanish, 

and 0 = Neither). For the variable Speak to Self In, lasso selected More English than Spanish, 
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About Same English and Spanish, and Spanish as important predictors. For Dream In, lasso 

selected More English than Spanish, About Same English and Spanish, and Spanish as important 

predictors. With respect to distributions, Table 6.20 below shows that the HSs in this study used 

Spanish and English at about the same frequency for both Speak to Self and Dream In predictors 

(33% and 32% respectively), followed by English alone (28% and 32%), or more English (26% 

and 22%). Their use of Spanish for both Speak to Self and Dream In was 8%. Statistical analyses 

follow. 

Table 6.20   

Distributions and descriptive statistics for lasso-selected self-directed speech and dreaming 

factors 

Speak to Self 

Figure 6.20a Table 6.20a 

 

Level  Count 

About Same 31 

English 27 

More English 25 

Spanish 8 

More Spanish 3 

Neither 1 

Total 95 
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Dream In 

Figure 6.20b Table 6.20b 

 

Level  Count 

About Same 30 

English 30 

More English 21 

Spanish 8 

Neither 6 

Total 95 
 

 

6.12.2 Statistical analysis 

A set of partialing-out lasso Poisson regressions were performed lasso-selected bilingual 

self-talk and dream variables which included all 95 participants. Incidence-rate ratios (IRRs) 

with their robust standard errors, test statistics, and 95% confidence intervals were calculated. 

Results are displayed in Figure 6.15 and Table 6.21 below. 
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Figure 6.15   

Effects of lasso-selected self-directed speech and dreaming factors 

 

Table 6.21   

Effects of lasso-selected self-directed speech and dreaming factors 

Variable IRR SE 95% CI p 

   LL UL  

Speak to Self In      

  More English than Spanish 0.773 0.073 0.642 0.931 0.007 

  About Same English and Spanish 1.151 0.093 0.983 1.349 0.082 

  Spanish 1.244 0.129 1.015 1.523 0.035 

Dream In      

  More English than Spanish 0.747 0.085 0.598 0.933 0.010 

  About Same English and Spanish 1.170 0.088 1.008 1.357 0.038 

  Spanish 1.292 0.123 1.073 1.557 0.007 

Note. Total N = 95. IRR = Incidence Rate Ratio; SE = Robust Standard Error; CI = Confidence Interval; LL = 
Lower Limit; UL = Upper Limit.  
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6.12.3 Predictions for self-directed speech and dreaming factors 

As shown in Figure 6.15 and Table 6.21, with Neither as the base category for 

comparison, HSs are predicted to produce the subjunctive about 23% less frequently when they 

speak to themselves in more English than Spanish (IRR = 0.773, p = 0.007, SE = 0.073, CI = 

0.642, 0.931). They are predicted to produce the subjunctive about 15% more frequently when 

they speak to themselves about Same in English and Spanish (IRR = 1.151, p = 0.082, SE = 

0.093, CI = 0.983, 1.349). They are predicted to produce the subjunctive 24% more frequently 

when they speak to themselves in Spanish (IRR = 1.244, p = 0.035, SE = 0.129, CI = 1.015, 

1.523). HSs are predicted to produce the subjunctive 25% less frequently when they dream in 

more English than Spanish (IRR = 0.747, p = 0.010, SE = 0.085, CI = 0.598, 0.933). They are 

also predicted to produce the subjunctive 17% more frequently when they dream about the Same 

in English and Spanish (IRR = 1.170, p = 0.038, SE = 0.088, CI = 1.008, 1.357). Finally, they 

are predicted to produce the subjunctive about 29% more frequently when they dream in Spanish 

(IRR = 1.292, p = 0.007, SE = 0.123, CI = 1.073, 1.557). 

6.12.4 Summary of self-directed speech and dreaming factors 

The distribution of the coefficients for the self-talk and dream predictors in Figure 6.15 

provides compelling evidence that the use of Spanish and English in self-directed speech and 

dreaming can affect the production of the subjunctive. For self-talk, HSs who used more English 

showed a predicted 23% decrease in the subjunctive, and those who used Spanish showed a 

predicted 24% increase in the subjunctive. When they reported using about the same amount of 

Spanish and English, there was a predicted 15% increase, but the estimates were unstable. The 

evidence for the effects of dreaming was solid across all indicators. HSs who dreamed in English 

showed a predicted 25% drop in the use of the subjunctive, and those who used Spanish showed 
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a predicted 29% jump in the subjunctive. When they used about the same Spanish and English, 

there was a predicted 17% increase, and estimates were stable. These results suggest that the 

language used during dreaming is a better predictor of the use of the subjunctive in obligatory 

contexts than the language used during self-talk, but both predictors appear to produce effects on 

the production of the subjunctive. 

RQ2 asked how Spanish HS usage of the subjunctive was connected to bilingual 

biographical backgrounds. When lasso evaluated all the potential predictors as covariates 

(allowed to covary as a group), there was no way to predict which predictors would be chosen as 

statistically sound predictors of the production of the subjunctive.  

6.13 Effects of factors related to religion 

This analysis explores how using Spanish and English in religious contexts affects the 

production of the subjunctive. Predictors related to religion were set on the 6-point Language 

Use Likert scale (1 = English to 5 = Spanish, and 0 = Neither). Each possible choice along this 

scale was converted into an indicator variable that could then be examined as a predictor of the 

subjunctive. Distributions, descriptive statistics, statistical analyses follow. 

6.13.1 Distributions and descriptive statistics 

The predictors related to religion were: Church Given In (n = 60, M = 2.85, SD = 2.36), 

Speak in Church (M = 3.11, SD = 2.15), Read Religious Texts (n = 60, M = 2.62, SD = 2.34). All 

variables related to religion were set on a Language Use Likert scale (1 = English to 5 = Spanish, 

and 0 = Neither). Among the participants in this study, 37% reported not going church at all. As 

seen in Table 6.22 below, HSs in this study who did attended church reported that Spanish was 

spoken at church 50% of the time. Churchgoers also reported speaking Spanish 46% of the time 

when they were at church, and reading religious texts in Spanish 43% of the time. 
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Table 6.22   

Distributions and descriptive statistics for lasso-selected religion factors 

Church Given In 

Figure 6.22a Table 6.22a 

 

Level  Count 

Spanish 30 

Neither 22 

About Same 3 

English 2 

More Spanish 2 

More English 1 

Total 60 
 

Speak in Church 

Figure 6.22b Table 6.22b 

 

Level  Count 

Spanish 44 

Neither 23 

More Spanish 13 

English 8 

More English 6 

About Same 1 

Total 95 
 

 

 

 

 

 

50%

37%

5% 3% 3% 2%

46%

24%

14%
8% 6%

1%
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Read Religious Texts In 

Figure 6.22c Table 6.22c 

 

Level  Count 

Spanish 26 

Neither 23 

More English 4 

More Spanish 4 

English 3 

Total 60 
 

 

6.13.2 Statistical analysis 

A set of partialing-out lasso Poisson regressions were performed on the predictors related 

to religion. Not every participant (N = 95) answered all language in religion questions, and some 

did not report going to church, thus participant subsets (n = x) are reported where they were 

calculated. Incidence-rate ratios (IRRs) with their robust standard errors, test statistics, and 95% 

confidence intervals were calculated for each variable in the religion set. Results are displayed in 

Figure 6.16 and Table 6.23 below. 
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Figure 6.16   

Effects of lasso-selected religion-related factors 

 

Table 6.23   

Effects of lasso-selected religion-related factors 

Variable IRR SE 95% CI p 

   LL UL  

Church Given In      

  English 0.168 0.042 0.103 0.274 <.001 

  More English than Spanish 0.706 0.080 0.565 0.883 0.002 

  Spanish 1.005 0.102 0.823 1.226 0.962 

Speak in Church      

  English 0.345 0.131 0.164 0.724 0.005 

  Spanish 1.008 0.100 0.831 1.223 0.936 

Read Religious Texts      

  English 0.261 0.081 0.142 0.480 <.001 

  Spanish 1.119 0.107 0.928 1.350 0.239 

Note. Total N = 60. IRR = Incidence Rate Ratio; SE = Robust Standard Error; CI = Confidence Interval; LL = 
Lower Limit; UL = Upper Limit.  
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6.13.3 Predictions for religion-related factors 

Results on language choices related to religion suggest that when HSs attend church 

where only English is used, they are predicted to produce the subjunctive about 83% less 

frequently on average (IRR = 0.168, p = <.001, SE = 0.042, CI = 0.103, 0.274). When they 

attend church and the language used in church is more English than Spanish, HSs are predicted 

to produce the subjunctive about 29% less frequently (IRR = 0.706, p = 0.002, SE = 0.080, CI = 

0.565, 0.883). When Spanish is the only language used in church, predictions for HSs are unclear 

because the standard errors were unstable (IRR = 1.005, p = 0.962, SE = 0.102, CI = 0.823, 

1.226).  

For the variable Speak in Church, HSs are predicted to produce the subjunctive about 

65% less frequently (IRR = 0.345, p = 0.005, SE = 0.131, CI = 0.164, 0.724) when they speak 

only English in church. When the speak only Spanish, they are predicted to produce the 

subjunctive about 1% more frequently (IRR = 1.008, p = 0.936, SE = 0.100, CI = 0.831, 1.223).  

For the variable Read Religious Texts, HSs are predicted to produce the subjunctive about 

74% less frequently when they read religious texts in only English (IRR = 0.261, p = <.001, SE = 

0.081, CI = 0.142, 0.480), and when speakers read religious texts in only Spanish, they are 

predicted to produce the subjunctive about 12% more frequently (IRR = 1.119, p = 0.239, SE = 

0.107, CI = 0.928, 1.350).  

6.13.4 Summary of religion-related factors 

Results displayed in Figure 6.16 show that the use of English in church was a stable 

predictor of less frequent use of the subjunctive in obligatory contexts for all three predictors. 

HSs who attend church given in only English are predicted to produce the subjunctive 83% less 

often. Those who speak in church in only English are predicted to produce the subjunctive 65% 
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less often. Finally, those who read religious texts in only English are predicted to produce the 

subjunctive 74% less often. While claims about the use of Spanish for religious purposes cannot 

be made with certainty given the data subset (n = 60), we can claim with fair confidence that the 

use of English alone for religious purposes may negatively influence the production of the 

subjunctive. 

6.14 Average social media effects 

In this and the following section I include analyses of social media predictors that 

predictive lasso selected as statistically meaningful to the production of subjunctive. I manually 

included YouTube predictors for comparison. Two analyses follow. The first analysis addresses 

the aggregate, or overall effects of using English or Spanish in social media on the production of 

the subjunctive. The second analysis adds detail by creating indicator variables for each of the 

responses for the social media predictors set on the Language Use Likert scale (1 = English to 5 

= Spanish, and 0 = Neither). This second analysis is preceded by the relevant distributions and 

descriptive statistics for the individual indicator variables. 

6.14.1 Statistical analysis 

For the first analysis on social media effects on the subjunctive, a set of partialing-out 

lasso Poisson regressions were performed on social media language preference variables set as 

continuous to reveal the overall pattern for each variable across the Likert scale. Not every 

participant (N = 95) answered all social media use questions, thus participant subsets (n = x) are 

reported where they were calculated. 

All participants (N = 95) were represented in this set of regressions. The social media 

variables examined were: Text on Phone (M = 2.28, SD = 0.78), Receive Text on Phone (M = 

2.26, SD = 0.76), Read Facebook (M = 2.40, SD = 1.46), Write on Facebook (M = 1.93, SD = 
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1.35), Watch YouTube (M = 1.92, SD = 1.03), Comment on YouTube (n = 60, M = 0.92, SD = 

1.00), and Snapchat/Instagram/TikTok (M = 2.01, SD = 1.01). Social media variables were set on 

a Language Use Likert scale (1 = English to 5 = Spanish, and 0 = Neither). Incidence-rate ratios 

(IRRs) with their robust standard errors, test statistics, and 95% confidence intervals were 

calculated for each of these social media predictors. Results are displayed in Figure 6.17 and 

Table 6.24 below. 

Figure 6.17   

Lasso-selected average social media effects 

 

Table 6.24   

Lasso-selected average social media effects 

Variable IRR SE 95% CI p 

   LL UL  

Text on Phone 1.172 0.052 1.073 1.279 <.001 

Receive Text on Phone 1.105 0.049 1.013 1.205 0.024 
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Read Facebook 1.084 0.029 1.029 1.142 0.002 

Write on Facebook 1.089 0.030 1.032 1.150 0.002 

Watch YouTube 1.058 0.038 0.986 1.134 0.115 

Comment on YouTube 0.919 0.047 0.831 1.016 0.098 

Snapchat/Instagram/Tiktok 1.095 0.037 1.024 1.171 0.008 

Note. Total N = 95. IRR = Incidence Rate Ratio; SE = Robust Standard Error; CI = Confidence Interval; LL = 
Lower Limit; UL = Upper Limit.  

 

6.14.2 Predictions for average social media effects 

In Figure 6.17 we observe that as speaker language choices in social media move across 

the five categories from English (1) to Spanish (5), and using Neither as the base or contrastive 

covariate, for each unit increase, on average, speakers are predicted to produce the subjunctive 

about 17% more frequently for the predictor Text on Phone (IRR = 1.172, p <.001, SE = 0.052, 

CI = 1.073, 1.279). They are predicted to produce the subjunctive about 11% more frequently for 

Receive Text on Phone (IRR = 1.105, p = 0.024, SE = 0.049, CI = 1.013, 1.205) on average for 

each unit increase on the Likert scale. They are predicted to use the subjunctive about 8% more 

frequently for Read Facebook (IRR = 1.084, p = 0.002, SE = 0.029, CI = 1.029, 1.142) on 

average. For Write on Facebook, they are predicted to use the subjunctive about 9% more 

frequently (IRR = 1.089, p = 0.002, SE = 0.030, CI = 1.032, 1.150) on average for each unit 

increase on the Likert scale from English to Spanish. The YouTube predictors manually added to 

the analysis follow. Since they were not selected by predictive lasso, their standard errors were 

not expected to be stable. Results suggest that HSs will produce the subjunctive about 6% more 

frequently when they choose About Same English and Spanish for Watch YouTube (IRR = 1.058, 

p = 0.115, SE = 0.038, CI = 0.986, 1.134), and for Comment on YouTube, they are predicted to 

produce the subjunctive about 8% less frequently (IRR = 0.919, p = 0.098, SE = 0.047, CI = 

0.831, 1.016) on average for each unit increase on the Likert scale. As expected, standard errors 
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were not stable for YouTube predictors. Finally, for Snapchat/Instagram/TikTok, HSs are 

predicted to produce the subjunctive about 10% more frequently (IRR = 1.095, p = 0.008, SE = 

0.037, CI = 1.024, 1.171) on average for each unit increase on the Likert scale from English to 

Spanish. 

6.14.3 Summary of average of social media effects 

 With the exception of the YouTube predictors that were manually added, all predictors, 

that is, all lasso selected predictors, showed an increase in the predicted likelihood of using the 

subjunctive in obligatory contexts moving from English to Spanish across the Language Use 

Likert scale. The most important predictor was the language used when texting and when reading 

texts, which supports the finding by Velasquez (2017) that texting is highly relevant to HS 

maintenance of Spanish. For texting, that is, writing, or producing texts, for each unit increase 

from English (1) to Spanish (5), there was a 17% increase in predicted subjunctive, and reading 

texts was associated with a 10% increase the production of the subjunctive for each unit increase 

on the Likert scale. For Facebook, there was an 8% - 9% (reading and writing respectively) 

increase in predicted subjunctive on average for each unit increase on the Likert scale. For 

Snapchat, Instagram, and TikTok (taken together as a single predictor), for each unit increase 

moving across the Language Use scale, HSs were predicted to produce the subjunctive in 

obligatory contexts about 10% more frequently. 

6.15 Effects of social media factors 

The second analysis on social media effects on the subjunctive adds detail to the previous 

analysis by creating indicator variables for each possible response, or discrete choice, on the 

Language Use Likert scale (1 = English to 5 = Spanish, and 0 = Neither). That is, the choice of 

English (1), Spanish (5), or some combination of the two (3 and 4) could be treated as its own 
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predictor. This second analysis is preceded by the relevant distributions and associated 

descriptive statistics. 

6.15.1 Distributions and descriptive statistics 

As seen in Table 6.25, most participants in the study used more English than Spanish 

(43%) or about the same (39%) when texting. They received or read texts from other in English 

more than Spanish (47%) or about the same (36%). This trend held for reading on Facebook 

where they read more English than Spanish (24%) or about the same (22%). For 

Snapchat/Instagram/TikTok, HSs used English (38%), or Spanish and English about equally 

(31%). 

 

Table 6.25   

Distributions and descriptive statistics for selected social media factors 

Write Texts 

Figure 6.25a Table 6.25a 

 

Level  Count 

More English 41 

About Same 37 

English 15 

More Spanish 1 

Spanish 1 

Total 95 
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Receive Texts 

Figure 6.25b Table 6.25b 

 

Level  Count 

More English 45 

About Same 34 

English 14 

More Spanish 1 

Spanish 1 

Total 95 
 

Read Facebook 

Figure 6.25c Table 6.25c 

 

Level  Count 

More English 23 

About Same 21 

English 18 

More Spanish 14 

Neither 10 

Spanish 9 

Total 95 
 

24%
22%

19%

15%

11% 9%
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Use Snapchat/Instagram/Tiktok 

Figure 6.25d Table 6.25d 

 

Level  Count 

English 36 

About Same 29 

More English 25 

More Spanish 2 

Spanish 2 

Neither 1 

Total 95 
 

 

6.15.2 Statistical analysis 

A second set of partialing-out lasso Poisson regressions were performed on social media 

predictors, but this time to explore the best individual indicator variables under each predictor. 

Incidence-rate ratios (IRRs) with their robust standard errors, test statistics, and 95% confidence 

intervals were calculated for each lasso-selected social media language preference variable. 

Results are displayed in Figure 6.18 and Table 6.26 below. 

38%

31%
26%

2% 2% 1%
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Figure 6.18   

Effects of lasso-selected social media factors 

 

Table 6.26   

Effects of lasso-selected social media factors 

Variable IRR SE 95% CI p 

   LL UL  

Text on Phone      

  More English than Spanish 0.797 0.090 0.640 0.994 0.044 

  About Same English and Spanish 1.250 0.051 1.154 1.354 <.001 

Receive Text on Phone      

  Spanish 0.906 0.037 0.836 0.981 0.015 
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  More English than Spanish 1.250 0.051 1.154 1.354 <.001 

Read Facebook      

  About Same English and Spanish 0.910 0.103 0.728 1.137 0.407 

  Spanish 1.222 0.116 1.014 1.472 0.035 

Snapchat/Instagram/TikTok      

  English 0.863 0.073 0.731 1.019 0.082 

  Spanish 1.137 0.093 0.968 1.335 0.117 

Note. Total N = 95. IRR = Incidence Rate Ratio; SE = Robust Standard Error; CI = Confidence Interval; LL = 
Lower Limit; UL = Upper Limit.  

 

6.15.3 Predictions for social media factors 

For the selected social media factors seen in Figure 6.18 and Table 6.26, HSs are 

predicted to produce the subjunctive about 20% less frequently when they text in English only 

(IRR = 0.797, p = 0.044, SE = 0.090, CI = 0.640, 0.994). They are predicted to produce the 

subjunctive about 25% more frequently when they text in Spanish (IRR = 1.250, p <.001, SE = 

0.051, CI = 1.154, 1.354). HSs are predicted to produce the subjunctive about 9% less frequently 

when they receive texts in more Spanish than English (IRR = 0.906, p = 0.015, SE = 0.037, CI = 

0.836, 0.981). They are predicted to produce the subjunctive about 25% more frequently when 

they receive texts in Spanish only (IRR = 1.250, p <.001, SE = 0.051, CI = 1.154, 1.354). HSs 

are predicted to produce the subjunctive about 9% less frequently when they use English for 

when reading Facebook (IRR = 0.910, p = 0.407, SE = 0.103, CI = 0.728, 1.137). They are 

predicted to produce the subjunctive about 22% more frequently when they read Facebook in 

Spanish only (IRR = 1.222, p = 0.035, SE = 0.116, CI = 1.014, 1.472). HSs are predicted to 

produce the subjunctive about 14% less frequently when they use Snapchat, Instagram, and 

TikTok in English (IRR = 0.863, p = 0.082, SE = 0.073, CI = 0.731, 1.019), and they are 

predicted to produce the subjunctive about 14% more frequently when they use Snapchat, 
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Instagram, and TikTok in Spanish (IRR = 1.137, p = 0.117, SE = 0.093, CI = 0.968, 1.335); 

however, the Snapchat, Instagram, and TikTok data produced some instability. 

6.15.4 Summary of social media factors 

The distribution of coefficients in Figure 6.18 provides evidence that the use of Spanish 

and English in social media can affect the production of the subjunctive in obligatory contexts. 

Specifically, texting in English leads to a 20% decrease in the subjunctive, while texting in 

Spanish leads to a 25% increase in the subjunctive. The language used when reading texts also 

mattered. Interestingly, if HSs received and read texts in more Spanish than English, that is, 

bilingual texts, the probability of producing the subjunctive dropped by 9%, while receiving and 

reading texts in Spanish increased the subjunctive by 25%. This suggests that the introduction of 

English in incoming texts messages can contribute to less felicitous grammatical outcomes for 

Spanish, at least with respect to verb mood. For reading on Facebook specifically, as opposed to 

writing on Facebook, the effect of English appears to lower the production of the subjunctive, 

but the estimate was not stable. The effect of reading Facebook in only Spanish provides a stable 

estimate suggesting that we can expect to see a 22% increase in the subjunctive in obligatory 

contexts when HSs use, or at least, read Facebook in Spanish. Results for Snapchat, Instagram, 

TikTok appear to be inconclusive given the instability of the point estimates, yet given the 

reliability of trend data from inferential lasso, we can assert with some certainty that additional 

data would stabilize these estimates and suggest that using English in Snapchat, Instagram, 

TikTok leads to less predicted subjunctive, and using Spanish leads to greater predicted 

subjunctive among HSs. Taken together, this and the previous analyses of social media 

predictors provide evidence that language use in social media can impact grammatical outcomes. 
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6.16 Effects of the Age of Onset of Bilingualism 

The foregoing statistical analyses leveraged the power and flexibility of machine learning 

to reveal which of 129 potential variables were reliable predictors of the production of the 

subjunctive in obligatory contexts among Spanish HSs. Using these predictors, it becomes 

possible to build a predictive model that represents the effects of the Age of Onset of 

Bilingualism (AoB) on the use of the subjunctive following the 14 matrix predicates used in this 

study.  

 To probe the effects of AoB on individual predicate triggers, fourteen (14) sets of 

postestimation predictive margins were built on binary logistic regression using the individual 

predicates as binary outcome variables and using predictors selected earlier by lasso and shown 

to be stable in pilot studies. These were: Feel Like Self in Spanish, Identify with Spanish-

speaking Culture, Mother languages, Maternal Grandmother Languages. Marginal predictions 

have been demonstrated to be easier to interpret in real terms and highly reliable even when other 

approaches show mixed or erroneous results (Williams, 2017). Marginal predictions were used to 

combine the data from all participants to predict changes in the production of the subjunctive at 

different ages of onset of bilingualism. This process generated a lot of data. The 14 tables of 

marginal predictions that correspond to the results seen in Figure 6.19 and Figure 6.20 are in 

Appendix E. 

Figure 6.19 below shows the effects of the onset of bilingualism at specific ages on the 

predicted probability of subjunctive for adjectival predicates for HSs who are now between the 

ages of 18 and 25 (Gen Z to early Millennial), and who acquired Spanish from birth to age one. 

For example, the adjectival predicate preferible is represented by the top line in the Figure 6.19. 

The line arcs from a predicted probability of .93 to 1. Scrolling to the x-axis we find that .93 
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occurs at age 1, and the predicted probability of 1 (100% likely to produce the subjunctive) starts 

at age 10 and extends to age 12. The point estimate, .93, would be the predicted probability that a 

Gen Z to early Millennial HS who was a simultaneous bilingual will produce the Spanish 

subjunctive in nominal clause complements following the matrix predicate and coordinating 

conjunction preferible que. Thus, the point estimates in Figure 6.19 make no reference to the 

ages at which language learners perceive, comprehend, or produce the individual predicates 

along a linguistic developmental trajectory. The point estimates refer only to the predicted 

probability of a HS between the ages of 18 – 25, whose AoA Spanish was 1, will produce the 

subjunctive following the tested matrix predicates. 
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Figure 6.19   

The effects of AoB on the predicted probability of producing the subjunctive following adjectival 

matrix predicates among HS who are between the ages of 18 - 25 and whose AoA Spanish was 1 
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The overall pattern revealed in Figure 6.19 is that, for all adjectival predicates, early 

onset of bilingualism disfavors production of the subjunctive, and late onset of bilingualism 

favors the production of the subjunctive. The lines in Figure 6.19 reflect the expected logistic 

arcs, but the slope of the lines differ, suggesting that predicates are affected differently by AoB. 

For example, emocionante and lamentable have steeper slopes than all the other predicates, 

suggesting that these two are the most vulnerable to early AoB. Necesario and preferible appear 

as flatter slopes, meaning they are less affected by early AoB. As such, the production of the 

subjunctive following the matrix predicates necesario and preferible is less affected by AoB than 

all other adjectival predicates.  

Figure 6.20 below shows the effects of the onset of bilingualism at specific ages on the 

predicted probability of subjunctive for verbal predicates for HSs who are now between the ages 

of 18 and 25, and who acquired Spanish from birth to age one. The overall pattern revealed in 

Figure 6.20 is that, for all verbal predicates, as seen with all adjectival predicates, early onset of 

bilingualism disfavors production of the subjunctive, and late onset of bilingualism favors the 

production of the subjunctive. Once again, the slope of the lines indicates that predicates are 

affected differently by AoB. Dudar and emocionarse slope upward more dramatically than the 

other verbal predicates, suggesting that these two are the most vulnerable to early AoB. 

Necesitar and preferir appear as flatter lines, meaning the production of the subjunctive 

following these two predicates is the least affected by early AoB. 
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Figure 6.20   

The effects of AoB on the predicted probability of producing the subjunctive following verbal 

matrix predicates among HS who are between the ages of 18 - 25 and whose AoA Spanish was 1 
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6.17 Grammaticality Judgment Task (GJT) 

The Grammaticality Judgment Task (GJT) was designed to ascertain participants’ 

grammatical competence with respect to the recognition of the Spanish subjunctive mood in 

normatively obligatory contexts. The GJT included 32 items, 16 grammatically correct items and 

16 grammatically incorrect items. Participants were tested on their receptive knowledge of five 

adjectival and ten verbal predicates that were expected to trigger the subjunctive in noun 

complement clauses. They were also tested on subject-verb agreement (5), grammatical gender 

(7), number (3), and 1 verb form (*habían, 3PplIND of haber). The grammatical test types and 

sentential contexts are in Appendix C.  

The results for the test items of interest, the five adjectival and ten verbal predicates, are 

displayed as violin plots in Figure 6.21 below. Table 6.27 displays the corresponding point 

estimates for the mean, standard deviation, variance, skew, kurtosis, and minimum and 

maximum scores achieved by HSs on GJT. 
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Figure 6.21   

Overall, adjective, and verbal predicate results by percent correct on the GJT 

 

Table 6.27   

Summary statistics for the overall, adjective, and verbal predicate results by percent correct on 

the GJT 

Variable M SD Variance Skew Kurtosis Min Max 

Overall 0.54 0.14 0.02 -0.10 1.92 28% 81% 

Adjectival Predicates 0.64 0.22 0.05 -0.23 2.23 17% 100% 

Verbal Predicates 0.59 0.19 0.04 -0.28 2.23 20% 100% 

 

Figure 6.21 and Table 6.27 reveal that participants recognized grammatical and 

ungrammatical uses of adjectival predicates more often than verbal predicates, and that variance, 

skew, and kurtosis estimates were remarkably similar between adjectival and verbal predicates. 

Measures of central tendency approximated normality with a slightly negative skew for all three 

sets. According to these results, HSs recognized grammatically correct and incorrect uses of verb 
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mood with both adjectival and verbal predicates, but their knowledge of adjectival predicates 

appeared to be slightly better than their knowledge of verbal predicates, but there were fewer 

adjectival predicates (5) compared to verbal predicates (10), therefore, each missed adjectival 

predicate carried more weight relative to the total of adjectival predicates. 

6.18 Lexicality Decision Task (LDT) 

  Previous research has shown that lexical processing positively correlates with 

grammatical knowledge (Aguasvivas et al., 2018; Brysbaert, 2020; O'Grady et al., 2009; 

Polinsky, 1997). Given this research, a lexicality test was devised as the linguistic proficiency 

test in this study. As described in the Chapter 3, the lexicality test followed previous test designs 

(Aguasvivas et al., 2018). There were 120 items split between 70% real words and 30% 

pseudowords, and the Wuggy application (Keuleers, 2010) was used to generate phonotactically 

similar pseudowords based on the list of real words. Real Spanish words were selected from 

three books, and two of the books categorized words by register where higher register words 

were less frequent and lower register words were more frequent. Regardless of these efforts, 

statistical results suggested that the LDT was not predictive of EPT outcomes (detailed below), 

nor were results statistically stable enough to make claims with respect to the linguistic 

proficiency of participants. However, the LDT did prove to be useful insomuch as a test to 

confirm that HSs identified subjunctive forms as real Spanish words. The violin plots displayed 

in Figure 6.22 below and the summary statistics found in Table 6.28 reveal that participants 

performed the highest on subjunctive word recognition, with an average 81% accuracy in 

identifying subjunctive forms as real words. On average HSs identified indicative forms 40% of 

the time. The near 50% drop in recognition of real indicative forms most likely occurred because 

the test only contained five indicative words (each test item in the subcategory carrying more 
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weight) and they were taken from the higher register/lower frequency lists (e.g., refocila, 

acucian, espeta). 

Figure 6.22   

Violin plots of subjunctive, indicative, real, and pseudoword categories from the LDT 

 

 

Table 6.28   

Summary statistics of subjunctive, indicative, real and pseudoword categories in LDT 

Variable M SD Variance Skew Kurtosis Min Max 

All Subjunctives 0.81 0.13 0.02 -0.82 3.05 50% 100% 

All Indicatives 0.40 0.35 0.13 0.31 1.67 0% 100% 

All Real Words 0.62 0.14 0.02 -0.31 2.45 30% 86% 

All Pseudowords 0.70 0.19 0.04 -0.71 2.52 21% 95% 

 

 Examining the LDT data revealed that 4 – 8 participants who received lower scores on 

the production task earned unexpectedly high scores on the LDT. The expectation was that 
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participants with a lower EPT score would have lower LDT scores, and those with a higher EPT 

scores would have a higher LDT scores. These unexpected results suggested that perhaps an 

unseen variable was at work. Further analysis revealed that the same participants who could be 

broadly grouped in the low EPT/high LDT group also took, on average, significantly longer to 

complete the lexicality test. The test instructions emphasized the need to use lexical intuition and 

make decisions swiftly, and the rapid Go/No-Go format supplied the technical underpinnings to 

allowed for quick transitions from word to word, but some participants, perhaps, were verifying 

their intuitions outside of the test. These insights may be supported by evidence found in Figure 

6.23 where the plot of the production percent correct and lexicality percent correct are overlaid 

on lexicality time in seconds. 
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Figure 6.23   

Expected and unexpected EPT and LDT results with respect to seconds taken to complete the test 

 

 Figure 6.23 also shows that participants who performed well on the production task 

performed poorly on the lexicality task at the lower end of the time taken on the LDT. This is 

also unexpected, and may suggest that perhaps 3 – 6 participants clicked through the LDT words 

without pausing to intuit whether the words that appeared on the screen were real or pseudo, or 

they tired at some point before finishing the 120-item test and clicked less conscientiously, but 

this may speculative. Test-taker anomalies are clearly present in the data, and they could be 

analyzed as unobserved heterogeneity in a finite mixture model (FMM), but it was more 

important to determine how and the degree to which the LDT differed from EPT and GJT than it 

was investigate unexpected test-taker results. 
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6.19 Triangulation of tasks 

Figure 6.24 below displays boxplots of the percent correct for the production, 

grammaticality, and lexicality tasks to compare their means, relative variances, as well as check 

for the presence of outliers. Table 6.29 provides the corresponding point estimates for the mean, 

standard deviation, variance, skew, kurtosis, and minimum and maximum scores achieved by 

HSs during each task. 

Figure 6.24   

Comparison of percent correct between production, grammaticality, and lexicality tasks. 

 

Table 6.29   

Summary statistics of the production, grammaticality, and lexicality tasks 

Task  M SD Variance Skew Kurtosis Min Max 

Production   0.55  0.22  0.05 -0.48  2.45   0%   88% 

Grammaticality   0.54  0.14  0.02 -0.10  1.92   28%   81% 

Lexicality   0.63  0.08  0.01  0.51  3.25   47%   85% 
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 Figure 6.24 and Table 6.29 reveal that the mean for the lexicality (M =.63) was higher 

than the mean for the production (M =.55) and grammaticality tests (M =.54). Kurtosis results 

suggest that the lexicality task results were more peaked (3.25) than production (2.45) and 

grammaticality (1.92). Values above 3 for kurtosis are considered non-normal, which was the 

case for the lexicality task. The lexicality task skewed positively where both the production and 

grammaticality tasks skewed negatively. Figure 6.24 also alerts the presence of outliers in the 

lexicality task, suggesting that some of the HSs supplied extreme or unexpected results, 

corroborating previous findings. The lowest scores achieved for each task varied widely from 0% 

for production to 28% for grammaticality, and 47% for lexicality. Perhaps the most interesting 

low scow was the 0% for the production task because it calls attention to the fact that one HS 

never produced the subjunctive during production. Taken together, the differences between the 

lexicality results and results from production and grammaticality point to a potential problem 

with triangulating the data. 

 While summary statistics reveal interesting differences between the tasks, examining how 

grammaticality and lexicality predict production in a partialing-out lasso Poisson regression will 

provide effect sizes (IRRs) that clarify in real terms how the three measures are related. Thus, the 

following analysis lowers the level of abstraction from percentages to counts making 

interpretation conceptually more clear and closer to the natural Poisson distribution that emerged 

during data collection. 

A partialing-out lasso Poisson regression was performed regressing production score on 

lexicality score (M = 75.79, SD = 9.95) and grammaticality score (M = 17.43, SD = 4.48). 

Incidence-rate ratios (IRRs) with their robust standard errors, test statistics, and 95% confidence 

intervals were calculated, and results are displayed in Figure 6.25 and Table 6.30 below. 
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Figure 6.25   

The estimated predicted change in production scores with a single point increase in lexicality 

and grammaticality scores 

 

 

Table 6.30   

The estimated predicted change in production scores with a single point increase in lexicality 

and grammaticality scores 

Variable IRR SE 95% CI p 

   LL UL  

Lexicality Score 0.988 0.006 0.977 0.999 0.038 

Grammaticality Score 1.027 0.011 1.005 1.049 0.014 

Note. IRR = Incidence Rate Ratio; SE = Robust Standard Error; CI = Confidence Interval; LL = Lower Limit; UL 
= Upper Limit.  

 

Figure 6.25 and Table 6.30 reveal that for each single point increase in lexicality score, 

on average, HSs are predicted to produce the subjunctive about 1% less frequently (IRR = 0.988, 
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p = 0.038, SE = 0.006, CI = 0.977, 0.999), and for each single point increase in grammaticality 

score, on average, HSs are predicted to produce the subjunctive about 3% more frequently (IRR 

= 1.027, p = 0.014, SE = 0.011, CI = 1.005, 1.049). This means that, unlike the grammaticality 

results, lexicality results are not positively predictive of production results as expected, that is, 

each point increase in the lexicality test score was expected to predict an increase in the 

production score. 

In the following section Lin’s concordances are used to examine the degree to which the 

Elicited Production Task (EPT) agreed with the Grammaticality Judgment Task (GJT) and the 

Lexicality Decision Task (LDT). This method will clarify where and how the tasks converged or 

conflicted.  

6.19.1 Concordance of production and grammaticality tasks 

As described in Chapter 5, Lin’s Concordance Correlation Coefficients (CCC) were 

computed to assess how well the EPT and GJT performed relative to each other in measuring the 

presence of the subjunctive as the outcome variable. Recall from Chapter 3 that the CCC 

measures both precision and accuracy to determine how far the observed data deviate from the 

line of perfect concordance. Figure 6.26 below displays EPT task on the y-axis and the GJT on 

the x-axis. Green and red lines also appear in the figure. The line of perfect concordance appears 

as a green line, and the red line is the reduced major axis of the data, or SD line9. The SD line 

goes through the intersection of the means and its slope is given by the sign of Pearson's r and 

the ratio of the standard deviations. This line serves as a summary of the center of the observed 

data. The perfect concordance and SD lines in Figure 6.26 show that there was a positive, 

 
9 The reduced major axis is called the SD line because the slope’s magnitude is equal to the ratio of the standard 
deviations, and its sign is taken from the sign of the covariance. 
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concordant relationship between the EPT and GJT. Table 6.31 details results from the set of 

statistical procedures that are part of calculating Lin’s CCC. 

Figure 6.26 

Visual representation of the concordance between the EPT and GJT 

 

 

Table 6.31   

Results of Lin’s CCC analysis for the EPT and GJT. 
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  In Table 6.31, rho_c, or ρC, is the measure of precision, and rho_c/r, or rC, is the 

measure of accuracy. Like other correlation coefficients, -1 ≤ ρC ≤ 1 and -1 ≤ rC ≤ 1. Values 

near -1 indicate strong discordance between x and y, values near +1 indicate strong concordance, 

and values near zero indicate no concordance. The ρC, or precision, for the comparison of the 

EPT and GJT is .215, which suggest there is “fair” and positive concordance between the EPT 

and GJT using the adapted concordance scale for Lin’s CCC that appears in Table 6.32. This 

scale combines McBride’s (2005) concordance scale with that of (Landis & Koch, 1977), 

adjusting the scale to split “Substantial” from “Almost Perfect” at .91 instead of .81.  

6.19.2 Concordance of production and lexicality tasks 

As done to compare the production and grammaticality tasks, Lin’s CCC was used to 

assess how well the EPT and LDT performed relative to each other in measuring the presence of 

the subjunctive. Figure 6.27 and Table 6.33 display the results of this analysis.  

 

 

 

 

 

 

Table 6.32 

Adapted concordance scale for Lin’s CCC 

Value Concordance 

< 0 None 

0 – .20 Slight 

.21 – .40 Fair 

.41– .60 Moderate 

061 – .90 Substantial 

.91–1 Almost Perfect 
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Figure 6.27   

Visual representation of the concordance between the EPT and LDT 

 

 As seen in Figure 6.27, the reduced major axis, or SD line, has a negative slope (-2.56), 

and the line of perfect concordance has a positive slope. These differing lines clearly show a lack 

of concordance between the EPT and the LDT.  

Table 6.33   

Results of Lin’s CCC analysis for the EPT and LDT 
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As seen in Table 6.33, the ρC, or precision, for the EPT/LDT test was -.110 with respect 

to the deviation from the line of perfect concordance; therefore, there was no concordance (< 0), 

in fact, the concordance was negative for the relation between the EPT and LDT. In other terms, 

the EPT/LDT were discordant.  

6.19.3 Concordance of grammaticality and lexicality tasks 

To be thorough, Lin’s CCC was also used to assess how well the GJT and LDT performed 

relative to each other in measuring the presence of the subjunctive. Figure 6.28 and Table 6.34 

display the results of this analysis.  

Figure 6.28   

Visual representation of the concordance between the GJT and LDT 
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Table 6.34  

Results of Lin’s CCC analysis for the GJT and LDT 

 

As seen in Figure 6.28 and Table 6.34, the ρC, or precision, for the GJT/LDT test was 

.069 with respect to the deviation from the line of perfect concordance. These results indicate 

that there was “slight” concordance (0 – .20) between the GJT and LDT, and given the shared 

positive slope, we can assert with at least a modicum of confidence that the lexicality results 

better predicted grammaticality results than it predicted production results, but at .069, 

approaching zero, the LDT’s predictive ability may be nugatory.  

6.19.4 Summary of Lin’s CCC 

Table 6.35 summarizes Lin’s CCC results for the three tasks used in this study. The 

greatest concordance with respect to the presence of the subjunctive as an outcome variable was 

between the EPT and GJT. This concordance was assessed as fair. There was no concordance 

between the EPT and the LDT, and the slope was negative; therefore, the LDT was not 

predictive of EPT subjunctive results. The concordance between the GJT and LDT approached 

zero, suggesting the LDT may not be predictive of the felicitous recognition of the subjunctive in 

the GJT either. 
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Table 6.35   

Summary of Lin’s CCC measures for EPT, GJT, and LDT 

Task Pair Precision Accuracy Pearson’s r Slope Concordance 

EPT & GJT .215 .901 .239 + 1.58 Fair 

EPT & LDT - .110 .593 - .186 - 2.56 None 

GJT & LDT .069 .698 .099 + 1.70 Slight 

 

In the final analysis, the Lexicality Decision Task (LDT) did not prove to be a reliable 

Spanish language proficiency test that could be used as an overall measure of the linguistic 

ability of the HSs in this study with respect to production of the subjunctive; however, LDT 

summary statistics demonstrated that HSs correctly identified forms of the Spanish subjunctive 

as real words 81% of the time. Thus, the LDT provided sufficient proficiency information in 

terms of metalinguistic knowledge to confirm that the HSs in this study did indeed recognize 

Spanish subjunctive mood morphology. 

6.20 Dominance, onset, and onset sequence 

Dominance. Heritage speaker and L2 researchers have used a number of different 

approaches to calculate language dominance indices to obtain a measure of relative language 

proficiency (Birdsong, 2012; Treffers-Daller & Silva-Corvalán, 2016; Yip & Matthews, 2006). 

What exactly should count toward a dominance index has often depended on aspects that are 

unique to the specific study, such as the specific research questions, study designs, and 

populations under study, whether children or adults (Treffers-Daller & Silva-Corvalán, 2016). 

The field of Spanish linguistics continues to advance criteria to operationalize dominance and 

proficiency (Menke & Malovrh, 2021), but the work is ongoing. Following Birdsong (2012), this 

study obtains its language dominance index by generating standardized z-scores from a select set 

of predictors to obtain a dominance score that ranges from -30 to +30. A score near zero was 
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considered balanced bilingualism while more negative scores reflected English dominance, and 

more positive scores reflected Spanish dominance. 

Inferential lasso provided a reliable method for identifying covariates that best predicted 

the production of the subjunctive, therefore, to calculate a dominance index, I selected the 

following predictors informed by lasso selections: 

1. Feel like self when speaking Spanish 

2. Identify with Spanish-speaking culture 

3. Important to use (or eventually use) Spanish like a NS 

4. Language used to: 

a. Speak to Mother 

b. Speak to Father 

c. Speak to Older Relatives 

d. Speak to Younger Relatives 

e. Speak to Friends 

f. Speak to Neighbors 

g. Speak in Service Encounters 

h. Text on Phone 

i. Dream In 

This combination of 12 predictors had a McDonald's Omega scale reliability coefficient 

of .787 which indicates that, taken together, the observed differences between participants with 

respect to this set of predictors was due to differences in their true scores rather than due to 

measurement errors. 
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Age of Onset of Bilingualism (AoB). The AoB defines the onset of bilingual exposure 

and marks a change in the relative quantity of input from both languages, as well as revealing a 

child’s stage of development at the time of onset. It can also reveal the context in which each 

language is instantiated, at home, preschool, elementary school, or as L2 acquisition in post-

puberty and adulthood. AoB has proven to be a reliable predictor of heritage language 

proficiency and grammatical outcomes (Boers et al., 2020; Corbet & Domínguez, 2020; Meir et 

al., 2017). To operationalize AoB for this study, I followed Montrul’s (2008) description of the 

types of bilingualism according to age and age of onset, as seen in Figure 6.29 below. 

Figure 6.29  

Types of bilingualism according to age and age of onset (Montrul, 2008, p. 18) 

 

Bilingualism Onset Sequence (BoS). BoS refers to the language sequence at the time of 

the Age of Onset of Bilingualism (AoB). It answers the question: Which language came first? 

This is a relatively understudied factor in HS grammatical outcomes, although it features early in 

L2 studies (Hatch & Wagner-Gough, 1976) and is drawing more attention in L2 and L3 studies 
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in positive psychology contexts (Díaz et al., 1991). In this study, I implemented BoS by 

categorizing HSs into three groups with respect to their Spanish/English language sequence: (1) 

Simultaneous from birth, (2) Spanish first, (3) English first. 

Interaction of Predictors. Three predictors were considered for the following analyses: 

Dominance, AoB, and BoS. Theoretically and practically all three are inextricably linked, that is, 

they interact to determine outcomes. As such, a factorial design that include direct effects, as 

often implemented in Analysis of Variance (ANOVA), was statistically unjustified without other 

changes. By using an interaction (often called moderation in the social sciences), we imply that 

one factor cannot exist without the other, making factorial procedures confusing because there 

are direct effects in the same model as interaction effects. In many cases interaction effects 

should be analyzed separate from direct effects if interaction effects are theoretically supported 

by the notion that one effect cannot exist separate from the effects of a second, as is the case with 

Dominance, AoB, and BoS. Prior to Birnbaum (2019), and noted by Birnbaum, quantitative 

research on the Spanish subjunctive in the United States did not appear to include interactions; 

however, interactions may be necessary to generate reliable, replicable results.  

The first analysis in this section explores the effect of the interaction of language 

dominance and AoB on the felicitous production of the subjunctive. The second analysis 

explores the effect of the interaction of BoS on the felicitous production of the subjunctive. 

These data were checked using Q-Q plots to confirm linearity, and simple linear regression was 

used.  

6.20.1 Interaction of language dominance and AoB 

Figure 6.30 below displays the results of regressing felicitous production of the 

subjunctive (the percent of times the subjunctive was correctly produced) on the interaction of 
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language dominance and types of bilingualism, and then generating adjusted predictions of the 

interaction using margins in postestimation. Figure 6.30 shows production of the subjunctive on 

the y-axis, language dominance categorical covariates on the x-axis, and point estimates of 

Montrul’s (2008) types of bilingualism according to age and age of onset, as shown in Figure 

6.29 above, were plotted in the plot space. Figure 6.30 also includes 95% confidence intervals 

recast as shaded areas to provide a step-like effect. The regression results associated to Figure 

6.30 are given in Table 6.36. 

 

Figure 6.30   

Effects of language dominance and AoB on the felicitous production of the subjunctive 

 

Table 6.36   

Effects of language dominance and AoB on the felicitous production of the subjunctive 

Dominance x AoB Margin SE p [95% Conf. Interval] 

English x Simultaneous 0.340 0.065 <.001 0.212 0.469 

English x Early Childhood - Preschool 0.484 0.056 <.001 0.373 0.596 
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English x Early Childhood - Elementary 0.333 0.112 0.004 0.111 0.556 

English x Late - Adult 0.219 0.137 0.114 -0.054 0.491 

Balanced x Simultaneous 0.611 0.054 <.001 0.504 0.717 

Balanced x Early Childhood - Preschool 0.529 0.047 <.001 0.436 0.623 

Balanced x Early Childhood - Elementary 0.643 0.073 <.001 0.497 0.788 

Spanish x Simultaneous 0.569 0.061 <.001 0.447 0.691 

Spanish x Early Childhood - Preschool 0.662 0.047 <.001 0.568 0.755 

Spanish x Early Childhood - Elementary 0.750 0.112 <.001 0.528 0.972 

Spanish x Late - Adult 0.719 0.137 <.001 0.446 0.991 

Note. See Appendix G for linear regression results. 

 

Figure 6.30 and Table 6.36 reveal that the interaction of language dominance and AoB 

results in lower predicted subjunctive if a bilingual (HS) is English-dominant, a notable increase 

in predicted subjunctive if the HS is balanced, and a slight increase in predicted subjunctive for 

Spanish-dominant HSs over balanced-HSs. For English-dominant HSs, Late Adult HSs are, on 

average, predicted to produce the subjunctive 22% of the time on the low end, and Early 

Childhood Preschool aged HSs are predicted to produce the subjunctive 48% of the time. For 

Balanced HSs, Early Childhood Preschool aged HSs are predicted to produce the subjunctive 

53% of the time on the low end, and Early Childhood Elementary aged HSs are predicted to 

produce the subjunctive 64% of the time. For Spanish-dominant HSs, on the low end we find the 

simultaneous HSs are predicted to produce the subjunctive 57% of the time, and on the high end 

we find Early Childhood Elementary aged HSs are predicted to produce the subjunctive 75% of 

the time. Perhaps the most intriguing part of these results is the rise and fall of the felicitous 

subjunctive for simultaneous HSs with increasing language dominance. These results may be 

artifactual (a spurious finding that results from bias in the selection of candidates or in the 

collection of data), or they may reveal that simultaneous HSs are disadvantaged with respect to 

other-aged onsets when HSs are Spanish-dominant. 
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6.20.2 Interaction of language dominance and BoS 

Figure 6.31 and Table 6.37 below display the results of regressing felicitous subjunctive 

on the interaction of language dominance and (BoS), and then generating adjusted predictions of 

the interaction using margins in postestimation. Figure 6.31 shows production of the subjunctive 

on the y-axis, Language Dominance categorical covariates on the x-axis, and point estimates for 

the Bilingualism Onset Sequence (BoS) categorical covariates plotted in the plot region. The 

regression results associated to Figure 6.31 are given in Table 6.37. 

Figure 6.31   

Effects of dominance and BoS on the felicitous production of the subjunctive 

 

 

Table 6.37   

Effects of dominance and BoS on the felicitous production of the subjunctive 

Dominance x BoS Margin SE p [95% Conf. Interval] 

      

English x Both from Birth 0.375 0.099 <.001 0.178 0.572 

English x Spanish First 0.421 0.045 <.001 0.331 0.511 

English x English First 0.271 0.114 0.020 0.044 0.498 

Balanced x Both from Birth 0.547 0.070 <.001 0.408 0.686 
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Balanced x Spanish First 0.583 0.037 <.001 0.508 0.657 

Balanced x English First 0.750 0.198 <.001 0.356 1.144 

Spanish x Both from Birth 0.537 0.089 <.001 0.361 0.714 

Spanish x Spanish First 0.665 0.040 <.001 0.586 0.744 

Spanish x English First 0.656 0.140 <.001 0.378 0.935 

Note. See Appendix G for linear regression results. 

Figure 6.31 and Table 6.37 reveal that the average predicted subjunctive is lowest for 

English-dominant HSs, then notably higher for balanced HSs, and they show that results were 

mixed for Spanish-dominant HSs. For English-dominant HSs, those with an English to Spanish 

sequence had the lowest predicted subjunctive at 27%. The next highest was both languages 

from birth HSs at 38%, and finally Spanish-first had the highest predicted subjunctive at 42%. 

Among the balanced bilinguals (HSs), both languages from birth HSs had the lowest predicted 

subjunctive at 55%, followed by Spanish-first HSs at 58%, and English-first at 75%. For 

Spanish-dominant HSs, the lowest was a predicted subjunctive of 54% for both language from 

birth HSs, and Spanish-first was at 67%, and English-first HSs was at 66%. These results suggest 

that there was an increase in average predicted subjunctive moving from English to Spanish for 

Spanish-first and both languages from birth HSs, but the sharp rise in the subjunctive for 

English-first between English dominant HSs and balanced HSs and later fall in the subjunctive at 

Spanish dominance suggests that Bilingualism Onset Sequence (BoS) is moderated or mediated 

by variables that arise from different life paths for HSs who acquired both Spanish and English 

as very early simultaneous bilinguals. 

6.21 Analyses of HS versus NS production of the subjunctive 

Research Question 3, answered next, asks how Spanish HSs differ from Spanish NSs with 

respect to the production of the subjunctive in obligatory verbal and adjectival contexts, and in 
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what ways mood choice patterns that emerge among U.S. HSs relate to patterns found abroad 

among NSs.  

6.21.1 Use of verb mood across the Spanish-speaking world 

Figure 6.32 below displays a choropleth map of the use of the subjunctive by NSs in 19 

Spanish-speaking countries and Puerto Rico taken from a Twitter corpus of 67,254 cases (each 

case equivalent to 1 NS), as well as the production of the subjunctive in the EPT by the 95 HSs 

who were participants in this study.  

The green shades in the map seen in Figure 6.32 represent different percentages 

expressed as a number between 0 and 1. Lighter green corresponds to lower production of the 

subjunctive and darker green corresponds to higher production of the subjunctive. At the lower 

end we find the HSs who were participants in this study (63%), and at the higher end we find 

NSs from Colombia (99%). While there is a clear contrast between U.S. HSs represented by the 

lightest shade and NSs represented by darker shades, between NS populations there is far less 

contrast because their production of the subjunctive exists in the small range from 95.3% to 

99.2%, a difference of 3.9%.  These thematic distributions of the subjunctive are detailed in 

Figure 6.33. 
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Figure 6.32   

Choropleth map of percent subjunctive use by country 

 

Figure 6.33   

Verb mood choices by percentage across 21 locations with approximate regional color coding 
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Figure 6.33 above displays the production of the subjunctive by the participants in this 

study (light blue bar on the left) and the use of verb mood for the same matrix predicates in 

Puerto Rico and 19 Spanish speaking countries. Overall, HSs produced the subjunctive 63.0% 

(838) of the time and the indicative 37.0% (492) of the time. Especially noteworthy includes data 

on Puerto Rico that show that Puerto Ricans produced the subjunctive 32.1% more often than 

U.S. mainland HSs, with 95.1% subjunctive (330) and 4.9% indicative (17), that is, Puerto Rican 

use of the subjunctive is a little closer to HS production of the subjunctive.  Speakers from 

Guatemala, like those from Puerto Rico, also produced the subjunctive 32.1% more often than 

U.S. HSs with 95.1% subjunctive (791) and 4.9% indicative (41). Next, Speakers from Mexico 

produced the subjunctive 35.0% more often than U.S. HSs with 98.0% subjunctive (148) and 

2.0% indicative (3), meaning Mexican verb mood choices are closer to HS mood choices than all 

other locations except Puerto Rico and Guatemala. Speakers from Colombia produced the 

subjunctive 35.5% more often than U.S. HSs with 98.5% subjunctive (6811), and 1.5% 

indicative (104), the highest subjunctive according to the summary statistics.  

6.21.2 Heritage speaker production of the subjunctive 

Tabulated HS mood production for each matrix predicate is displayed in Figure 6.34 and 

listed in Table 6.38 below. 
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Figure 6.34  

HS mood production in complement clauses for 14 predicates by percent 
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 Highlighting salient findings displayed in 

Figure 6.34 and listed in Table 6.38, at the 

low end of subjunctive production for verbal 

predicates HSs chose the subjunctive 37.9% 

of the time in complement clauses following 

fascinarse, and the indicative 62.1% of the 

time (59). At the low end of subjunctive 

production for adjectival predicates HSs 

chose the subjunctive following emocionante 

47.4% of the time (45), and the indicative 

52.6% of the time (50). At the high end, 

when reduced to one decimal point, HSs 

produced the same mood percentages 

following the verbal predicate preferir and adjectival predicate necesario. For preferir, HSs 

chose the subjunctive 92.6% of the time (88), and the indicative 7.4% of the time (7). For 

necesario, and they chose the subjunctive 92.6% of the time (88), and the indicative 7.4% of the 

time (7) 

6.22 Modeling HS/NS verb mood differences 

Given that the HS participants in this study are in the United States and cluster relatively 

close to each other regionally, academically, and by age group, it is reasonable to assume that 

U.S. HSs will influence each in ways that are unique to their group. Participants were HSs of 

Spanish who were UC Davis students who accepted to participate in this study nested in a region 

(or regions for at-home participants) within the United States, an English-majority country. The 

Table 6.38   

HS mood production in complement clauses  

for 14 predicates by percent 

Matrix Predicate Verb Mood 

  %Indicative %Subjunctive 

dudar  3.41 96.59 

dudable  39.39 60.61 

emocionarse  21.84 78.16 

emocionante  39.69 60.31 

fascinarse  45.38 54.62 

fascinante  31.85 68.15 

lamentar  7.67 92.33 

lamentable  9.19 90.81 

necesitar  0.28 99.72 

necesario  0.54 99.46 

preferir  0.26 99.74 

preferible  0.75 99.25 

sorprenderse  8.69 91.31 

sorprendente  15.87 84.13 

Total 3.10 96.90 
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Twitter users living in countries where Spanish is the majority language also exist in a nested 

structure: Spanish NSs living in regions within different Spanish speaking countries, and who 

have electronic devices, connectivity, and use Twitter. These kinds of nested structures call for 

multilevel (ML) modeling that can account for the 21 different Level-2 groups, that is, 21 

different locations: 19 NS countries, Central California in the United States, and Puerto Rico. I 

constructed a 2-level null model to examine the effect of country, the Level-2 grouping variable, 

on mood, the outcome variable, using mean-variance adaptive Gauss–Hermite quadrature 

integration. I also calculated the Intraclass Correlation Coefficient (ICC) to (1) verify that 

multilevel modeling was necessary, and (2) to determine how much of the unexplained variance 

in the model (error between speakers) could be attributed to the grouping variable, in this case 

the country where these Spanish speakers live. The null model was specified as: 

moodij = β0 + γ00 + u0j + eij 
 

Equation 1. 

There was a total of 68,584 observations made among 21 geographically defined groups 

with a minimum of 130 and a maximum of 16,229 observations per location, with an average of 

3,266 observations per location. The null model revealed an ICC of .157 (SE = 0.091, CI = 

0.046, 0.418), meaning that on average the country where Spanish speakers live accounts for 

15.67% of the variance in the selection of verb mood. Since the L2 grouping variable, country, 

accounts for 15.67% of the variance between individuals at Level-1, it falls well above the 

minimum of ICC = .05 used to justify ML modeling (LeBreton and Senter, 2008). 

Having confirmed that the data require an ML approach, 20 models were constructed 

where mood was regressed on 14 predicates and 21 Spanish speaking locations (20 countries + 

Puerto Rico evaluated separately). Marginal predictions were generated for each country. 

 The ML models were specified as: 
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  Outcome = Intercept + 14 Predicates + Country + Random Effects + Error 
 
moodij = β0 + β1j predicateij + … + β15j Countryij + u0j + u1j + … + eij 

 

Equation 2. 

  

Figure 6.35 below and right shows the Marginal Effects at Means (MEM) for predicted 

subjunctive by HS proficiency and the first three NS populations found in Figure 6.36. Figure 

6.36 below should be understood in context of Figure 6.35. Figure 6.35 shows the sharp incline 

of predicted subjunctive as HS proficiency rises 

from low to high. It also shows the first three NS 

populations found in Figure 6.36 below. Instead of 

using an indirect measure for HS proficiency as 

seen in Figure 6.35, proficiency was assessed as a 

direct measure of subjunctive production since, as I 

argue later in this chapter and in the conclusion, 

subjunctive production is as reliable a proficiency 

metric as others used in this study. As seen in 

Figure 6.35 on the right, the coefficient for Puerto 

Rico, Cuba, and the Dominican Republic begin to 

converge on a probability of 1, and it is hard to 

visualize differences between the three NS 

populations given the scale that is necessary to 

include HS results. Therefore, Figure 6.35 simply 

  

Figure 6.35  

Marginal effects at means (MEM) 

for predicted subjunctive by HS 

proficiency and 3 NS populations 
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contextualizes HSs with respect to NSs, and Figure 6.36 picks up at Puerto Rico to clearly 

display the differences between countries that show variability in subjunctive use, although 

within a range of 4.9%. The predicted subjunctive in both of these figures represents the percent 

predicted subjunctive from the multilevel models. 

Figure 6.36  

Marginal effects at means (MEM) for predicted subjunctive by NS population  

 

Figure 6.36 above displays the average marginal effects, or Marginal Effects at Means 

(MEM), for the predicted subjunctive by NS population. It is important to emphasize that the 

points in the plot space that represent each country were first generated in a multilevel, or mixed-

effects, model in which the coefficient for each country was calculated conditional on all other 

countries and all predicates within each other country was set to 0 (Step 1), and marginal 

coefficients as final MEMs were calculated using estimates from the multilevel modeling step 

(Step 2). 
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Table 6.39 below provides the regression results that correspond to Figure 6.35 and 

Figure 6.36 above. In Table 6.39 we find the point estimates generated by the ML models  

Table 6.39  

Mixed-effects logistic regression and Marginal Effects at Means (MEM) results for HSs and 

NSs 

Variable OR SE 95% CI MEM 

   LL UL  

US-Low 0.06 0.01 0.05 0.08 .2439 

US-Mid 0.04 0.00 0.03 0.05 .5323 

US-High 0.02 0.00 0.02 0.02 .8345 

Puerto Rico  0.53  0.05  0.43  0.64 .9834 

Cuba  1.40  0.14  1.16  1.70 .9934 

Dominican Republic  1.07†  0.09  0.90  1.27 .9914 

Venezuela  0.69  0.06  0.58  0.81 .9872 

Colombia  1.67  0.14  1.41  1.98 .9944 

Mexico  0.87†  0.09  0.72  1.06 .9897 

Guatemala  0.60  0.05  0.51  0.71 .9855 

El Salvador  0.68  0.10  0.52  0.90 .9867 

Honduras  0.61  0.05  0.52  0.73 .9856 

Nicaragua  0.62  0.05  0.52  0.73 .9857 

Costa Rica  1.03†  0.09  0.86  1.22 .9911 

Panama  0.77  0.07  0.64  0.92 .9883 

Ecuador  0.99†  0.09  0.82  1.18 .9908 

Peru  1.62  0.16  1.34  1.97 .9942 

Chile  1.25  0.11  1.06  1.49 .9926 

Bolivia  0.76  0.07  0.63  0.92 .9882 

Paraguay  0.70  0.07  0.58  0.86 .9873 

Uruguay  1.68  0.15  1.41  1.99 .9944 

Argentina  1.42  0.13  1.19  1.70 .9934 

Spain  1.74  0.16  1.45  2.10 .9946 

Note. N = 68,584. OR = Odds Ratio; SE = Robust Standard Error; CI = Confidence Interval; LL = Lower Limit; 
UL = Upper Limit; MEM = Marginal Effects at Means.  

All model coefficients are statistically significant (α =.05) except where marked with the dagger symbol (APA, 

2020): † p >.05. †† p >.10.  
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expressed as Odds Ratios (ORs) from Step 1, as well as the Marginal Effects at Means (MEM) 

from Step 2. 

As seen in Figure 6.35 and Figure 6.35, U.S. HSs were predicted to produce the 

subjunctive the least with low proficiency HSs predicted to produce the subjunctive at rate of 

24%, followed by middle proficiency with 53%, and high proficiency with 83%. NSs in 

Colombia with 99.44% and Spain with 99.46% were predicted to produce the subjunctive the 

most. True differences between countries were corrected by using ML modeling and average 

marginal predictions. For example, Figure 6.32 and Figure 6.33 based on summary statistics 

failed to identify NSs from Spain as the most likely to produce the subjunctive relative to other 

countries. 

6.23 Comparing U.S. HSs and Mexican NSs 

In the previous sections I confirmed that a ML model was needed to explore how the 

production of the subjunctive among HSs in the United States differed from use of the 

subjunctive by NSs from Spanish speaking countries with respect to the 14 matrix predicates 

under examination. I then used ML modeling and marginal estimations to reveal the true relative 

predictions for each country. I next focus on the differences between U.S. HSs and NSs from 

Mexico. 

While it was possible to compare U.S. HSs to NSs from any of the countries from which 

data were collected, comparing U.S. HSs to Mexican NSs was considered the most meaningful 

since most of the participants in this study were HSs of Mexican descent. This comparison also 

has precedent in subjunctive research, for example, Benmamoun et al. (2013) reveal that HSs 

who live in a majority U.S. English environment do not have the same command of the 

subjunctive mood when compared to NSs in Mexico. To these ends, a model was constructed for 
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U.S. HSs of Mexican descent, and another model was constructed for Mexican NSs, but instead 

of focusing on comparing countries, ML models were used with average marginal effects to 

compare predicate predictions based on U.S. and Mexican data. Equation 2, previously specified, 

was used to construct the new models, but replacing the country parameter with β15jUnited 

Statesij and β15jMexicoij in the equations, and two predicates were removed as explained below. 

Figure 6.37 below displays the comparison between HS production of the subjunctive in 

the Elicited Production Task (EPT) and Mexican NS use of the subjunctive as found in the 

Twitter corpus. Only 12 predicates are represented in Figure 6.37. The verbal predicate dudar 

was used as the reference category, and the adjective predicate dudable was removed because it 

was underrepresented for Mexico in the corpus. Results of this comparison are detailed next. 

Figure 6.37   

Average predicted percent change in HS production of the subjunctive (EPT) compared to 

Mexican NS use of the subjunctive (Twitter) 
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The y-axis in Figure 6.37 displays a scale that represents the average predicted change in 

subjunctive. It is important the emphasize that the point estimates in the plot space are the 

average predicted changes in the subjunctive for HSs and Mexican NSs and not predicted 

subjunctive for HSs and NSs. The lines appear overlaid because the point of reference for each 

country is each country itself. Thus, HSs were compared against themselves and Mexican NSs 

were compared against themselves with respect to their mood choices, and the resulting figure is 

the superimposition of the two self-referent comparisons. This arrangement allows us to examine 

how the lines for HSs and Mexican NSs pattern together or diverge across predicates, and we can 

make statistically justifiable claims with respect to the relative volatility of HS and NS mood 

choices. 

Table 6.40 below provides the calculations that correspond to Figure 6.37 above. In Table 

6.40 we find the Marginal Effects at Means (MEM) which are used in this analysis, as well as the 

underlying point estimates produced by the multilevel models expressed as Odds Ratios (ORs). 

Table 6.40   

Mixed-effects logistic regression and Marginal Effects at Means (MEM) results for HSs in the 

United States and NSs in Mexico 

Predictor Parameter United States Mexico 

  OR (SE) MEM OR (SE) MEM 

Fixed Effects 

Country γ100 0.09 (0.01) 0.89 1.01 (0.15) 0.99 

Trigger      

  dudar γ200 1.83 (0.25) Base 1.89 (0.29) Base 

  emocionar γ300 0.37 (0.10) -0.37 0.38 (0.10) -0.13 

  emocionante γ400 0.64 (0.06) -0.24 0.64 (0.06) -0.07 

  fascinar γ500 0.50 (0.10) -0.30 0.50 (0.10) -0.10 

  fascinante γ600 0.72 (0.05) -0.21 0.72 (0.05) -0.06 

  lamentar γ700 0.84† (0.11) -0.17 0.87† (0.13) -0.05 

  lamentable γ800 0.75 (0.10) -0.20 0.78† (0.10) -0.05 
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  necesitar γ900 19.77 (4.83) 0.24 20.48 (5.30) 0.04 

  necesario γ100 10.75 (1.53) 0.22 11.20 (1.67) 0.04 

  preferir γ110 20.51 (5.41) 0.24 21.24 (5.85) 0.04 

  preferible γ120 10.79 (6.99) 0.22 11.06 (7.39) 0.04 

  sorprender γ130 0.58 (0.04) -0.26 0.60 (0.05) -0.08 

  sorprendente γ140 0.47 (0.05) -0.32 0.48 (0.05) -0.10 

Intercept γ000 16.43 (1.91)  13.65 (1.89)  

Random Effects 

  Country u0j 0.095 (0.022)  0.404 (0.256)  

  Goodness of Fit    

AIC  13930.92  13954.78  

  Δ Model  -3028.30  -3028.30  

Note. N = 68,584. IRR = Incidence Rate Ratio; SE = Robust Standard Error; CI = Confidence Interval; LL = 
Lower Limit; UL = Upper Limit; ICC = Intraclass Correlation Coefficient (ρ); AIC = Akaike Information 
Criterion. Model coefficient standard errors are in parentheses. Random Effects are coefficients not Odd Ratios.  

All model coefficients are statistically significant (α =.05) except where marked with the dagger symbol (APA, 
2020): †p >.05. ††p >.10.  

 

Given that 96% of the HS participants in this study were of Mexican or partial Mexican 

descent, I provide a point-by-point analysis of the differences in the production of the 

subjunctive by HSs and the Mexican NSs. This part of the chapter answers RQ3 in detail. The 

following analyses refer to the MEMs as found in Figure 6.37 and Table 6.40. 

6.24 U.S. HS and Mexican NS comparisons 

6.24.1 Emocionarse/Emocionante 

For the verbal predicate emocionarse que, the predicted probability that a HS would 

produce the subjunctive in the complement clause is about 3.7 percentage points lower than the 

average for all triggers in the HS context (β = -0.369, p <.001, SE = 0.070, CI = -0.506, -0.231). 

If a Mexican NS were to use emocionarse que as the matrix predicate, the predicted probability 

that the NS would produce the subjunctive in the complement clause would be about 1.3 

percentage points lower than the average for all triggers for Mexican NSs (β = -0.134, p <.001, 
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SE = 0.033, CI = -0.199, -0.068). Comparing these predicted margins at means, for the verbal 

predicate emocionarse que, HSs are predicted to be 2.4 percentage points farther below their 

population mean than are Mexican NSs below their population mean (1.3 − 3.7 = -2.4). 

If the HS were to use the adjectival predicate emocionante que, the predicted probability 

that they would produce the subjunctive in the complement clause would be about 2.4 percentage 

points lower than the average for all triggers in the HS context (β = -0.242, p <.001, SE = 0.023, 

CI = -0.287, -0.197). If, on the other hand, a Mexican NS used emocionante que as the matrix 

predicate, the predicted probability that they would produce the subjunctive in the complement 

clause would be about 0.7 percentage points lower than the average for all triggers for NSs in 

Mexico (β = -0.073, p <.001, SE = 0.012, CI = -0.097, -0.050). Comparing the predicted margins 

at means, for the adjectival predicate emocionante que, HSs are predicted to fall 1.7 percentage 

points farther below their population mean than Mexican NSs fall below their population mean 

(0.7 − 2.4 = -1.7). 

6.24.2 Fascinarse/Fascinante 

If a HS were to use the verbal predicate fascinarse que, the predicted probability that the 

HS would produce the subjunctive in the complement clause would be about 3.0 percentage 

points lower than the average for all triggers in the HS context (β = -0.302, p <.001, SE = 0.030, 

CI = -0.361, -0.242). If a Mexican NS were to use fascinarse que as the matrix predicate, the 

predicted probability that the NS would produce the subjunctive in the complement clause would 

be about 1 percentage point lower than the average for all triggers for NSs in Mexico (β = -0.099, 

p <.001, SE = 0.029, CI = -0.157, -0.042). Comparing these predicted margins at means, for the 

verbal predicate fascinarse que, HSs are predicted to fall about 2 percentage points farther below 

their population mean than Mexican NSs fall below their population mean (1.0 − 3.0 = -2.0). 
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If the HS were use the adjectival predicate fascinante que, the predicted probability that 

they would produce the subjunctive in the complement clause would be about 2.1 percentage 

points lower than the average for all triggers in the HS context (β = -0.210, p <.001, SE = 0.034, 

CI = -0.277, -0.144). If, on the other hand, a NS in Mexico were to use fascinante que as the 

matrix predicate, the predicted probability that they would produce the subjunctive in the 

complement clause would be about .6 percentage points lower than the average for all triggers 

for NSs in Mexico (β = -0.061, p <.001, SE = 0.005, CI = -0.071, -0.051). Comparing the 

predicted margins at means for the adjectival predicate fascinante que, HSs are predicted to be 

1.5 percentage points farther below their population mean than Mexican NSs are below their 

mean (0.6 − 2.1 = -1.5). 

6.24.3 Lamentar/Lamentable 

If a HS were to use verbal predicate lamentar que, the predicted probability that the HS 

would produce the subjunctive in the complement clause would be about 1.7 percentage points 

lower than the average for all triggers in the HS context (β = -0.174, p <.001, SE = 0.042, CI = -

0.256, -0.091). If a Mexican NS were to use lamentar que, the predicted probability that the NS 

would produce the subjunctive in the complement clause would be about 0.5 percentage points 

lower than the average for all triggers for NSs in Mexico (β = -0.046, p <.001, SE = 0.013, CI = 

-0.070, -0.021). Comparing these predicted margins at means, for the verb predicate lamentar 

que, HSs are predicted to be 1.3 percentage points farther below their population mean than 

Mexican NSs are below their mean (0.5 − 1.7 = -1.3). 

If a HS were to use the lamentable que, the predicted probability that they would produce 

the subjunctive in the complement clause would be about 2.0 percentage points lower than the 

average for all triggers in the HS context (β = -0.202, p <.001, SE = 0.046, CI = -0.292, -0.113). 
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If, on the other hand, a Mexican NS were to encounter lamentable que as the matrix predicate, 

the predicted probability that they would produce the subjunctive in the complement clause 

would be about 0.5 percentage points lower than the average for all triggers for NSs in Mexico (β 

= -0.055, p <.001, SE = 0.013, CI = -0.079, -0.030). Comparing the predicted margins at means 

for adjectival predicate lamentable que, HSs are predicted to be 1.5 percentage points farther 

below their population mean than Mexican NSs are below their mean (0.5 − 2.0 = -1.5). 

6.24.4 Necesitar/Necesario 

Setting the other predicates to their mean values, if a HS were to use the necesitar que as 

the matrix predicate, the predicted probability that the HS would produce the subjunctive in the 

complement clause would be about -2.4 percentage points lower than the average for all triggers 

in the HS context (β = 0.243, p <.001, SE = 0.017, CI = 0.209, 0.277). If an otherwise average 

Mexican NS were confronted with necesitar que as the matrix predicate, the predicted 

probability that the NS would produce the subjunctive in the complement clause would be about 

-0.4 percentage points lower than the average for all triggers for Mexican NSs (β = 0.040, p = 

0.002, SE = 0.013, CI = 0.015, 0.065). Comparing these predicted margins at means for the verb 

predicate necesitar que, HSs are predicted to be 2 percentage points farther above their 

population mean than Mexican NSs are above their mean (2.4 − 0.4 = +2). 

If the HS were to use the adjectival predicate necesario que, the predicted probability that 

they would produce the subjunctive in the complement clause would be about -2.2 percentage 

points lower than the average for all triggers in the HS context (β = 0.215, p <.001, SE = 0.025, 

CI = 0.167, 0.263). If, on the other hand, a Mexican NS were to use necesario que as the matrix 

predicate, the predicted probability that they would produce the subjunctive in the complement 

clause would be about -0.4 percentage points lower than the average for all triggers for NSs in 
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Mexico (β = 0.037, p = 0.004, SE = 0.013, CI = 0.012, 0.061). Comparing the predicted margins 

at means for necesario que, HSs are predicted to be 1.8 percentage points farther above their 

population mean than Mexican NSs are above their mean (2.2 − 0.4 = +1.8). 

6.24.5 Preferir/Preferible 

If a HS were to use preferir que as the matrix predicate, the predicted probability that the 

HS would produce the subjunctive in the complement clause would be about -2.4 percentage 

points lower than the average for all triggers in the HS context (β = 0.244, p <.001, SE = 0.021, 

CI = 0.203, 0.285). If an otherwise average Mexican NS were to use with preferir que as the 

matrix predicate, the predicted probability that the NS would produce the subjunctive in the 

complement clause would be about -0.4 percentage points lower than the average for all triggers 

for NSs in Mexico (β = 0.040, p = 0.002, SE = 0.013, CI = 0.015, 0.066). Comparing these 

predicted margins at means for preferir que, HSs are predicted to be 2 percentage points farther 

above their population mean than Mexican NSs are above their mean (2.4 − 0.4 = +2). 

If the HS were to use the adjectival predicate preferible que, the predicted probability that 

they would produce the subjunctive in the complement clause would be about -2.2 percentage 

points lower than the average for all triggers in the HS context (β = 0.216, p <.001, SE = 0.025, 

CI = 0.167, 0.264). If, on the other hand, a Mexican NS were to encounter preferible as the 

matrix predicate, the predicted probability that they would produce the subjunctive in the 

complement clause would be about -0.4 percentage points lower than the average for all triggers 

for NSs in Mexico (β = 0.036, p <.001, SE = 0.008, CI = 0.021, 0.052). Comparing the predicted 

margins at means for preferible que, HSs are predicted to be 1.8 percentage points farther above 

their population mean than Mexican NSs are above their mean (2.2 − 0.4 = +1.8). 
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6.24.6 Sorprenderse/Sorprendente 

Setting the other predicates to their mean values, if a HS were to use the verbal predicate 

sorprenderse que as the matrix predicate, the predicted probability that the HS would produce 

the subjunctive in the complement clause would be about 2.6 percentage points lower than the 

average for all triggers in the HS context (β = -0.265, p <.001, SE = 0.027, CI = -0.318, -0.212). 

If a Mexican NS were to use sorprenderse que as the matrix predicate, the predicted probability 

that the NS would produce the subjunctive in the complement clause would be about 0.8 

percentage points lower than the average for all triggers for NSs in Mexico (β = -0.079, p <.001, 

SE = 0.010, CI = -0.100, -0.059). Comparing these predicted margins at means for sorprenderse 

que, HSs are predicted to be 1.9 percentage points farther below their population mean than 

Mexican NSs are below their mean (0.8 − 2.6 = -1.9). 

If the HS used the adjectival predicate sorprendente que, the predicted probability that 

they would produce the subjunctive in the complement clause would be about 3.2 percentage 

points lower than the average for all triggers in the HS context (β = -0.317, p <.001, SE = 0.042, 

CI = -0.400, -0.234). If, on the other hand, a Mexican NS were to encounter sorprendente que as 

the matrix predicate, the predicted probability that they would produce the subjunctive in the 

complement clause would be about 1 percentage point lower than the average for all triggers for 

NSs in Mexico (β = -0.105, p <.001, SE = 0.013, CI = -0.130, -0.079). Comparing the predicted 

margins at means for sorprendente que, HSs are predicted to be 2.1 percentage points farther 

below their population mean than Mexican NSs are below their population mean (1.0 − 3.2 = -

2.1). 
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6.24.7 Summary of U.S. HS and Mexican NS comparisons 

The plotted estimates for U.S. HSs in Figure 6.37 reveal a remarkably similar pattern to 

the plotted estimates for Mexican NSs. Where coefficients are low for HSs, they are also low for 

NSs; where they are high for HSs, they are also high for NSs. The main difference appears to be 

the more dramatic change for HSs relative to NSs across the x-axis. For example, the shift from 

the average predicted change in the subjunctive for the verbal predicate emocionarse (- .37) to 

the adjectival predicate emocionante (- .24) for HSs follows the same upward path as NSs’ 

emocionarse (- .13) to emocionante (- .073), but the difference is greater for HSs (a difference of 

.13) than it is for NSs (a difference of .06). Most salient in in Figure 6.37 is the spread between 

the highest frequency predicates (necesitar que, necesario que, preferir que, preferible que) and 

all other predicates for HSs. This finding suggests that HSs’ mood choices vary more widely 

across predicates than NSs’ mood choices, and that lexical frequency may have a greater impact 

on the variability shown by HSs than shown by NSs. The effects of lexical frequency are next. 

6.25 Frequency effects 

The examination of lexical frequency is one of the most straightforward methods used in 

corpus linguistics. Lexical frequency has proven to be productive for Spanish bilingual research 

in general (Blumenfeld et al., 2016; Erker & Guy, 2012), and for Spanish subjunctive research in 

particular (Gallego, 2016; Perez-Cortes, 2020; Schwenter & Hoff, 2020). In this section I 

examine the relation between collocational frequency as found in the Davies Corpus del Español 

Web/Dialects (Davies, 2016a) for the 14 predicates used in this study and the production of the 

subjunctive by HSs who completed the Elicited Production Task (EPT), and the use of the 

subjunctive by NSs of Spanish whose data were compiled into the Twitter verb mood corpus. 

The objective was to arrive at a per million average for each predicate followed by the 
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subjunctive in nominal clause complements for all NS countries, and then use this number as the 

predicate collocation frequency for HSs. Table 6.41 below shows the steps used to calculate per 

million collocational indices for NSs in the form of matrix predicate + que + verb.PSUBJ, and 

Table 6.42 displays the final values for each predicate used in the following analysis. 

Table 6.41  

Steps to calculate per million average collocate indices for NSs: matrix predicate + que + 

verb.PSUBJ 

Davies Function Steps 

 

Step 1. Calculate the average per million 

frequency of each predicate trigger + que + 

present subjunctive within four words in 

nominal clause complements by using the 

collocates function on the Davies website. 

Step 2. Check other constructions such as 

DUDAR _J* que _VSP* (e.g., Duda 

mejor.ADJ que no vea). 

Step 3. Data cleaning for unanticipated results. 

Step 4. Add Davies variable to model. 

 

Table 6.42  

Per million indices for matrix predicate + que + verb.PSUBJ collocates for NSs 

Matrix Predicate Per Million 
VP - dudar que 3.694286 
VP - emocionar que 0.051905 
VP - fascinar que 0.055714 
VP - lamentar que 2.100000 
VP - necesitar que 7.993333 
VP - sorprender que 1.522857 
VP - preferir que 3.088571 

 

Matrix Predicate Per Million 
AP - es dudable que 0.000952 
AP - es emocionante que 0.004286 
AP - es fascinante que 0.003810 
AP - es lamentable que 0.729524 
AP - es necesario que 14.04333 
AP - es sorprendente que 0.200000 
AP - es preferible que 0.911429 

 

Note. VP = Verbal Predicate; AP = Adjectival Predicate. 
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Five frequency categories were generated based on predicate collocational indices from 

Table 6.42. These categories are displayed in Table 6.43 below. 

Table 6.43   

Distribution of predicates by frequency category 

Frequency Category Percent Predicate 

Very Low (3) .56% emocionante que fascinante que dudable que 

Low (3) 2.16% sorprendente que fascinarse que emocionarse que 

Mid (3) 22.56% preferible que lamentable que sorprenderse que 

High (3)  31.51% dudar que lamentar que preferir que 

Very High (2) 43.20% necesario que necesitar que  

 

Figure 6.38 below shows the distribution of predicates that were represented in the data 

when they were categorized using frequency information taken from the Davies corpus. Note 

that these predicates were categorized from Very Low to Very High based only on the 

collocational frequencies of the predicates used in this study. 

Figure 6.38  

Relative percentage of predicates represented in each collocational frequency category 
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 Figure 6.38 shows that predicates in the Very Low category represented .56% of all 

predicates and comprised 3 adjectival predicates, emocionante, fascinante, and dudable. Low 

frequency represented 2.1%, and also comprised 3 predicates, sorprendente, fascinarse, and 

emocionarse. Mid frequency represented 22.6% and comprised another 3 predicates, preferible, 

lamentable, and sorprenderse. High frequency represented 31.5% and comprised 3 predicates, 

dudar, lamentar, and preferir; and, finally, Very high frequency represented 43.2% of the 

predicate data and comprised 2 predicates: necesario, and necesitar. 

 The final analysis in this study involved the specification of four multilevel models that 

included predicate frequency categories to reveal how HSs of low, mid, and high proficiency and 

NSs differed with respect to the matrix triggers used in the EPT. The first three models examined 

HSs. They were 2-level models that included the 14 predicates and U.S. HS mood data (taken 

from the EPT) and predicate frequency categories at Level-1. Individual HSs were at Level-2, 

and the settings excluded all NSs populations. The fourth model was used to examine NSs. It 

was a 2-level model that included the 14 predicates and predicate frequency at Level-1, with all 

NS populations represented at Level-2, and the settings excluded all HS data. Given that 

production of the subjunctive may itself be a reliable metric for assessing the linguistic 

competence of HSs, in this final analyses HSs were divided into three groups based on their 

mood production results. The objective in this analysis was to examine how average proficiency 

trends related to frequency. Using HS subjunctive production data to assess proficiency in this 

context is arguably more accurate than using indirect measures taken from the Bilingual 

Background Questionnaire predictors, as was done earlier in this study. The final results of this 

analysis appear in Figure 6.39 and in Table 6.44 to Table 6.47 below. 
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Figure 6.39  

The effects of predicate frequency on average predicted subjunctive for HSs and NSs 

 

Table 6.44   
The effects of predicate frequency on average predicted subjunctive for low proficiency HSs 

Category Margin SE z p [95% Conf. Interval] 

Very Low 0.000 0.000 1.75 0.081 -0.000 0.000 

Low 0.059 0.032 1.86 0.063 -0.003 0.121 

Average 0.274 0.052 5.33 <.001 0.173 0.375 

High 0.314 0.073 4.31 <.001 0.171 0.456 

Very High 0.676 0.095 7.08 <.001 0.489 0.863 
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Table 6.45  

The effects of predicate frequency on average predicted subjunctive mid proficiency HSs 
Category Margin SE z p [95% Conf. Interval] 

Very Low 0.344 0.057 6.03 <.001 0.232 0.455 

Low 0.313 0.047 6.62 <.001 0.220 0.405 

Average 0.510 0.042 12.07 <.001 0.428 0.593 

High 0.656 0.044 15.05 <.001 0.571 0.742 

Very High 0.937 0.030 31.56 <.001 0.879 0.996 

 

Table 6.46 

The effects of predicate frequency on average predicted subjunctive for high proficiency HSs 
Category Margin SE z p [95% Conf. Interval] 

Very Low 0.793 0.046 17.43 <.001 0.704 0.883 

Low 0.688 0.039 17.50 <.001 0.611 0.765 

Average 0.891 0.025 34.97 <.001 0.841 0.941 

High 0.855 0.034 25.29 <.001 0.789 0.921 

Very High 1.000 0.000 5.00e+08 <.001 1.000 1.000 

 

Table 6.47   

The effects of predicate frequency on average predicted subjunctive for NSs 

Category Margin SE z p [95% Conf. Interval] 

Very Low 0.929 0.026 35.69 <.001 0.878 0.980 

Low 0.874 0.010 91.06 <.001 0.855 0.893 

Average 0.928 0.002 441.76 <.001 0.924 0.932 

High 0.988 0.001 1302.00 <.001 0.986 0.989 

Very High 0.996 <.001 2751.67 <.001 0.995 0.997 

 

As illustrated in Figure 6.39 and detailed in Table 6.44 to Table 6.47, the effects of very 

low frequency predicates produced an average predicted subjunctive of 0% for low proficiency 

HSs, calling attention to the fact that some HSs do not produce the subjunctive at all. For middle 

proficiency HSs, the average predicted subjunctive was 34%, and for high proficiency HSs it was 

79%, and 93% for NSs. The numbers for low frequency predicates then dip to 6% for low 

proficiency HSs, 31% for middle proficiency HSs, 69% for high proficiency HSs, and 87% for 
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NSs. The numbers for average frequency predicates rise to 27% for low proficiency HSs, 51% 

for middle proficiency HSs, 89% for high proficiency HSs, and 93% for NSs. The numbers for 

high frequency predicates rise to 31% for low proficiency HSs and 66% for middle proficiency 

HSs, and then fall slight to 86% for high proficiency HSs, but rise to 99% for NSs. The numbers 

for very frequency predicates rise for all speakers. It increases to 68% for low proficiency HSs 

and 94% for middle proficiency HSs, and 100% for high proficiency HSs and NSs. 

 Results from this analysis demonstrate the wide variability between HSs by proficiency, 

and how close to NSs highly proficient HSs perform, both reaching 100% subjunctive for the 

volitional predicate pair necesitar que/necesario que. These findings confirm that frequency is an 

important variable related to both NS and HS morphosyntactic acquisition, retention, and 

production (Arnon et al., 2017; Bybee, 2007; Bybee & Hopper, 2001; Hur, 2020; Paradis et al., 

2011). Frequency has also been identified, alongside dominance, as a key variable in explaining 

interspeaker differences among Spanish HS who have shown to conserve lexical items and 

constructions that are highly frequent in situations where language attrition and loss are often 

occur (Paradis et al., 2011; Siyanova-Chanturia & Sidtis, 2018; Wulff, 2018). Predicate 

frequency affects verb mood outcomes for both NSs and HSs as seen in Figure 6.39. Although 

HSs display greater variability in their morphological instantiations of the indicative and 

subjunctive than is found among their NS counterparts, their use of verb mood often patterns 

together. When we compare highly proficient HSs to NSs, we find remarkably similar patterns 

based on lexical frequency, patterns that ultimate end in 100% parity in the use of the 

subjunctive for the most highly frequent predicates used in this study.  
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6.25.1 Frequency and variation 

 Language has been shown to be highly repetitive, making frequency distributions and 

frequency effects important to understanding how language is acquired and maintained. 

However, analyses of frequency lists in quantitative linguistics has demonstrated that reliability 

of the statistical approach to understanding language ends between 1,000 and 1,500 words, after 

which a large amount of variation emerges (Fries & Traver, 1950). Accumulating evidence also 

suggests that factors highly correlated with repetition frequencies are more strongly correlated 

with observed outcomes than repetition frequency itself. Baayen et al. (2016) confirmed that 

frequency correlates strongly with other variables such as word length, semantic diversity, and 

AoA, meaning that variables other than frequency could equally account for effects that have 

been hitherto attributed to frequency. Theoretical approaches have tackled the complexities that 

emerge from adding context to frequency statistics, and usage-based implementations addressing 

the effects of frequency and “units of use” on language structure and cognition have proven 

productive, such as Bybee’s Exemplar View. In the exemplar theoretical approach, speakers 

represent constructions or word tokens in memory alongside the situations that they associate 

with the experience when processing these units of language. In this view, the processing of units 

is partially directed by past experience and the similarity of incoming units. Thus, frequency 

must be combined with unique lifeworlds and experiences to understand how things like 

grammar evolve. Given that the exemplar approach considers the vast number of configurations 

possible in individual historical trajectories and experiences, it helps explain why so much 

variation and change among speakers is shown in the literature. 
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6.26 Summary of results 

 This chapter provided results for the effects of bilingual history, family, identity, 

performance, interlocutor engagement and self-directed speech and dreaming, religion, and 

social media on the production of the subjunctive. It has also provided information with respect 

to where, how, and why verb mood choices differ between HSs and NSs for the predicates under 

examination. Given the number of topics covered, I next summarize the findings of this chapter 

by dividing them along the three research questions. 

6.26.1 Findings for RQ1 

The first research question asked if Spanish HSs use the subjunctive mood in Spanish, 

how does their recognition, comprehension, and production of verb mood differ across verbal 

and adjectival predicates that normatively trigger the subjunctive? With respect to recognition, 

HSs successfully identified words with subjunctive mood morphology 81% of the time in the 

lexicality task (LDT). This provided concrete evidence that, on average, HSs were familiar with 

Spanish subjunctive verb forms, regardless of the failure of the LDT as a Spanish language 

proficiency test. Results of the grammaticality task (GJT) confirmed that HSs, on average, 

felicitously identified the subjunctive and its function in grammatical constructions. Participants 

were tested on grammatical and ungrammatical uses of verb mood, grammatical gender, as well 

as subject-verb and adjective-noun number agreement. Results revealed a meaningful, positive 

relation between the verb mood and other grammatical knowledge and the felicitous production 

of the subjunctive as attested in the production task (EPT).  

6.26.2 Findings for RQ2 

The second research question asked in what ways the biographies and language 

preferences of Spanish HSs are related to their recognition, comprehension, and production of 
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verb mood in Spanish. This question was open-ended and provided the opportunity to explore 

the relation between answers given in the Bilingual Background Questionnaire (BBQ) and the 

production of the subjunctive in the EPT, the grammaticality of the mood choices in the GJT, 

and the recognition of the subjunctive verb morphology in the LDT. Results are broadly 

summarized as follows: 

 History. The earlier a HS acquires Spanish and the later they acquire English, the more 

likely they will produce the subjunctive. 

 Community. HSs who come from a Spanish-speaking community are predicted to 

produce the subjunctive more often. 

 Parents/grandparents. The language parents and grandparents use with their bilingual 

child/grandchild has a powerful effect on the HS’s production of the subjunctive. The 

mother’s side is especially influential, and the effect of both grandmothers speaking 

Spanish on the HS is greater than the effect of the HS’s parents themselves. However, if 

the grandparents are Spanish/English bilinguals, with all other predictors held constant, 

there is a very large drop in the predicted subjunctive.  

 Identity when speaking. The effect of feeling like oneself when speaking Spanish was 

one of the strongest and most linear predictors of the subjunctive in this study. Those who 

strongly feel like themselves speaking Spanish are two and half times more likely to 

produce the subjunctive. 

 Cultural identification. Identifying with Spanish-speaking culture shows a strong 

positive effect on the subjunctive, but was less linear with more variance than the effects 

of feeling like oneself speaking Spanish. 
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 Accents. HSs who report having a Spanish accent when they speak English are more 

likely to produce the subjunctive, and if they did not feel like they can be persuasive in 

Spanish, they were far less likely to produce the subjunctive. 

 Friends. If the friends of HSs speak to them in Spanish only, they are 50% more likely to 

produce the subjunctive. If their friends speak to them in English and Spanish, that is, 

their conversations are bilingual, the percentage is reduced by half. 

 Service encounters. Receptive and productive use of English in service encounters 

decreases the production of the subjunctive by about one quarter. 

 Self-talk and dreams. HSs who introduce English in self-directed speech and dreaming 

are less likely to produce the subjunctive. 

 Church. For HSs who are churchgoers, the use of English in Church is associated with a 

dramatic drop in the production of the subjunctive. Results for Spanish were unstable. 

 Social media. HSs who use more Spanish in social media are more likely to produce the 

subjunctive, with the strongest effect seen for texting. 

BBQ data were also used to generate indices of dominance, and dominance was tested in 

interaction with AoB and age Bilingualism Onset Sequence (BoS). Evidence was found that 

English-dominant bilinguals underperform balanced and Spanish-dominant bilinguals in the 

felicitous production of the subjunctive. Using Montrul’s (2008) description of the types of 

bilingualism according to age and age of onset, I found that that there was a sharp rise in the 

subjunctive for all bilingual types moving from English dominance to balanced bilingualism, but 

an unremarkable improvement moving from balanced bilingualism to Spanish dominant.   
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6.26.3 Findings for RQ3 

The third research question asked how Spanish HSs differ from Spanish NSs with respect 

to the production of the subjunctive in obligatory verbal and adjectival contexts, and in what 

ways mood choice patterns that emerge among U.S. HSs relate to patterns found abroad in NS 

populations. I found that on average HSs produced the subjunctive in the EPT 63% of the time 

while NSs used the subjunctive in Twitter between 95.3% to 99.2% of the time, a difference of 

3.9%. Multilevel analyses identified differences between HSs by proficiency and NS 

populations, and differences between NS populations, suggesting that at least subtle differences 

exist between Spanish heritage origins in terms of subjunctive usage. With these differences in 

mind I compared Mexican heritage HSs to Mexican NSs for each predicate, except the dubative 

pair, finding remarkable similarities between the lines projected across predicates for HSs and 

NSs. The two groups pattern together with HSs displaying greater increases and decreases of the 

predicted subjunctive than found for NSs. I then performed a lexical frequency analysis that 

showed how HSs vary by mood performance proficiency, and how high proficiency HSs match 

NS proficiency for very high frequency predicates. As seen in the previous analyses comparing 

HSs and Mexican NSs, HSs and NSs once again pattern together 
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Chapter 7: Discussion 

 In Chapter 6, I presented the results for the Elicited Production Task (EPT), the 

Grammaticality Judgment Task (GJT), and the Lexicality Decision Task (LDT), and the corpus 

comprising tweet data representing mood production by NSs in NS populations outside the 

United States. In this chapter, I detail how the results are relevant to this study’s RQs and to 

research on mood selection among HSs and NSs more broadly. 

This chapter is organized by research question. In short, RQ1 asked how HS recognition, 

comprehension, and production of verb mood differed across verbal and adjectival predicates; 

RQ2 asked how bilingual backgrounds relate to production of the subjunctive; and RQ3 asked 

how HS and NS verb mood outcomes differ. RQ2 will receive special treatment because the 

discussions are developed in relation to complex HS identity and mood choice performance. 

7.1 Recognition, comprehension, and production 

RQ1 asked if Spanish HSs use the subjunctive mood in Spanish, how does their 

recognition, comprehension, and production of verb mood differ across verbal and adjectival 

predicates that normatively trigger the subjunctive?  

Results from this study show that HSs do indeed recognize, comprehend, and produce 

subjunctive mood morphology. Information on recognition, comprehension, and production are 

imperfectly divided between the three tasks because production presupposes recognition and 

comprehension, and comprehension presupposes recognition. HS recognition was primarily 

measured in the Lexicality Decision Task (LDT), comprehension was measured in the 

Grammaticality Judgment Task (GJT), and production was measured in the Elicited Production 

Task (EPT). The following discussion takes up each of these objectives individually. 
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7.1.1 Recognition 

The primary role of the lexicality task (LDT) was to test recognition of subjunctive mood 

morphology. Participants were asked to identify words as real or not real based on their 

experience with the language. They were expected to know a word was real because they 

“experienced” it, that is, they had seen it, heard it, used it, or “bumped into” it during their 

unique bilingual life path. It was expected, as well, that experience had also given them Spanish 

lexical instincts that are generally considered to be phonotactic and probabilistic in nature. For 

example, they might reject the pseudoword pisaa because repetition of this central open vowel, 

a, is phonotactically and probabilistically unlikely in Spanish. 

For more advanced bilinguals, like those who participated in this study, the bilingual 

mental lexicon is significantly more extensive than the monolingual mental lexicon because it 

contains entries in two languages (Libben et al., 2017). However, this does not mean that the HSs 

in this study have twice as many lexicon entries as monolinguals. Following Grosjean’s (2013) 

complementarity principle, bilinguals tend to have fewer lexicon entries in the two individual 

languages than monolinguals have in their single language since bilinguals do not necessarily 

know every word in duplicate. As a result, for example, the lexicon entry of blueberries in 

English may not coexist alongside a Spanish translation-equivalent (e.g., arándanos, mirtilos). 

The representation of certain lexicon entries in the bilingual mental lexicon can also be very 

different, because, like the monolingual mental lexicon, the bilingual mental lexicon as a 

language repertoire has a very high degree of individuality. According to De Bruin (2019), this 

relates the fact that bilingual people acquire and use their languages in very different social 

contexts (domains) and use them for different communicative purposes, which in the bilingual 
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mental lexicon leads to reorganization and dynamic adjustments to suit specific socio-

communicative needs.  

The high degree of individuality in lexical learning among bilinguals is most likely the 

reason why the lexicality test (LDT) used in this study was not predictive of felicitous 

subjunctive production, and marginally predictive of the grammaticality results. Some words, 

like those taken from Lázaro’s (2015) book to “parecer más culto,” that is, to look more cultured 

or educated, like suripanta, appears only 43 times in the Davies Web/Dialects corpus (0.02 per 

mil), or ululato, which appears 2 times in the Davies corpus (0.00 per mil). These lexical items 

may have been so infrequent that they represent a rare hit and probable miss for most bilingual 

(and many monolingual) speakers. However, among the 82 real words in the test, there were 

sufficient higher frequency, lower register words to provide a pattern that would lead to 

positively predicting EPT and GJT results. Although this did not occur, the LDT served to 

confirm that the HSs in this study recognized subjunctive morphology on average 81% of the 

time, which was sufficient to claim they recognized Spanish subjunctive mood morphology and, 

thus, were aware of the subjunctive in Spanish when they entered the grammaticality and 

production tasks. 

7.1.2 Comprehension 

 The Grammaticality Judgment Task (GJT) was used (1) to register HS comprehension of 

the roles of verb mood in grammatical and ungrammatical constructions, (2) to compare 

participants’ tacit receptive knowledge of mood choice to the participants’ semi-structured but 

largely natural, open-ended, and spontaneous spoken productive knowledge of the subjunctive 

from the Elicited Production Task (EPT), and (3) to assess differences between overall 

grammatical knowledge and the production of the subjunctive. 
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 Results showed that HSs comprehended the grammatical roles of the Spanish 

subjunctive. HSs correctly identified grammatical and ungrammatical uses of the subjunctive 

55% of the time for all subjunctive predicate types tested, 59% of the time for verbal predicates, 

and 64% of the time for adjectival predicates. These results were surprising because I expected 

greater grammatical knowledge of verbal predicates and less grammatical knowledge of 

adjectival predicates based on predicate frequency. As shown in Chapter 6’s final analysis 

comparing HS and NS in terms of frequency effects, predicate frequency does not affect HSs and 

NSs evenly. In addition, 11 verbal predicates were tested compared to 5 adjectival predicates; 

therefore, each adjectival predicate was weighted just over equal to one verbal predicate, and it 

would take fewer correctly chosen adjectival predicates to tip the balance in favor of greater 

grammatical competence for adjectival predicates. It is also worth noting again that semantically 

similar predicates are not semantically equal. For example, necesito que is not semantically 

identical to es necesario que. With the verbal predicate necesito que, we know clearly who is 

doing the needing and who will be disappointed if the need is not fulfilled. Thus, we can argue 

that the speaker is likely to take a strong socioaffective position on the fulfillment of the need. 

With the adjectival predicate es necesario que, the expression of need is depersonalized to some 

degree, and we can argue that the speaker’s commitment to seeing the need fulfilled is unclear, 

less direct, and their socioaffective position is thus weakened. It is reasonable to suggest, 

therefore, that semantic drift between the verbal and adjectival pairs may have affected outcomes 

on the both the GJT and EPT. 

7.1.3 Production 

 Heritage speakers produce the subjunctive in the normatively obligatory contexts tested 

in this study. Their production of the subjunctive is unevenly distributed across verbal and 
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adjectival predicates, but HS distribution over predicates roughly mirrors NS distribution over 

predicates. As revealed in the analysis between U.S. HSs of Mexican descent and Mexican NSs, 

HSs display greater internal volatility in terms of percent production of the subjunctive following 

the tested predicates. That is to say, there was a greater vertical distance between low-

subjunctive producing predicates and high-subjunctive producing predicates among HSs than 

there was among Mexican NSs. These relative highs and lows suggest that the use of the 

subjunctive is more stable among NSs and less stable among HSs, but subjunctive predictability 

in terms of rising and falling is less of problem when comparing the two groups because their 

individual paths across the predictors was clearly similar. 

7.2 Bilingual background effects 

 If, where, and why HSs produce of the Spanish subjunctive were central questions in this 

study. HS subjunctive production was interrogated directly by RQ2. This question asked in what 

ways the biographies and language preferences of Spanish HSs were related to their recognition, 

comprehension, and production of verb mood in Spanish.  

Given that HS identity is a common thread that runs through answers to RQ2, the 

following section is organized around it. Identity is one of the most complex constructs to 

operationalize in HS research; it is fluid and performative, and questionnaires can seem 

frustratingly reductive. As occurs in physics, the object of study – in this case, identity – changes 

the moment it has been tested. This is based on the simple proposition that identity necessarily 

changes as time and experience advance. From an experimental perspective, for example, a HS 

who selects marketa as a fake word in Spanish moments later may adopt the position that the 

appearance of marketa henceforth signals a deficiency in the speaker who utters it, and their 

identity relative to the speaker (association or disassociation) may shift, even if only subtly.  
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Given its complexity and transitory nature, and this work’s focus on linguistic 

performance, HS identity is used primarily as common departure point for discussing (1) the 

effects of feeling authentic in specific languages and cultures, (2) the effects of family, (3) the 

effects of personal linguistic preferences and practices, and (4) the effects of community and 

social media. Thus, the following section treats these subjects in the following order: 

 

 

 

Identity and… 

 

1. Feelings of authenticity and cultural affiliation 

2. Family  

3. Performance 

4. Self-talk and dreaming 

5. Community and religion 

6. Social media 

 

7.2.1 Authenticity and cultural affiliation 

Discussions of heritage speaker linguistic identity and performance need to reference at 

least two dynamics. First, the construction of HS linguistic identity takes place at multiple scalar 

interaction levels, from conversations within domains of one or both languages, to familial and 

broader social roles, to family and personal place, larger social groups, and categories (Bucholtz 

& Hall, 2005). Second, heritage speaker language is grounded in sociohistorical contexts of 

production and indexes heritage speaker ethnocultural identity, group membership, language 

attitudes, and more structured ideologies related to social membership and personal 

characteristics like level of education and hispanicity (Irvine et al., 2009; Tseng, 2020).  Even in 

a heavily quantitative study such as this one, at least to a limited extent, it is not going too far to 
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associate a specific grammatical outcome, like the felicitous selection of the subjunctive, to the 

forces that act on ethnocultural identity. In fact, the identity predictors taken from Birdsong 

(2012) cannot be properly discussed without reference to the internal and external forces that 

shape HS indexicality and identity as performance. Results for the variable Feel like self 

speaking Spanish/English, seen in Table 7.1 below, emerge squarely in the space of HS identity 

expressed as linguistic authenticity.  

Table 7.1 below displays results for the most important identity predictor in the study, 

Feel like self speaking Spanish/English, along with the corresponding incident rate ratios (IRR), 

and the effects of the predictors expressed as a percentage or times10 increase or decrease in the 

production of the subjunctive as attested in the Elicited Production Task (EPT). Continuous 

variables provide us with average, or overall effects only. Factors appear in Table 7.1 where 

dummy variables were generated to add explanatory detail to the analysis.  

Table 7.1   

Identity/authenticity predictors 

Predictor IRR Effect on Subjunctive 

Decrease Increase 

Identity     

Feel like self speak Spanish 

   Uncertain 

   Agree 

   Strongly Agree 

1.183 

1.695 

2.340 

2.468 

 +18% 

+70% 

+2.3x 

+2.5x 

Feel like self speak English .931 -7%  

 

As seen in Table 7.1, when Feel like self speaking Spanish was the predictor of interest, 

for each increase across the scale from Strongly Disagree to Strongly Agree, HSs were predicted 

 
10 Using times increase when IRR values are 2 and larger helps simply communication. For example, 230% more 
can be expressed as 2.3 times (2.3x) more. 
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to increase their production of the subjunctive by 18%. When identity with English was the 

predictor of interest (Feel like self speaking English), HSs showed a predicted drop of 7% for 

each increase across the same scale. When scale items (levels of agreement) were turned into 

their own predictors (dummy variables), I found that when HSs agree and strongly agree that 

they feel like themselves when speaking Spanish, the predicted subjunctive increased by a factor 

of 2.3 for agree and 2.5 for strongly agree.  

Feeling like oneself in Spanish or English essentially refers to a sense of linguistic 

authenticity. Linguistic authenticity is arguably one of the most important and perhaps personally 

challenging aspects of HS identity. For example, among Hispanics in the U.S., there is a 

widespread expectation among both Latinxs and non-Latinxs that Latinxs speak Spanish. There 

is even pressure within LatinX communities for Latinxs to speak “flawless” Spanish in order to 

validate their “authenticity” (Bedolla, 2003; Shenk, 2007). Additionally, the media often treat 

Spanish-speaking and LatinX as if they were synonymous (Fuller & Leeman, 2020). The 

connection between Spanish and LatinX identity is “so strong that Spanish language often serves 

as a proxy or index for all Latinxs, even those who are monolingual [English speakers]” 

(Leeman, 2013, p. 24). It becomes clear that the connection between hispanicity and linguistic 

performance, measured in felicitous subjunctive outcomes, are strong in the U.S. context, and 

this reality likely pervades the lifeworlds of many HSs. Thus, this study provides evidence that a 

sense of linguistic authenticity when speaking Spanish or English can be directly linked to 

linguistic performance. 
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Table 7.2  

Cultural affiliation predictors 

Predictor IRR Effect on Subjunctive 

Decrease Increase 

Culture    

Identify w/ Spanish culture 

   Agree 

   Strongly Agree 

1.102 

2.388 

2.542 

NS +10% 

+2.4x 

+2.5x 

Identify w/English culture 

   Strongly Agree 

.926 

.715 

-7% 

-29% 

 

NS = Not statistically significant 

 As seen in Table 7.2, identifying with Spanish-speaking culture positively affects the 

production of the subjunctive among HSs and identifying with English-speaking culture 

negatively affects the production of the subjunctive. However, as discussed in the findings, those 

who identified with Spanish-speaking culture showed more variability among the participants 

than those who identified with English-speaking culture. In short, the culture of the language 

with which a HS identifies appears to be a meaningful predictor of the production of the 

subjunctive in obligatory contexts, with identifying with Spanish-speaking culture having a 

greater effect yet with less statistical confidence, and identifying with English-speaking culture 

having a lesser effect, but with greater statistical confidence. The difference between the 10% 

increase shown for each categorical change from Strongly Disagree to Strongly Agree, and the 

2.4 and 2.5 times increase suggests that cultural affiliation predictors are not as reliable at 

linguistic authenticity predictors. 

7.2.2 Family 

 The strong ideological connection between heritage Spanish as a home language and 

ethnocultural identity makes it a potent site for heritage speaker identity construction and the 

development of the sense of authenticity discussed above. Perceptions of Spanish/English power 
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and usefulness emerge in the context of heritage Spanish as a home language. It leads families to 

support, ignore, or work against the maintenance of Spanish as part of ethnocultural identity and 

familial solidarity. Previous research attests to the same. Phinney et al. (2001) showed that 

families and languages play a key role in the ethnic identity of adolescents; Curdt-Christiansen 

(2009) revealed that Chinese parents in Canada believe that language, culture, and identity are 

inseparable;  Zhang and Slaughter-Defoe (2009) showed that parental belief in the importance of 

language maintenance in family cohesion and ethnic identity help establish a Chinese-speaking 

family identity and language policy. Similarly, in research on Portuguese immigrants in 

Germany, Melo-Pfeifer (2015) found that both the inner and extended family played an 

important affective role in home-language motivation in the younger generation. Finally, 

Guardado and Becker (2014) also emphasized the importance of affect in language transmission 

in families, aligning it with Latino family-centered cultural values or “familism” in their study of 

a Peruvian family in Canada. As shown in Table 7.3 below, the present study found that 

maintenance of Spanish in the form of language use by family members had a profound effect on 

the production of the subjunctive. 

Table 7.3  

Family predictors 

Predictor IRR Effect on Subjunctive 

Decrease Increase 

Family Languages        

Mother 

   Spanish 

 

1.351 

  

+35% 

Maternal grandmother 

   Bilingual 

   Spanish 

2.312 

.417 

2.824 

 

-58% 

 

+2.3x 

 

+2.8x 

Maternal grandfather 

   Bilingual 

   Spanish 

2.034 

.532 

1.515 

 

-46% 

+2.0x 

 

+52% 
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Father 1.011 ns  

Paternal grandmother 

  Spanish 

 

2.049 

  

+2.1x 

Verbal Exchanges     

Speak to younger relatives 

   Spanish 

 

1.304 

  

+30% 

 

Table 7.3 above displays a summary of the results of the family predictors used in this 

study. Statistically insignificant average and factor effects were excluded because standard errors 

were unstable for these effects; however, I did include the father’s language effects for 

comparison. As seen in the table, the language parents and grandparents use with their bilingual 

child/grandchild had a powerful effect on the HS’s production of the subjunctive. Keeping in 

mind that data were not collected to identify primary caregivers, the three most salient patterns 

detected in the results displayed in Table 7.3 are: 

1. The mother’s side is especially influential. 

2. The effect of both grandmothers (maternal and paternal) speaking Spanish on the HS is 

greater than the effect of the HSs’ parents’ effects. 

3. If the grandparents are Spanish/English bilinguals, with all other predictors held constant, 

there is a very large drop in the predicted subjunctive. 

Referring to Table 7.3, the mother’s use of Spanish to the exclusion of English results in 

a 35% increase in the predicted subjunctive. The mother’s effects, however, were outdone by her 

own mother’s and father’s effects on the HS, yielding 2.8 times more predicted subjunctive when 

the maternal grandmother spoke Spanish, and 2.3 times more for each categorical increase across 

the Family Language Preference scale. For each categorical increase on this same scale, the 

maternal grandfather’s effect was 2 times more predicted subjunctive, and his use of Spanish, 
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assessed as a factor, reflected in a 52% increase in the subjunctive predicted for the grandchild. 

On the father’s side, if the paternal grandmother spoke Spanish to the exclusion English, there 

was 2.1 times more subjunctive predicted for her grandchild. 

 Perhaps the most interesting results from the analysis on the effects of family on mood 

choice relate to the contrast between the dramatic increase in the predicted subjunctive when 

grandparents spoke Spanish and the dramatic decrease in the predicted subjunctive when the 

grandparents were bilingual. These results beg the question: why are grandparent languages so 

important to mood choice among Spanish HSs? There is scarce research on grandparent effects 

with the exception of Melo-Pfeiffer (2015) who revealed the important emotional role 

grandparents play as a motivation for their grandchild’s home language maintenance. However, 

it remains unclear to what degree grandparent Spanish monolingualism directly affects mood 

outcomes, or whether it represents a generational language shift because participants in this study 

were not asked where their grandparents were born nor where they live. There are any number of 

family historical configurations possible, from a grandparent being born in the U.S. and moving 

back to their heritage country, to being born abroad and growing up in the U.S. However, only 

5% of HS mothers and 1.7% of fathers in this this study were born in the U.S. Parents born 

abroad are immigrant heritage speakers, and their parents were, at the time, most likely NSs from 

outside of the U.S. If they do not live abroad, they may also live in the U.S. as non-linguistically-

assimilated Spanish monolinguals. That being the case, the family configuration of the 

participants in this study may not follow the three-generation model (Fishman, 1991). If this is 

true, the grandparent effects on the subjunctive revealed in this study are plausibly direct effects 

and less likely to represent a U.S.-bound bilingual generational shift. The striking effects of 
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grandparent bilingualism on the sharp decline of the subjunctive in their bilingual grandchildren 

suggests that bilingualism itself can radically change grammatical outcomes. 

The father’s effects on the production of the subjunctive as seen in Table 7.3 are 

remarkable insomuch as they are absent. I manually added the predictor, father, to the analysis to 

understand where he fell with respect to other family members because, father as a predictor was 

not selected by lasso. As expected given lasso’s exclusion, the father’s effects were not 

statistically significant, but there was a small paternally-triggered increase of 1% in predicted 

subjunctive. It is reasonable to believe that this interestingly unremarkable effect would change 

with a larger sample size, that is, with more HSs in the study, the fathers’ effects would be 

statistically detectable. The question that arises is: Do factors in the relationship between adult 

HSs and their fathers make his effects disappear in the data? The effects of any adult who has 

repeated, prolonged, high-quality linguistic interactions with a bilingual child should register in a 

lasso inferential analysis, and certainly the effects of 95 or somewhat fewer involved fathers 

would be detectable. 

The last predictor in the family set was the effect of speaking to younger relatives, a 

variable taken from the analyses on the effects of Spanish and English in verbal exchanges. For 

this variable, HSs were predicted to produce the subjunctive 30% more often when they spoke to 

younger relatives in Spanish. There does not appear to be research relating language preferences 

of younger relatives to specific grammatical outcomes in Spanish for heritage speakers; however, 

if younger relatives speak Spanish only, the possibility exists that these younger relatives are not 

U.S. bilinguals but rather Spanish NS residing in Spanish-majority countries. Given the outsized 

influence of the mother’s side in this study, and documentation of the positive effects of the 

mother’s social transnational network in Spanish family language maintenance (Velázquez, 
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2013), it is within reason to believe that some number (perhaps above 50%) of younger relatives 

who only speak Spanish are monolinguals on the mother’s side. This is data-informed 

speculation, but it does call attention to (1) the effects of younger relatives, (2) the need to know 

where they are, and (3) what side of the family they come from, should future studies consider 

the effects of extended family language on HS linguistic performance.   

7.2.3 Linguistic performance 

The relation between family, identity, and linguistic performance can be considered to be 

mutually reinforcing and inextricably linked. Results from this study, shown in Table 7.4 below, 

reveal that HSs who report having a Spanish accent when they speak English are 32% more 

likely to produce the subjunctive. Those who strongly disagree that they can be persuasive in 

Spanish show a 47% drop in predicted subjunctive. These findings support previous research that 

reveal the strong relation between linguistic performance and self-consciousness among 

bilinguals (Baldi, 2020; Jaffe, 2009). 

Table 7.4  

Performance predictors 

Predictor IRR Effect on Subjunctive 

Decrease Increase 

Performance     

Have Spanish accent speaking English 

   Strongly Agree 

 

1.323 

  

+32% 

Can be persuasive in Spanish 

   Strongly Disagree 

 

.531 

 

-47% 

 

 

7.2.4 Self-directed Speech and Dreaming 

Self-directed speech and dreaming are, perhaps, two of the most personal manifestations 

of bilingual identity, and both have precedent in linguistic research. With respect to self-talk, 

extant research reveals that more balanced bilingualism is associated with private speech 
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advantages in the form of linguistically more developmentally advanced private speech and a 

wider variety of functions when compared to less-balanced bilinguals (Díaz et al., 1991; Jiménez 

Jiménez, 2015; Klingler, 1986). Whereas less-balanced bilinguals primarily rely on one language 

for thinking and complex problem-solving, balanced bilinguals appear to be able to carry out 

verbal reasoning using private speech in both languages (Centeno‐Cortés & Jiménez Jiménez, 

2004; Jiménez Jiménez, 2015; Maldonado, 1991). Although the relation between language 

balance, self-talk, and specific experimental outcomes were not tested in this study, the relation 

between self-talk and linguistic performance were attested. Results from this study, shown in 

Table 7.5 below, reveal that HSs who used Spanish in self-talk showed a predicted 24% increase 

in the subjunctive, and those who used more English showed a predicted 23% decrease in the 

subjunctive. 

Table 7.5  

Self-directed speech and dreaming predictors 

Predictor IRR Effect on Subjunctive 

Decrease Increase 

Self-Directed Speech    

Speak to self 

   More English 

   Spanish 

 

.773 

1.244 

 

-23% 

 

 

+24% 

Dream in 

   More English 

   Spanish 

 

.747 

1.292 

 

-25% 

 

 

+29% 

 

With respect to dreaming, Sicard and de Bot (2013) discovered a positive correlation 

between L2 proficiency and L2 dream occurrences, and Gabryś-Barker (2015) found that among 

bilinguals a positive or negative attitude toward a language, as well as language competence, 

played a role in language activation and “choice” when sleeping. In the same study, Gabryś-

Barker also found that a positive attitude toward a language “stimulates language activation and 
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leads to more self-confidence, positive perception of oneself and the ability to perform better in a 

given language” (Gabryś-Barker, 2015, p. 15). In this study the evidence for the effects of 

dreaming was solid across all factors. I found that HSs who dreamed in Spanish showed a 

predicted 29% jump in the subjunctive, and those who dreamed more in English showed a 

predicted 25% drop in the use of the subjunctive. Combining the studies of Sicard and de Bot 

(2013), Gabryś-Barker (2015) and this study, we can claim with good confidence that dreaming 

in Spanish is positively associated to both linguistic proficiency, a positive attitude toward the 

Spanish, and changes in linguistic identity.  

Given the parallel between identity/authenticity predictors and self-talk and dreaming 

predictors in terms of their effects on mood production, we can reasonably infer that identity 

itself may be constructed and reinforced in self-talk and dreaming. As HSs navigate their inner 

and external worlds, they react by creating distance and affiliation or sameness and distinction 

(Irvine et al., 2009). But one of these predictors is more influential. Results from this study 

suggest that the use of Spanish during dreaming is a better predictor of the production of the 

subjunctive in obligatory contexts than the use of Spanish during self-talk. The use of language 

of dreaming is thus an attractive candidate as a predictor in future HS studies. 

7.3 Attitude, identity, and community 

In this study, the empirically important predictors classified as identity could have been 

classified as language attitude. In fact, they were labeled this way by Birdsong (2012) who 

devised the questions. Language attitudes are traditionally defined as “any affective, cognitive or 

behavioral (i.e., conative) index of evaluative reactions towards different varieties and their 

speakers” (Ryan et al. 1982, p. 7). Language attitudes are closely linked social identity – that is, 

those parts of an individual’s self-concept that are associated with their membership in particular 
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social groups (Carter & Callesano, 2018). Based on a large body of research evidence, it has long 

been acknowledged that language is a key symbol of social identity, and social identity is 

informed and reinforced by “community” engagement (Darvin & Norton, 2017) that is by 

definition physically or electronically located outside of the home family. 

Research across heritage language populations demonstrates that community contact can 

support positive heritage language attitudes and affect HL acquisition, reacquisition, and 

maintenance (Tseng, 2020). Within studies on Spanish as a heritage language, there is a rich 

array of research addressing the interplay of Spanish heritage language community involvement, 

variation and change, and identity performance (Bassiouney, 2017).  Norton (2013) suggests that 

as individuals speak, they reorganize “a sense of who they are and how they relate to the world” 

(p. 4), and “how learners position themselves and are positioned by others shapes their 

investment in the language and literacy practices…” (Darvin, 2016, p. 524). 

For the purposes of this discussion, community will comprise non-home spaces and 

engagements that mostly occur outside of the home. These include the community taken more 

broadly, school, socializing with friends, interactions in service encounters, and church 

involvement. 

Table 7.6 below displays two time-bound, home-external predictors: community 

language balance over the course of HS life and years of classes. Lasso selected Spanish as an 

important predictor for the first, and English for the second. According to these results, when 

HSs spend most of their lives in a Spanish dominant community, they are 26% more likely to 

produce the subjunctive. These results confirm previous findings on the importance of 

community languages in maintaining HS proficiency in Spanish (Sayahi, 2020; Valdés, 2015). 
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Table 7.6  

Community predictors 

Predictor IRR Effect on Subjunctive 

Decrease Increase 

Community language balance 

   Spanish 

 

1.255 

  

+26% 

Years of classes in English .971 -3%  

 

Examining years of classes taken in English, the results show that there is a decrease in 

predicted subjunctive when participants receive more formal education in English. This suggests 

that the language used in formal education can have a lasting impact on the balance of 

bilingualism as attested by previous research (Durgunoqu, 2013; Schreffler, 2007).  

Table 7.7 below shows the results for verbal exchanges with friends and in service 

encounters. The predictors, chosen by lasso, only include receptive verbal engagement with 

friends. The selection of receptive engagement differs from previous research that suggests that 

HS production of the heritage language is more predictive of felicitous grammatical outcomes 

than receptive engagements (Fairclough, 2012). Results from this study reveal a 28% increase in 

the predicted subjunctive when HSs are spoken to by friends using both Spanish and English 

about equally. That percentage almost doubles to 50% when HSs are spoken to by friends in 

Spanish only.  
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Table 7.7  

Verbal exchange predictors 

Predictor IRR Effect on Subjunctive 

Decrease Increase 

Verbal Exchanges     

Spoken to by Friends 

   About Same 

   Spanish 

 

1.281 

1.495 

  

+28% 

+50% 

Spoken to in service encounters 

   English 

   More English 

 

.771 

.746 

 

-23% 

-25% 

 

 

Speak in service encounters 

   English 

   More English 

 

.788 

.733 

 

-21% 

-27% 

 

 

There is a sizable body of linguistic research on service encounters, but they generally 

focus on pragmatics (Bataller, 2015), often in a study-abroad context (Lafford & Uscinski, 

2014), and code-switching (Callahan, 2007). Verb mood was studied in the context of service 

encounters by Quiroz (2008), but her study focused on the imperative and the indicative in a 

monolingual context, and her study was not designed to relate service encounter language 

choices with grammatical outcomes among bilinguals. This study adds to this research record by 

relating the languages used in services encounters with a specific grammatical outcome, verb 

mood choice in normatively obligatory contexts.  

Note that Table 7.7 above shows the effects of English in service encounters, not 

Spanish. This is because inferential lasso did not select the effects of Spanish as being 

statistically viable given the data. What we see for English is that the effects are wholly negative, 

meaning the use of English or more English than Spanish is predictive of a drop in the 

production of the subjunctive. In the service-encounter context, when a HS is spoken to in 

English only there is 23% decrease in the subjunctive, and a 21% decrease if the HS does the 
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speaking, which results in a 2% increase in predicted subjunctive moving from receptive to 

productive engagement. More English than Spanish corresponds to a greater decrease in the 

predicted subjunctive, with a 25% drop from receptive engagement and 27% drop in productive 

engagement, resulting in a 2% difference between reception and production again. Curiously, 

these results suggest that bilingual engagements are slightly more deleterious to felicitous mood 

choice outcomes than monolingual only-English engagements. However, it remains unclear to 

what degree these interactions took place in Spanish, English, or both languages. These results 

do reveal convincingly, however, that the language used in the HS’s community can affect the 

felicitous production of the subjunctive.  

7.3.1 Religion 

The interaction of language and religion has also been found to play an important role in 

bilingual identity formation (Darquennes, 2012; Mukherjee, 2013). With Explorations in the 

Sociology of Language and Religion, Omoniyi and Fishman (2006) established the sociology of 

language and religion as a field of study. In part one of this volume, studying Lithuanians, 

Dzialtuvaite (2006) asserts:  

 

“Religion plays an important role in the survival of the Lithuanian identity within the 

community. It is argued that religious practices strongly influence the language 

maintenance in the Scottish-Lithuanian community and that church thus appears to be 

one of the key factors in the language perseverance or loss” (p. 304).  
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Following a language socialization paradigm11, Baquedano-López (2008) called faith 

lesson attendance “religious socialization” and argued that the linguistic practices of these 

lessons socialized bilingual children into the appropriate behaviors, religious language and 

cultural facts necessary to participate in rituals of confession by reading, writing, interpreting, 

comparing texts, memorizing, and reciting facts. From a language socialization perspective, 

language acquisition “is far more than a matter of…learning to produce well-formed referential 

utterances; it also entails learning how to use language in socially appropriate ways to co-

construct meaningful social contexts and to engage with others in culturally relevant meaning-

making activities” (Garrett & Baquedano-López, 2002, p. 342). 

Like Garrett and Baquedano-López (2002), Guglani (2011) investigated the relation 

between church, identity, and language. She found that identity, a perceived sense of cultural 

community, informal policy, and parishioner support for teaching Spanish contributed to Spanish 

language maintenance. She also found that church provided a venue for practicing the minority 

language and church leaders and elders served as models of normative Spanish. She also 

reported that both first- and second-generation bilingual churchgoers displayed positive language 

attitudes, but the effects of church and a positive language attitudes were not sufficient to 

countervail a loss of Spanish in second generation churchgoers. 

 Results for predictors related to religion in this study are found in Table 7.8 below. Lasso 

did not select Spanish as a statistically meaningful predictor of mood choice outcomes, but it did 

select English and more English than Spanish as important predictors. For participants in the 

study who were churchgoers, English was strongly associated with the infelicitous selection of 

 
11 Language socialization is the process by which speakers learn how to communicate in a manner that is culturally 
appropriate and effective for the social interactions of a particular group. With their participation in language-
mediated interactions, they learn cultural knowledge and ways of using language (Schieffelin and Ochs, 1986). 
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the indicative over the subjunctive. Findings reveal that when church is given in English, there is 

an 83% decrease in predicted subjunctive and a 29% decrease if church is bilingual. If the HS 

speaks English in church, there is, on average, a 65% drop in predicted subjunctive, and if they 

read only English religious texts, there is a 74% drop.  

Table 7.8  

Religion factors 

Predictor IRR Effect on Subjunctive 

Decrease Increase 

Religion     

Church given in 

   English 

   More English 

 

.168 

.706 

 

-83% 

-29% 

 

Speak in church 

   English 

 

.345 

 

-65% 

 

Read religious texts in 

   English 

 

.261 

 

-74% 

 

 

These results complement results from previous studies. Previous studies on religion 

show that there is a meaningful positive correlation between the use of the minority language in 

church and that language’s maintenance: When the minority language is the language of religion, 

the language tends to be maintained. This study shows the other side of the coin: When the 

minority language is not the language of religion, but rather that role is given to the majority 

language, the minority language may not be maintained. This study also differs from previous 

studies in that the focus was not on ethnic identity, language socialization, or language 

maintenance per se, but rather on the effects of religion-related variables on a very specific 

grammatical phenomenon in an experimental task, the production of the subjunctive.  
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7.4 Social media 

 The next set of predictors come from social media. These predictors do not fit neatly 

under the category of family nor under the category of community. This is because social media 

is largely an always-on, portable, semiotic window into nearly all aspects of HS life that is 

distributed over online and offline sites at the same time. It is characterized by mobility, 

complexity, and unpredictability. It is “superdiverse” (Blommaert, 2013). The introduction of 

social media leads to supercomplexity where diverse multiple linguistic resources, repertoires, 

modes, codes, genres, and styles coexist. Further, online communities transcend national 

boundaries giving members the ability to connect and interact and shape new global public 

spaces and forms of segmentation, and the enregisterment (Agha, 2006) of contemporary hybrid 

language practices is very likely to echo across online and offline contexts. Thus, social media 

becomes an important arena for the study of everyday language and languaging. In social media, 

HSs’ respond to constantly evolving digital practices to construct and maintain relationships and 

different states of fluid identity. 

Although social media is likely to attract more attention in Spanish linguistics in the 

future, at present there appears to be a paucity of studies relating social media usage to specific 

grammatical outcomes in Spanish. Most studies related to social media examine identity work, 

social positioning, and managing of social relationships (Androutsopoulos, 2006). There is, 

however, a larger body of work on Spanish non-social media (TV, news, movies, etc.). For 

example, Darr et al. (2020) examined the effects of Spanish-language media on Spanish-

speaking Latino attitudes and their sense of identity and found that participants who chose 

Spanish-language media had a greater sense of Hispanic identity. Taken together with Darvin 

(2020) who showed that the closer a HS’s identity is tied to their heritage language, the more 
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they actively invest in the heritage language, it is reasonable to believe that a connection will 

also be made between social media, identity, and performance. 

 Velázquez’s (2017) social media research is perhaps most germane to the results found 

in this study. In her study on how HSs use digital communication and the Internet, Velázquez 

found that texting was, by far, the most relevant digital activity for her participants.  

Table 7.9 below shows that the largest social media effect for participants in this study was 

texting, supporting the findings of Velázquez (2017). The average effect of texting (writing 

texts) was found to be 17%, meaning that as we move across the scale from English to Spanish 

there is an 17% increase in the predicted subjunctive for each categorical increase. HSs who 

write texts in English show a 20% drop in the predicted subjunctive, and those who write texts in 

Spanish show a 25% increase. With respect to receiving texts (the language used by others to 

text HSs), as we move across the scale from English to Spanish there was an 11% increase in the 

predicted subjunctive, and receiving/reading texts in Spanish resulted in a 25% increase, and in 

English, a 9% decrease.  
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Table 7.9  

Social media predictors 

Predictor IRR Effect on Subjunctive 

Decrease Increase 

Social Media     

Texting 

   English 

   Spanish 

1.172 

.797 

1.250 

 

-20% 

+17% 

 

+25% 

Receive/read texts 

   More Spanish 

   Spanish 

1.105 

.906 

1.250 

 

-9% 

 

+11% 

 

+25% 

Read Facebook 

   Spanish 

1.084 

1.222 

 +8% 

+22% 

Write Facebook 1.089  +9% 

Snapchat & Instagram & Tiktok 1.095  +10% 

 

Continuing with Table 7.9 above, we find that there was an 8% average increase in 

predicted subjunctive for reading Facebook, meaning each increase across the English/Spanish 

scale increases the likelihood that the HS will produce the subjunctive by 8%. Along this same 

scale, there was a predicted increase of 9% in the subjunctive for writing in Facebook. The effect 

of reading Spanish in Facebook resulted in an increase of 22% in predicted subjunctive. The 

average effect for Snapchat, Instagram, and TikTok, taken together, is 10%, meaning there is a 

10% increase in the predicted subjunctive for each categorical increase across the 

English/Spanish scale. 

What can be understood from these results? We find that the use of Spanish in social 

media boosts normative production of the Spanish subjunctive. Although social media sites are 

domains of hybrid language practices, the emergence of unpredictable relations between social 

categories and language, and online/offline superdiversity, social media and the Internet are not 

free of standard language ideologies. Regardless of the creativity afforded by spaces that allow 

for hybrid language practices, these social spaces are still regulated by local norms and meaning 
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making (Varis & Wang, 2015). During the creative process, HSs are likely to encounter 

autocorrect, and run the risk of being judged or derided for use of non-normative Spanish that is 

not clearly deliberate (Reyes & Bonnin, 2017). It is reasonable to anticipate, then, that the use of 

Spanish in social media will be associated to normative Spanish outcomes to varying degrees. 

Given the supercomplexity borne of Blommaertian superdiversity, however, it will be 

challenging to identify and statistically manage the precise constellation of mediators and 

moderators for mobile bilinguals who, in a matter of moments, can traverse home and public 

spaces while being linguistically engaged online and offline at the same time. 

7.5 AoA, dominance, and bilingualism type 

Age of acquisition (AoA) is commonly identified as a determinant in linguistic 

proficiency in Spanish HS research, having been shown to be instrumental in identifying speaker 

fluency (Köpke & Genevska-Hanke, 2018; Perani et al., 2003) and felicitous subjunctive 

outcomes (Iverson et al., 2008; Mikulski, 2006; Perez-Cortes, 2016). Typically, Spanish HSs 

who acquire Spanish earlier in life demonstrate greater proficiency later in life, although shifts in 

dominance over time depend on the individual’s life trajectory. The AoA effects found in this 

study, shown in Table 7.10 below, follow these expectations. Statistical analyses suggested that 

we can expect, on average, a 4% decrease in the use of the subjunctive for each year increase in 

AoA of Spanish, and a 3% increase in the subjunctive for each year increase in AoA of English 

increases. The earlier Spanish is acquired, and the later English is acquired, the more often we 

can expect Spanish HSs to use the obligatory subjunctive. 
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Table 7.10  

Age of acquistion effects 

Predictor IRR Effect on Subjunctive 

Decrease Increase 

AoA Spanish .949 -4%  

AoA English 1.036  +3% 

 

The interesting part of these results is hidden in the lasso procedure. As with many 

predictors in this study, a scale was used. In the case of age, the scale was years. Lasso found 

that ages 1, 2, 3 were statistically distinguishable from each other with respect to their effects on 

the production of the subjunctive. If each year increase or decrease results in a statistically 

verifiable change in the probability of producing the subjunctive, and each year is statistically 

distinguishable, there is empirical evidence to disaggregate ages 1 – 3 and question the extent to 

which the classification “simultaneous bilingual” obscures meaningful differences between these 

very early ages. This was the evidence that led me to treat “bilingual from birth” as its own 

category when I analyzed the interaction of dominance and AoB on the subjunctive production.  

 “Simultaneous bilingual” and “sequential bilingual” have been useful classifications in 

bilingual research. The simultaneous bilingual classification rests on interpretations of sensitive 

period (Lenneberg, 1967) cutoff points in language development, like classifications of Bickes 

(2004) who stated, from a neuroscientific point of view, the third year of life marks a turning 

point for the neural plasticity of the infant's brain, that is, decreasing plasticity of linguistically 

relevant cortical areas. The classification of simultaneous bilingualism has been very useful in 

bilingual research because it is associated to varying proficiency profiles (Butler et al., 2004) and 

different form-function mappings (Jessner, 2008). Given their greater and earlier exposure to 

Spanish, simultaneous bilinguals often have more balanced proficiencies as well as more 

experience and skill in juggling two language systems (Kalashnikova & Mattock, 2014; Reder et 
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al., 2013). They have been found to have enhanced cognitive functions (Thomas-Sunesson et al., 

2018) and metalinguistic skills (Reder et al., 2013). On any number of these measures, however, 

it seems reasonable that we could make new and meaningful insights about simultaneous 

bilinguals if we used specific ages as predictors, and leveraged the strengths of lasso or another 

machine learning technique. 

7.5.1 The meaning of AoA 

In my examination of Age of Onset of Bilingualism (AoB) I found that “bilingual from 

birth”, or Spanish/English AoA = 0, was a statistically useful and distinguishable bilingual 

category, but it was not obvious to me that categories related to AoA were not conflated with 

bilingualism itself. Could I claim with good confidence that AoA was itself a “robust” predictor 

of subjunctive outcomes when the real predictor was bilingualism? Recently, researchers have 

questioned, as I have, whether it is bilingualism itself, and not age of acquisition, that is most 

determinative of linguistic outcomes. These questions arise in response to the observation that 

bilinguals who acquired their second language during early childhood do not necessarily fully 

converge with NSs in terms of proficiency or ability, and thus near- but non-native attainment is 

due to bilingualism not AoA (Birdsong, 2018; Birdsong & Quinto-Pozos, 2018; de Leeuw, 

2014). There are suggestions that studies on near-native attainment comparing bilinguals, who 

kept their first language, to native-speaking monolinguals may confound the effects of AoA with 

the effects with bilingualism. With these concerns in mind, Bylund et al. (2021) examined the 

relative impact of AoA and bilingualism finding a main effect for AoA that suggested that 

“nativelikeness” was made possible by language exposure beginning at birth, and “non-

nativelikeness” resulted from language exposure beginning later than birth. Bylund et al. (2021) 

also found a main of effect of bilingualism. “Nativelikeness”, they concluded, was made possible 
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by monolingual language acquisition and use, and “non-nativelikeness” was the result of 

bilingual language acquisition and use. In the final analysis, they found consistent effects for 

AoA (bilingual from birth), and minimal effects for bilingualism, but warned that the “exact 

nature of maturationally induced AoA effects is, however, yet to be uncovered” (Bylund et al., 

2020, p. 26). 

While this is not a study on AoA effects specifically, AoA as variable is used throughout 

the study and other variables were derived from it; therefore, understanding how to interpret it is 

arguably necessary. An examination of the statistics behind the ascription of meaning to AoA in 

linguistic and psychological research suggests to me that AoA remains a somewhat mysterious 

variable (Abrahamsson, 2012; Colston, 2020; DeKeyser et al., 2010; Granena & Long, 2013; 

Visser-Bochane et al., 2020). Despite plausible age-related suggestions in bilingual research, 

such as age-related shift from exclusively implicit language acquisition in early childhood to 

more explicit learning in later childhood and adulthood (Paradis, 2004; Ullman, 2016), we still 

appear to lack operationalizable neurophysiological causal correlates of empirically verified age 

effects. This suggests that AoA may not be a variable in and of itself, but rather a placeholder or 

proxy for something more substantive, and we may find that AoA indexes unidentified or 

hitherto elusive social or psychological variables rather than neurobiological ones.  

Another issue related to AoA is the assumption that outcomes are cumulative versus 

current. Cumulative exposure taps depth of exposure over time, while current use measures input 

and output at the time of testing. If an adult HS has an earlier AoA and does well on a Spanish 

grammar test, and another adult HS has a later AoA and does less well on the same grammar test, 

it seems reasonable to conclude that the better outcome is due to the greater cumulative exposure 

to Spanish for the individual who acquired Spanish earlier. This may not be true, however. In a 
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study like this one, where the subjects were all HSs enrolled in a university course specifically 

designed to improve their Spanish, the effect of current knowledge – knowledge not acquired by 

cumulative exposure to the subjunctive but rather recent in-class learning – may partially explain 

felicitous outcomes on the production, grammaticality, and lexicality tests. We know that 

collecting data on cumulative and current patterns of language use are informative to 

understanding patterns of proficiency and dominance in bilingual children. In one study on 

bilingual children, current use accounted for more of the variance in Spanish scores, but age of 

first exposure accounted for more variance in English (Bedore et al., 2016). It remains unclear to 

what degree current learning is responsible for AoA claims made in this study. 

7.6 Dominance, age of onset, and onset sequence 

Dominance, age of onset of bilingualism, and bilingual onset sequence were not 

examined individually in this study, but as interactants that coexist in the bilingual mind, and 

thus, must coexist – if possible – in the statistical model. In this study dominance was interacted 

with AoB and with BoS. While dominance is essentially a simple concept that relativizes the 

strength of two languages, how dominance is operationalized often changes from study to study, 

therefore, what dominance actually means is contingent on different populations, research goals, 

and analytical methods.  

It is important to note that many studies operationalize language dominance in terms of 

direct measures (tests) that are meant to tap into certain aspects of language proficiency, as was 

done in this study when comparing HSs and NSs. For the analyses on dominance, I did not use 

subjunctive production since the objective was to use HSs’ reported language preferences when 

constructing the dominance index. Thus, I used indirect measures that assess exposure patterns, 

an approach than can be more efficient (Treffers-Daller, 2019), but may not necessarily 
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correspond to direct measure methods. I used 9 indirect measures. Given the positive relation 

between speaking, or producing Spanish and HS Spanish proficiency, I included 7 speak 

predictors (e.g., speak to mother, speak to neighbors), and texting, the most important social 

media predictor found in this study, and dreaming, a relatively powerful and highly personal 

predictor of the subjunctive in this study.  

Results of interacting dominance with AoB in this study adds additional evidence that 

English-dominant bilinguals underperform balanced and Spanish-dominant bilinguals in the 

felicitous production of the subjunctive. Using Montrul’s (2008) description of the types of 

bilingualism according to age and age of onset, I found that that there was a rather sharp rise in 

the subjunctive for all bilingual types moving from English dominance to balanced bilingualism, 

but an unremarkable improvement moving from balanced bilingualism to Spanish dominant. 

An analysis of Bilingualism Onset Sequence (BoS) followed the analysis on AoB. BoS 

refers to the language sequence at the time of the Age of Onset of Bilingualism (AoB). 

Relatively little work has been done in Spanish linguistics on the effects of BoS on specific 

grammatical outcomes, and the present study appears to be one of the first to relate BoS to the 

production of the subjunctive. The analysis that combined dominance and BoS did not use 

Montrul’s (2008) bilingual types but rather bilingual from birth, Spanish first, and English first, 

effectively three different bilingual types. Like the AoB analysis, the BoS analysis revealed that 

there was a notable rise in the subjunctive for all bilingual types moving from English 

dominance to balanced bilingualism, but an unremarkable improvement, and even mixed results, 

moving from balanced bilingualism to Spanish dominant. The most interesting data story may 

arise from the mixed results found in this analysis. For Spanish first, there was a slight 

improvement in the subjunctive between balanced bilingualism and Spanish-dominant, but for 
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both from birth and English first, there was a decline. The decline for both from birth was one 

percentage point. For English first, however, moving from balanced to Spanish-dominant, there 

was a decline of 9 percentage points. These results suggest that between Spanish dominance and 

subjunctive proficiency lie moderators and mediators that arise in highly individual bilingual 

trajectories.  

While many moderators and mediators that affect bilingual performance are well-

documented (including most of the factors discussed in this study), we know virtually nothing 

about the relation between bilinguals’ sociolinguistic or pragmatic knowledge and language 

dominance, and how that relation can affect grammatical outcomes, which may be especially 

interesting in the case of verb mood. Further, there is a dearth of longitudinal studies on the 

development of language dominance, and adult populations are underrepresented because most 

research focuses on language dominance in children. If AoB and BoS results from this study are 

not artifacts of this study’s population and design, there is evidence that we need to explore the 

space between balanced bilingualism and Spanish dominance in longitudinal studies that include 

adult bilinguals. 

7.7 Heritage speakers versus native speakers 

"…why do extensive, deep, and detailed linguistic analyses of initially clearly non-native 

individuals, only to conclude that they are not native?” 

                                                                                  Long (1990, p. 252) 

The third research questions asked how Spanish HSs differ from Spanish NSs with 

respect to the production of the subjunctive in obligatory verbal and adjectival contexts, and in 

what ways mood choice patterns that emerge among U.S. HSs relate to patterns found abroad in 



 
 

 

249 
 

NS populations. This study found that on average U.S. HSs produced the subjunctive in contexts 

where it was normatively expected about 63% of the time where NSs produced it 95.3% to 

99.2% of the time, a gap of 3.9%.  

Given that no NS population where Spanish is a majority language achieved 100% 

subjunctive, results for HSs must be viewed from a variability perspective and not a strict L2-

textbook, normative perspective. This holds for comment, dubative, and even volitional 

predicates. In fact, evidence from this study and Blake et al. (2019) suggests that categorical 

assertions with respect to the contexts that “trigger” the subjunctive in educated speech conflict 

with both reality and history. Examples of non-normative mood choices in NS populations in this 

study include Examples 1 – 3 below: 

Volition 

(1) Necesitan que *salen y se *amontonan sin respetar la distancia… 
 Prefer-3PL that go out-IND.3PL  pile-IND.3PL without respecting the distance 

 They need them to go out and pile together without respecting the distance… 

Sangtiago, Chile 

 

Dubative 

(2) Duda que se *elige el verde oscuro 
 Doubt-2SG that choose-IND.2SG the dark green 

 She doubts that he will choose the dark green one. 

Córdoba, Argentina 

 

Emotive Comment 

(3) Lamenta que presupuesto para el 2021 *nace ya en números rojos 

 Regret-2SG that budget for 2021 
born-

IND.3SG/ 
already in red numbers 

 He regrets the the budget for 2021 is born/appears in red numbers already.  

Málaga, Spain 
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These examples underscore the fact that claims of incomplete acquisition based on 

normatively infelicitous subjunctive outcomes for HSs may not be entirely correct. If NS mood 

usage varies, NS usage no longer provides stable benchmarks against which HS performance can 

be measured. While this introduces new levels of complexity, it may be necessary. As Albert 

Einstein suggested, in pursuit of theory, everything should be made as simple as possible, but no 

simpler.  

When we combine a methodology that includes grammar-book normativity that 

guarantees that group differences emerge with theoretical positions biased toward interpreting 

differences as problems of acquisition, conclusions of incompleteness are almost inevitable, and 

therefore limited in what they can reveal. Besides unaccounted for variance in NS populations in 

studies claiming incomplete acquisition relative to NSs, it remains important to recognize that 

experience with Spanish in formal education where metalinguistic skills and awareness develop 

differs between the groups (Menken & Kleyn, 2010). Often these are precisely the skills that 

serve as diagnostics for incomplete or complete acquisition, for example in tests of felicity and 

grammaticality (Bialystok, 1986). 

Framing the analysis of the infelicitous expression of the subjunctive as unsuccessful 

acquisition vis-à-vis grammatically-idealized NSs is unproductive because it endorses a narrow 

and unrealistic view of both language use and language acquisition. Results from this study 

suggest that future efforts12 in building a theory to explain mood choice differences between HSs 

and NSs should include either (1) variability data from NSs, or (2) shift the standard from 

monolingual proficiency “to the simultaneously acquired bilingual ultimate attainment of ‘crib 

 
12 Few studies have provided country-level measurements of NS subjunctive use required for including NS 
variability when modeling outcomes. 
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bilinguals’” (Bylund, 2021, p. 20) that is, AoA Spanish/English = 0, or “from birth” 

simultaneous bilinguals.  

7.7.1 The probabilistic nature of mood 

If we consider (1) the success of using machine learning (inferential lasso) in this study, 

(2) failures in real language processing, and (3) findings from psychological experiments (Biggs, 

2020; Martinez, 2017), we might conclude that language is more of a probabilistic system than a 

formal system. This being true, we cannot faithfully model language with the either/or rules 

prescribed by formal linguistic theory. Rather we can translate linguistic universals, diachronic 

drift, and language variation into frequency and probability patterns in parole.  

In this study I performed a predicate-by-predicate comparison of the production of the 

subjunctive by Mexican heritage HSs in the production task to the usage of the subjunctive by 

Mexican NSs on Twitter. A point-by-point predicate comparison between HSs and NSs suggests 

not only that these groups pattern together, but that they are similarly sensitive to two broad 

kinds of subjunctive as follows: 

Table 7.11 

Type 1 Type 2 

necesitar/necesario 

preferir/preferible 

dudar* 

emocionarse/emocionante 

fascinarse/fascinante 

lamentar/lamentable 

sorprenderse/sorprendente 

*Dudable can be removed from this analysis because its use is nearly non-existent. 

From a probabilistic perspective, in daily life both HSs and NSs are more likely to 

encounter Type 1 as categorically subjunctive and Type 2 as non-categorically subjunctive. 

These subjunctive types can be classified with respect to the relative probabilities that a speaker 

will (1) encounter norms that reward and punish mood choices, (2) large or small quantities and 
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periods of contact, and (3) differing levels of importance ascribed to the contact situations. For 

example, Type 1 can conceivably arise in situations with dire consequences for the speaker (es 

necesario que) that correspond to volitional predicate types. Type 2 might arise in situations with 

uncertain consequences (dudar que) corresponding to a dubative predicate, or no consequence at 

all (es sorprendente que) corresponding to emotive comment predicates. Given that HSs and NSs 

in this study respond to Type 1 and Type 2 similarly – a jump in subjunctive for Type 1 and a 

fall for Type 2 – we can claim with good confidence that variably probabilistic encounters with 

the predicates in different contact situations affect outcomes for both groups in ways that plain 

predicate frequency counts cannot predict. 

7.7.2 Frequency effects and exemplar theory 

The final analysis in this study examined the relation between predicate frequency and 

HS production of the subjunctive in the production task and NS use of the subjunctive in Twitter 

given that frequency has been found to influence monolingual and bilingual rates of 

morphosyntactic acquisition (Bybee, 2007; Bybee & Hopper, 2001; Erker & Guy, 2012; Mueller 

Gathercole, 2007; Paradis et al., 2011; Perez-Cortes, 2020). I found that frequency was positively 

predictive of subjunctive use by both HSs and NSs, and differences between the two groups 

decreased as predicate frequency increased. These results fit well with previous research by 

Gudmestad (2014), Giancaspro’s (2017), and Perez-Cortes (2020). Gudmestad (2014) found that 

relative frequency of the lexical triggers, moderated by HS proficiency, determined the felicitous 

performance of Spanish/English bilinguals. Giancaspro’s (2017), examining embedded verb 

frequency (not predicate frequency), reported that higher lemmatic frequencies were more likely 

to favor subjunctive use. Perez-Cortes (2020) found that greater lexical frequency of the matrix 

verb and greater regularity of embedded verbal forms positively predicted HSs’ target-like 
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performance. Taken together, a compelling case for frequency effects can be made; however, the 

predictability of frequency effects begins to fail after 1,000 to 1,500 words, after which a large 

amount of variation emerges (Fries & Traver, 1950), and contexts of converging grammatical 

representations and lexical activation become more important (Perez-Cortes et al., 2019).  

As attested in this and previous research, frequency plays an important role in theoretical 

models of language acquisition and processing. HSs and NSs are sensitive to frequencies and 

patterns of input, which are central to probabilistic models of language acquisition and 

processing that theoretically explain how language is acquired. Within a probabilistic 

framework, language learning is a gradual process in which linguistic knowledge accumulates 

based on distributional properties of input (Andringa & Rebuschat, 2015). Patterns of 

grammatical structure then emerge from the frequency information which individuals accumulate 

without being conscious of the process (Rebuschat & Williams, 2012). According to Hoey 

(2007), we “construct a grammar – leaky, inconsistent, incomplete – out of the primings we have 

for the sounds, words, phrases that we encounter” (p. 31) For the emerging bilingual, acquisition 

of a new language involves “enhancing one’s repertoire of fragments and patterns that enables 

participation in a wider array of communicative activities” (Thorne & Lantolf, 2006, p. 17).  

The notion that language learning is fundamentally a process of “enhancing one’s 

repertoire of fragments and patterns” has led some researchers to consider the proposition that 

grammar is simply an outgrowth of collocation and formulaicity. In an exemplar model of 

language, these collocative and formulaic fragments and patterns are represented in memory 

alongside the situations and experiences that give rise to their meaning. Thus, linguistic 

knowledge emerges naturally from an exemplar model comprised of word tokens and 

constructions. In this model, exemplars are not static, but rather impermanent neural events 
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(Langacker, 2020) in which each instance of experience and corresponding encoding/decoding 

event alter cognitive representations. Exemplar categories are then structured by frequency and 

degrees of similarity (Nosofsky, 1988), and therefore differ in strength. Perceptually similar 

items are associated on the basis of phonetic, semantic, and pragmatic criteria (Pierrehumbert, 

2001) producing cognitive representations that allow speakers to encode and categorize 

utterances based on sound, meaning, and context. As new input arrives, it is sorted and matched 

to existing cognitive representations. Thus, grammar comes to be understood as a cognitive 

organization of a speaker’s experience with the language (Bybee, 2007; Bybee & Eddington, 

2006), where cognitive representations are strengthened by repetition (Bybee, 1985). It follows, 

then, that frequent, sustained, “high-quality”, normative input of semantically related predicate 

representations facilitates accurate linguistic generalization. 

The divergent bilingual biographies of HSs suggest that frequency, levels of engagement, 

and quality of verb mood input can dramatically change the timing, manner, and contexts that 

give rise to and shape exemplar categories in the bilingual mind. Implicit in this divergence is 

language variability and change. From the view of exemplar theory, the cognitive sorting 

facilities of both bilinguals and monolinguals are likely to treat semantically distinguishable 

predicates and variable mood patterns in embedded clauses, such necesito que lo hagas/es 

necesario que lo hagas and me sorprende que hagas/es sorprendente que lo *haces, in manners 

that are dependent not only on token and token type frequency, but individual construction-level 

generalizations accrued over time, and the nature of the socioaffective contexts in which the 

input is processed as mentioned previously. As attested in this study, contexts especially relevant 

to HSs include a sense of linguistic authenticity, home family language use, cultural affiliations, 

the languages used in service encounters, at church, with friends, on social media, and even the 
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languages used in self-talk and dreaming. These are empirically verified contexts that exemplar 

theorists can use to help explain the large variability found in heritage grammars.  
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Chapter 8: Conclusion 

This dissertation has examined HSs’ recognition, comprehension, and production of the 

Spanish subjunctive in obligatory volitional, dubative, and comment clause contexts, and it has 

shown where HSs’ results differ from NSs results with respect to the tested predicates. By using 

a set of obligatory verbal and adjectival predicates, morphosyntactic interface vulnerability was, 

to the greatest degree possible, decoupled from unknown speaker intent that often arises in 

semantically variable contexts. Three experimental tasks were deployed to explore if and under 

what circumstances HSs recognize, comprehend, and produce the subjunctive, and a Twitter 

corpus was constructed to provide sufficient data to detect verb mood variability in Spanish 

native speaking populations. Analyses of HSs’ task results and the conditions that gave rise to 

them were meant to contribute to our understanding of where, how, and why HS mood choice 

variability occurs. Analyses of NS mood choices in the corpus were meant to reveal the degree to 

which mood choice variability also exists in Spanish monolingual or native-speaker contexts, 

and where, how, and why HSs differ from NSs in their instantiations of the subjunctive for the 

predicates examined in this study. 

This chapter will explore the major findings of this dissertation project and highlight their 

significance and contribution to Spanish verb mood and bilingualism research. It begins with a 

summary of main findings, with extra attention being paid to the biographical forces that shape 

HSs production of the subjunctive. Limitations and suggestions for future research are then 

offered.  

8.1 Summary of main findings 

 Results obtained in this study provide evidence that HSs are sensitive to Spanish 

subjunctive and indicative mood morphology. The vast majority of HSs not only recognize 
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subjunctive verb mood form and comprehend its morphosyntactic role, they produce it. Results 

also demonstrate that this recognition, comprehension, and production of the Spanish subjunctive 

cannot be disassociated from bilingual biographical data. Data stories that emerge from analyses 

of HS background predictors, for the purposes of this conclusion, can be broadly classified into 

three groups: Starting predictors, intervening predictors, and internal lifeworld predictors. As 

evinced in the previous chapter’s treatment of identity, any classification will necessarily be a 

simplification. Starting, intervening, internal lifeworld predictors are clearly inseparable with 

respect to HS grammatical outcomes, but they can provide a convenient conceptual framework 

for this conclusion.  

8.1.1 Starting predictors  

Starting predictors are those that are typically present during early years of bilingualism, 

or mark specific points of linguistic divergence. These include age of acquisition, age of onset of 

bilingualism, and bilingual onset sequence. This study provides further evidence that the starting 

predictor, age of acquisition, effects the production of the subjunctive. The earlier a HS acquires 

Spanish and the later they acquire English, the more likely they will produce the subjunctive. 

Another contribution to the field is the finding that ages 1, 2, and 3 are statistically 

distinguishable using inferential lasso methodology. This finding calls into question not the 

usefulness of Montrul’s (2008) classification of bilingual types, “simultaneous bilingual” 

specifically, but the potential to uncover operationalizable neurophysiological causal correlates 

of age effects on grammatical outcomes as linguistic, psychological, and neurological evidence 

reveal what the digits that represent age actually mean in terms of social and psychological 

variables. If indeed the simultaneous years of bilingualism represent a sensitive phase of 

enormous plasticity, it seems reasonable that there will be more to learn here.  
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Results of interacting dominance with AoB in this study adds additional evidence that 

English-dominant bilinguals underperform balanced and Spanish-dominant bilinguals in the 

felicitous production of the subjunctive. Like the AoB analysis, the BoS analysis reveals that we 

can expect a notable rise in the subjunctive for all bilingual types moving from English 

dominance to balanced bilingualism, but moving from balanced bilingualism to Spanish 

dominance do not show such clear differences between these two types of bilingualism and the 

production of the subjunctive. To my knowledge there is no previous research relating BoS and 

dominance with specific Spanish subjunctive outcomes in obligatory volitional, dubative, and 

comment clause contexts. These results provide a starting point. For both AoB and BoS, there 

was an unremarkable improvement, and even mixed results, moving from balanced bilingualism 

to Spanish dominance. This study, therefore, provides evidence that the space between balanced 

bilingualism and Spanish dominance for both AoB and BoS effects on the subjunctive remains 

important to define, especially for adults HSs. 

8.1.2 Intervening predictors 

Intervening predictors are those that may originate as starting predictors, but exercise 

increasingly greater influence on grammatical outcomes over time. These include changing 

language dynamics with family interlocutors and friends, community language balance writ 

large, languages used in service encounters and at church, and language use and blending in 

social media. 

 This study provides further evidence that the use of language by family members plays a 

powerful role in the development of HS grammars. With respect to the production of the 

subjunctive, results on the influence of the mother reveal not only that maternal language choice 

changes the grammar of their bilingual children, but that it is more influential that paternal 
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language choice, if we take for granted that both are primary caregivers. The importance of 

“mom” on bilingual proficiency is well attested in the literature, and there was good evidence 

with respect to her influence on the appearance of the subjunctive in embedded clauses following 

normatively obligatory volitional, dubative, and comment clause predicate types in this study. 

Non-results can also be important contributions. The lack of father effect on mood choice may be 

explained by his subordinate role in caregiving, relative home absence due to work, and even 

culturally-related socioaffective distancing from his children coltrane (Coltrane et al., 2004; 

Lopez, 2007), but the effects of any adult caregiver who has repeated, prolonged, high-quality 

linguistic interactions with their bilingual children should register in a lasso inferential analysis. 

Thus, this study calls attention to the need to examine very specifically the relationship between 

father and bilingual child and how it affects verb mood choices in the bilingual child’s later life. 

 The power of abuela on verb mood choices in their bilingual grandchildren deserves 

special attention as well. This study brings compelling evidence that research involving the 

effects of family language on grammatical outcomes should include grandparents, with a distinct 

consideration of grandmothers. To my knowledge there are no studies that systematically 

analyze the effects of grandparents on specific grammatical choices made by HS grandchildren, 

thus, this study offers new insights into the relative power of the effects family members have on 

heritage grammars. Specifically, maternal grandparents are, on average, the most influential. 

This includes, of course, the maternal grandfather. 

What could be called the “abuelas effect” is arguably second to no other effect found in 

this study, with the possible exception of a sense of linguistic authenticity when speaking 

Spanish; however, that sense of authenticity is likely to be shaped by the abuelas effect, 

especially if we consider the fact that the focus is on heritage Spanish speakers, and 
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grandmothers are one of the strongest reproducers of cultural and linguistic heritage that the HS 

will know and interact with personally. The abuelas effect shown in this study not only 

demonstrates that HSs are more than two times more likely to produce the subjunctive when they 

have grandmothers who use Spanish only, but that Spanish/English bilingualism in grandmothers 

predicts a 50% drop in the use of the subjunctive. Although the degree to which abuela 

bilingualism represents a U.S. resident bilingual generational shift is unknown, this study does 

provide evidence that bilingualism itself – minimally confounded with other variables – can be 

viewed as detrimental to normative production the subjunctive.  

 Besides family, other intervening predictors were the language used with friends, 

community language balance writ large, languages used in service encounters and at church, and 

language use and blending in social media. With respect to language used with friends, this study 

provides evidence on the effects of English, not Spanish, in receptive engagement. If friends 

speak Spanish alone, there is a 50% jump in predicted subjunctive, and that number is halved to 

about 25% if friends speak both Spanish and English. This brings more evidence that 

bilingualism itself can dramatically change felicitous verb mood choices. As expected, this study 

also provides further evidence that community language balance between Spanish and English 

has an effect on grammatical choices among adult HSs, specifically, living in a Spanish speaking 

community, on average, results in a 25% increase in felicitous subjunctive.  

 As found in several places in this study, the use of English alone exercises 

overwhelmingly negative effects on target-like performance of verb mood. For example, no 

evidence in this study is provided with respect to Spanish in service encounters, but evidence is 

provided with respect to English. Whether HSs are spoken to or speak English alone or 

bilingually, there is a 21% to 27% drop in felicitous subjunctive. Further, service encounter 
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exchanges that are bilingual, described as more English than Spanish, result in less subjunctive 

than English alone. Thus, evidence from this study continues to accrue against the grammatically 

felicitous effects of bilingualism itself.  

 Another contribution from this study are the effects of language and religion on target-

like verb mood performance. Like the service encounter predictors, the religion predictors 

yielded results for English only. In a bilingual context where a lot of research provides data on 

the positive effects of using the minority language and its maintenance, in a sense this study’s 

results provide counterfactual evidence that is considered inexcusable for making claims of 

causation in quantitative research. The use of English as the language of religion is predictive of 

the largest drop in felicitous subjunctive found in this study, ranging from -65% (speak in 

church) to -74% (read religious texts in) to -83% (church given in).  

 This study also provides further evidence that the choice of language used in social media 

exercises an effect on target-like mood production, but the effects are all under 25%. Overall, the 

use of Spanish in social media boosts normative production of the Spanish subjunctive with 

Spanish used in texting (both writing texts and receiving/reading texts) being the most important 

predictor of the felicitous use of the Spanish subjunctive. The average effects of using newer 

social media spaces like Snapchat, Instagram, and TikTok does not seem to influence 

subjunctive outcomes quite as much as texting and Facebook, but with a 10% increase for each 

point across a 5-point English/Spanish scale, those who use Spanish in these media are at least 

40% more likely to use the felicitous subjunctive (English being the reference category set at 0), 

which is certainly meaningful.  

As suggested in the previous chapter, the superdiversity and resulting supercomplexity 

that accompany social media use will require moderation and mediation (and moderated 
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mediation) analyses to provide statistically stable contributions to the model of bilingualism. 

This does not imply that more simple analyses are not useful, but rather the introduction of social 

media makes it even more important to be aware of and include the most robust and flexible 

statistical methods in our empirical toolbox. 

8.1.3 Internal lifeworld predictors 

Internal lifeworld predictors include a sense of authenticity when speaking a language, 

cultural identification, sense of linguistic proficiency in the form of accents and power of 

persuasion, and the language used in self-talk and dreaming. 

One of the major contributions of this study is evidence of the effect of feeling like 

oneself when speaking Spanish or English, which can be understood as linguistic authenticity. 

The effect of feeling like oneself when speaking Spanish is one of the strongest and most linear 

predictors of the subjunctive. In a sense, this predictor channels the predictive power of several 

other important variables, like family language use, because these other predictors can be 

understood as contributing to the sense of linguistic authenticity that is captured by the predictor 

Feel like self speaking Spanish/English (although this structural relationship was not formally 

modeled in this study). In short, HSs who strongly feel like themselves speaking Spanish are two 

and half times more likely to produce the subjunctive in a target-like manner. 

This study also brings forward information with respect to identification with Spanish 

and English cultures. Identifying with Spanish-speaking culture positively predicts felicitous 

production of the subjunctive, and identifying with English-speaking culture negatively predicts 

felicitous production of the subjunctive. While the culture of the language with which a HS 

identifies appears to be a predictor of the production of the subjunctive in obligatory contexts, 

the fair degree statistical uncertainty that accompanied this variable suggests that culture 
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affiliation predictors are not as reliable at linguistic authenticity predictors (Feel like self), and 

more work needs to be done on the relationship between cultural affiliation and subjunctive 

outcomes. 

Another contribution from this study relates to HSs’ sense of linguistic performance 

measured by accent when speaking and persuasion predictors. HSs who report having a Spanish 

accent when they speak English are over 30% more likely to produce the subjunctive and those 

who strongly disagree that they can be persuasive in Spanish show a drop almost 50% in 

predicted subjunctive. Therefore, this study helps establish the relationship between perceived 

performance and subjunctive outcomes among HSs.  

The relation between self-talk and linguistic performance are attested in this study and 

contribute to our understanding of these variables as well. When HSs self-talk in Spanish, they 

are just under 25% more likely to produce the subjunctive felicitously, and if they include 

English in their self-talk (more English than Spanish), there is an almost equal drop in the 

subjunctive at 23%. Once again, this study provides evidence of a negative bilingual effect on 

target-like production of the subjunctive.  

 Perhaps one of the more interesting contributions of this study involves dreaming. 

Dreaming, a profoundly personal experience, is inferentially related to target-like production of 

the subjunctive. Those who dream in Spanish are nearly 30% more likely to produce the 

subjunctive where normatively expected. As shown by Gabryś-Barker (2015), the effects of 

dreaming are also associated to language attitude, that is, dreaming in Spanish is not only 

predictive of felicitous subjunctive outcomes, but it reverberates in one’s consciousness to 

improve linguistic attitude which in turn contributes to shaping linguistic identity, and arguably 

motivation to use Spanish out of dream.   
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8.2 HSs vs NSs 

 This study provided a set of analyses comparing HSs with NSs. These analyses used 

summary statistics to make sense of the observed data and multilevel modeling to make 

predictions while accounting for the data’s nested structure. Summary statistics from this study 

reveal that HSs differ from NSs in their use of the subjunctive for all three predicate types used 

in this study: volitional, dubative, and emotive comment. For these matrix triggers, there is a 

clear contrast between U.S. HSs and NSs. Between NS populations there is far less contrast 

because their production of the subjunctive falls between 95.3% to 99.2%, a difference of only 

3.9%. These differences were further explored in one set of multilevel models which showed that 

a lot of variability exists within that 3.9% difference between NS populations, meaning that verb 

mood use and the semantics that define it are likely to be in a constant state of flux among NSs. 

In another set of multilevel models, U.S. HSs of Mexican descent were compared to native 

Mexican speakers. This analysis revealed quantitative differences between HSs of Mexican NSs 

expresses as differences between plotted coefficients for both groups, but remarkable qualitative 

similarity as expressed in a similar rise and fall of the subjunctive across predicates. Where 

coefficients are low for HSs, they are also low for NSs; where they are high for HSs, they are 

also high for NSs. The main difference between the groups appears to be the more dramatic 

highs and lows for HSs relative to NSs. These findings bring new understanding to HS 

variability, suggesting that HSs’ mood choices vary more widely across predicates than NSs’ 

mood choices. 

 The final contribution of the analyses between HSs and HSs comes from comparing the 

effects of very low to very highly frequent matrix predicates on the use of the subjunctive by 

low, middle, and high proficiency HSs and all NSs on average. Results underscore variability 
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between HSs at varying levels of proficiency and NSs, but similar patterns based on lexical 

frequency. Finally, the comparison between high proficiency HSs and NSs reveal that high 

proficiency HSs are native speaker target-like, and in fact, match NSs in the use of the 

subjunctive for the most highly frequent predicates used in this study. This final contribution 

lends support for using high proficiency HSs as benchmarks against which to compare other 

HSs, which may be more informative than benchmarking them against NS idealized normative 

use that – as shown in this study and Blake et. (2019) – is chimerical.  

8.3 Methods 

In this study, inferential lasso was found to be especially useful in handling the collinear, 

error-term correlated, noisy observational data that arose from data collected in the Bilingual 

Background Questionnaire (BBQ). Assumptions of linearity, homoscedasticity, independence, 

and normality are hard to meet in naturalistic HS data, but assumptions are not optional. Not 

testing for these assumptions leads to study results that conflict, and the source of the conflict 

can remain hidden. Typically, we do not know whether population, testing items and procedures, 

timing, or measurement error itself, among other things, are at fault in conflicts between highly 

similar studies, even under the best of circumstances. The specter of unmet assumptions is 

largely responsible – along with null hypothesis statistical testing (NHST) – for the replicability 

crisis that has alarmed applied statisticians in and outside psychology (Anvari & Lakens, 2018; 

Romero, 2019; Świątkowski & Dompnier, 2017). By using inferential lasso, this study 

demonstrates that new statistical tools in the area of machine learning can be very productive, 

handling the challenging data problems that arise naturally during the collection of 

(socio)linguistic data.  
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In their keynote article, Polinsky and Scontras (2020) ask what is needed to develop a 

model of the nature of heritage language grammars, how a predictive theory can be built to 

explain “stable and vulnerable properties… set against an appropriate baseline” (Lohndal, 2020, 

p. 31). As explained by Lohndal (2020): 

 

“Predictive models would entail that we have a far better understanding of the various 

factors that shape heritage grammars, which in turn will inform outcomes of language 

contact situations more generally…If we have sufficient information about the variables 

that determine heritage grammars, their interrelationship, and their weighting, it should 

be possible to predict a speaker’s grammar” (p. 31). 

 

This dissertation project leverages machine learning to bring attention to and reveal the 

relative power of a set of bilingual biographical factors and covariates that change verb mood 

outcomes. The ultimate goal of this work is to reveal, as Lohndal writes in the excerpt above, 

“information about the variables that determine heritage grammars, their interrelationship, and 

their weighting” to predict the grammar of HSs.  

8.3.1 The subjunctive as a proficiency assessment test 

 The final contribution of this study is the possibility of using the production of the 

subjunctive in obligatory contexts as a reliable overall language proficiency test for Spanish 

heritage speakers. In this study I examined factors that are tightly associated to linguistic 

proficiency including AoA, onset of bilingualism (AoB), bilingualism onset sequence (BoS), and 

language dominance showing that they remain relevant predictors of the subjunctive. I also 

showed mixed results when using these predictors, and discussed problems inherent in 
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interpreting AoA, and since AoB and BoS are constructed using AoA, the interpretation of these 

variables also becomes problematic. The presence and absence of the subjunctive, however, is 

easily quantified, easy to understand, and easy to interpret. This study provides both high 

proficiency HS and NS data that could help benchmark a tester’s performance and ultimate 

proficiency. Further, the production of the subjunctive in an oral test does not disadvantage 

heritage speakers like proficiency assessments that focus on form and explicit knowledge like the 

Diploma de Español como Lengua Extranjera (DELE). And as shown throughout this 

dissertation, the felicitous production of the normatively obligatory subjunctive – where 

outcomes are not dependent on the problem of unknown intended meaning – is not just 

associated or correlated with family, identity and language use, it is inferentially derivable, 

meaning they can be mutually predictive of each other. If the subjunctive is used as a proficiency 

assessment test, we not only know the linguistic proficiency of test takers, we may also learn 

about their lives.  

8.4 Limitations 

 The first limitation in this study was the population that was used: HSs who are enrolled 

in a university course designed to improve the Spanish of Spanish HSs. Access to this population 

was very fortunate, especially as pandemic conditions developed in 2020. Under changing public 

health conditions, any in-person sociolinguistic interview meant to trigger the subjunctive or 

door-to-door population testing would have been impossible. Recognizing but setting aside the 

privilege to work with Spanish HS university students, the use of this population typically 

introduces statistical and generalizability problems. First, the most commonly used statistical 

methods in the frequentist framework assume that cases are random and independent of each 

other. If you flip a coin, it is assumed that heads or tails in the results come from an 
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“unweighted” coin, and a normal distribution will emerge with enough flips. This normal 

distribution is at the heart of frequentist methods and its assumptions. If a HS sits next to or 

shares close experiences with another HSs, they are like a weighted coin, and the emerging 

distributions will not be predicted by the Central Limit Theorem, where observation points 

accrue toward the central limit, or middle, and progressively diminish toward the tails giving us a 

very near-normal distribution. In other words, statistical theory does not work and the statistics 

come out wrong. That is why independence of cases is important; when cases are dependent, the 

wrong numbers emerge. HSs enrolled in the same class at the same university in the same age 

group are not statistically independent of each other. Second, claims in this dissertation project 

have been made about heritage speakers in the United States when the population studied was 

Gen Z to early Millennial university students enrolled in a Spanish class for heritage speakers. 

Generalizing results from the population studied to the wider population of heritage speakers in 

the United States should be expected to be problematic. Problems of generalizability to the non-

college wider population is best clarified because (1) generalizability problems are a fundamental 

limitation, (2) it helps future researchers understand that there will be differences between the 

populations, and (3) it underscores the need to continue doing sociolinguistic-style fieldwork for 

the sake the research itself, and to explore how students may vary from non-students. With 

respect to the specific population tested in this study, university data indicated that 90% were 

either first-generation college students, from a low socioeconomic background, or both, and 

reside in California from the Sacramento and Central vallies of California through Riverside in 

the south (CEE, 2020). Thus, there is evidence that the population of students used in this study 

are to some degree representative of the wider Sacramento to Southern Californian regions.  
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 The second limitation is the inferential lasso method used because degrees and directions 

of effects are not directly comparable to effects found in previous studies. Ideally, a quantitative 

cumulative record in linguistics is built on comparable studies, and comparable studies are built 

on the same statistics.  

 Additional limitations were discussed in the previous chapter, in particular the 

interpretation of AoA and the variables that rely on it, like AoB and BoS. Another limitation 

related to AoA is the possibility that tests were recording current knowledge acquired in class 

rather than knowledge that accumulated along the HSs’ lifespans. Other limitations include the 

unknown equivalence between this and other studies with respect to the meaning of “dominance” 

because each study uses its own criteria and available data to construct dominance indices. To 

these limitations, I can add unknown quality of linguistic input, observer or testing effects given 

that participants academically contextualized the tasks in this study, the possible use of outside 

resources during the lexicality test, the possibility that oral production sharply disadvantaged 

lower proficiency HSs, meaning the production task did not capture their true knowledge of verb 

mood, and the high level of difficulty introduced in the grammaticality task because 

experimental items were taken from resources that address grammatical issues among educated 

native speakers including professional writers. 

8.5 Future directions 

Verb mood variability is a fact of life for Spanish speakers, whether they are HSs or NSs 

using volitional, dubative, or comment clause predicates. Although NS use of the indicative 

where the subjunctive is normatively expected is below 5%, the important part is that it occurs. 

Grammatical rules related to verb mood are, thus, not rules, but guidelines that reflect overall 

verb mood usage patterns among native and monolingual speakers of Spanish. Rule based 
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approaches to verb mood in Spanish appear to fall short of describing all cases in all 

circumstances, perhaps because language variation and change is a force that ensures that the 

target is always moving. In this environment, future applied researchers studying the subjunctive 

may consider (1) using the best statistics available to detect the signals amidst the noise that will 

certainly arise in Spanish heritage speaker research, (2) interrogate the meaning age of 

acquisition and the variables derived from it like age of onset of bilingualism and bilingualism 

onset sequence, and (3) consider using highly proficient heritage speakers as the baseline against 

which to compare.  

This study showed the effectiveness of using inferential lasso, a relatively new machine 

learning technique. This technique was coupled with a rather straightforward semantic approach 

to verb mood which made communicating the results easier. With respect to communicating 

results, as data were collected on native speakers in this study, it became increasingly apparent 

that terms like “lexically triggered” were hard to defend based solely on the data. Heritage 

speakers, especially those at the lower end of the proficiency spectrum, did not respond to matrix 

predicates in a way that suggested their lexical presence “triggered” mood. Native speakers, for 

their part, appeared to be consciously and deliberately using the indicative instead of the 

subjunctive in contexts where they were very likely exposed to categorical use of the subjunctive 

during their lifetime. Future studies might interrogate the terminology used to explain mood, and 

find the best ways to describe the data because normative use is not necessarily instinctive, and 

non-normative use can be deliberate and thoughtful. 

It is the aspiration of this study to inspire future work on HS identity and the influence of 

the extended family including abuelas, the echoes of bilingualism in dreaming, and how the rich 

semiotic environment of social media connect various expressions of HS identity to online and 
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offline language ideologies and language use, and how these things, these factor and covariates, 

take shape and bring meaning to bilingual self-expression.  
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Appendix A 

Biographical Background Questionnaire 

Predictor Prompt/Question 

participant Participant name 

pctreades If a TEXT is available in BOTH English and Spanish, what percent of the time do 

you choose to read it in SPANISH over English? 

pctspeakes When you talk to a PERSON who speaks BOTH English and Spanish equally well, 

what percent of the time do you choose to speak in SPANISH instead of English? 

fselfen I feel like myself when I speak English 

fselfes I feel like myself when I speak Spanish 

idencult I identify with the ENGLISH-speaking culture 

idescult I identify with the SPANISH-speaking culture 

convincees I can be persuasive in Spanish 

arguees I can win an argument in Spanish 

accenten I have a foreign accent when I speak English 

accentes I have a foreign accent when I speak Spanish 

importenns It is important to me to use (or eventually use) ENGLISH like a native speaker 

importesns It is important to me to use (or eventually use) SPANISH like a native speaker 

thnkimenns I want others to think I am a native speaker of ENGLISH 

thnkimesns I want others to think I am a native speaker of SPANISH 

aoaen At what age did you START learning English 

aoaes At what age did you START learning Spanish 

agecomfyen At what age did you START to feel COMFORTABLE using English 

agecomfyes At what age did you START to feel COMFORTABLE using Spanish 

yrcmtymajen How many years have you spent in a COMMUNITY (neighborhood, city, region) 

where English is spoken by the majority of the people around you (outside your 

house)? 

yrcmtymajes How many years have you spent in a COMMUNITY (neighborhood, city, region) 

where Spanish is spoken by the majority of the people around you (outside your 

house)? 

cmtylangbal Taken together, what was the overall balance between Spanish and English in the 

COMMUNITIES where you have lived throughout life? 
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yrclassen If you add them up, how many years of CLASSES (grammar, social studies, history, 

math, etc.) have you had IN English (primary/elementary through university)? 

yrclasses If you add them up, how many years of CLASSES (grammar, social studies, history, 

math, etc.) have you had IN Spanish (primary/elementary through university)? 

yrjoben How many years have you spent in a JOB where English spoken by most people 

there? 

yrjobes How many years have you spent in a JOB where Spanish is spoken by most people 

there? 

momlangs My mother speaks 

gmmomlangs My Grandmother (mother's side) speaks 

gfmomlangs My Grandfather (mother's side) speaks 

dadlangs My Father speaks 

gmdadlangs My Grandmother (father's side) speaks 

gfdadlangs My Grandfather (father's side) speaks 

pctmomesfam What percent of the time does your Mother speak Spanish with FAMILY, instead of 

English? 

pctmomesxfam What percent of the time does your Mother speak Spanish with NON-Family, 

instead of English? 

pctmomes COMPARED to Other Primary Language, how much (%) Spanish does your mother 

speak? 

spktomomes Do you speak to your mother in Spanish? You --> Mother 

spkmomtomees Does she speak to you in Spanish? Mother --> You 

mominusa Does she live in the U.S. currently? 

momcmtylang Does she live a mostly English- or Spanish-speaking community? 

pctdadesfam What percent of the time does your Father speak Spanish with FAMILY, instead of 

English? 

pctdadesxfam What percent of the time does your Father speak Spanish with NON-Family, instead 

of English? 

pctdades COMPARED to Other Primary Language, how much (%) Spanish does your father 

speak? 

spktodades Do you speak to your father in Spanish? You --> Father 

spkdadtomees Does he speak to you in Spanish? Father --> You 

dadinusa Does he live in the U.S. currently? 
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dadcmtylang Does he live in a mostly English- or Spanish-speaking community? 

pctgmmomes What percent of the time does your Grandmother (mother's side) speak Spanish, 

instead of English? 

spkgmmomes Have you spoken to her in Spanish? You <--> Her 

pctgfmomes What percent of the time does your Grandfather (mother's side) speak Spanish, 

instead of English? 

spkgfmomes Have you spoken to him in Spanish? You <--> Him 

pctgmdades What percent of the time does your Grandmother (father's side) speak Spanish, 

instead of English? 

spkgmdades Have you spoken to her in Spanish? You <--> Her 

pctgfdades What percent of the time does your Grandfather (father's side) speak Spanish, 

instead of English? 

spkgfdades Have you spoken to him in Spanish? You <--> Him 

siblings Do you have brothers or sisters? 

spktosibl I PREFER to speak with my brothers/sisters in 

spksibltome My brothers/sisters PREFER to speak to ME in 

spktoldrel I PREFER to speak to OLDER relatives in 

spkoldrtome OLDER relatives PREFER to speak TO ME in 

spktoyngrel I PREFER to speak to YOUNGER relatives in 

spkyngtome YOUNGER relatives PREFER to speak to ME in 

spktobilingfrnd I PREFER to speak to bilingual FRIENDS in 

spkbilingfrdme My bilingual friends PREFER to speak to ME in. 

spktovec I speak to neighbors in 

spkvectome Neighbors speak to me in 

spksrvtome When I shop/eat out/go to the gym/etc,. people usually speak TO ME in 

spktoserv When I shop/eat out/go to the gym/etc., I usually speak TO OTHERS in 

church Is going to Church part of your upbringing, or now? 

churchlang Church is given in 

spkinchurch In church I speak in 

readreligtexts I read religious texts in 

readfisbkmag I read physical books/magazines in 

readelecbkmag I read electronic books/magazines in 

spkonphone I speak on my phone in 
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spktomephone People usually speak to me on my phone in 

textonphone I text on my phone in 

rcvtextphone I get text messages on my phone in 

readfb In Facebook most of the things I read are in 

writefb In Facebook I usually write/post in 

snapinstatktk I Snapchat/Instagram/TikTok in 

watchytube I watch YouTube in 

writeytube I leave comments in YouTube in 

watchtvcbl I watch TV/Cable shows in 

heartvmvxme Around me I hear tv/movies that I didn't put on in 

watchmov I watch movies in 

watchinfodoc I watch info/documentary videos in 

listenmusic I listen to music in 

hearmscxme Around me I hear music that I DIDN'T put on in 

listenradio I listen to the radio in 

hearadioxme Around me I hear radio that I DIDN'T put on in 

spkatwork At work I speak in 

spkcowrktome At work coworkers/bosses speak to ME in 

spkwrkcltome At work clients/customers speak to ME in 

classes I take classes in 

preflearnlang I prefer to learn in 

spkself I speak to myself in 

dreamin I dream in 

placebirth Place of birth 

age Age 

cntrymombrn What country was your mother born in? 

cntrydadbrn What country was your father born in? 

cntrygmombrn What country was your Grandmother (mother's side) born in? 

cntrygfmombrn What country was your Grandfather (mother's side) born in? 

cntrygmdadbrn What country was your Grandmother (father's side) born in? 

cntrygfdadbrn What country was Grandfather (father's side) born in? 
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Appendix B  

Elicited Production Task Items 

Narration Sentence 
Fragment 

Mood 
Expected 

Predicate 

Ricardo pasa todo el día jugando videojuegos, 
pero sus padres quieren que Ricardo… 

Quieren que 
Ricardo… 

Subjunctive querer  

Mis amigos vinieron a mi fiesta, pero salieron 
si ayudarme. Quiero que mis amigos…  

Quiero que mis 
amigos… 

Subjunctive querer  

Quiero comprar un carro, pero no pienso que 
son honestos. Cuando hablan conmigo 
prefiero que… 

Prefiero que… Subjunctive preferir  

A veces Lucía sale a patinar sola, pero su 
padre se preocupa mucho porque el hielo se 
está derritiendo. A su hija le dice, “Mi amor, 
es preferible que…” 

Es preferible que Subjunctive preferible  

En la playa vi a mi esposa con nuestra hija, 
tan felices. Me emociona que… 

Me emociona que Subjunctive emocionarse  

Cada noche celebran los sanitarios del 
hospital que luchan para salvar las víctimas 
del coronavirus. Es emocionante que… 

Es emocionante 
que 

Subjunctive emocionante  

Normalmente Gabriel es una persona muy 
tranquila, una persona que nunca se enoja. 
Pero lo vi actuar de manera muy diferente en 
su carro. Me sorprende que… 

Me sorprende 
que… 

Subjunctive sorprender  

Ya no reconozco a mi madre. Ahora sale a 
todas las fiestas a bailar con chicos de 20 
años. Es sorprendente que… 

Es sorprendente 
que 

 

Subjunctive sorprendente  

Después de divorcio, los hijos de Verónica 
dejaron de llevarse bien. Verónica lamenta 
que sus hijos…  

Verónica lamenta 
que sus hijos… 

Subjunctive lamentar  

Andrea se cree la divina garza, la más guapa 
del mundo, y no deja de mirarse en el espejo. 
Está perdiendo todas sus amigas. Es 
lamentable que… 

Es lamentable 
que 

Subjunctive lamentable  

David no deja de hablar de la estación 
espacial nueva porque ahora invitan a 
personas normales a vivir allí. Le fascina que 
hoy en día… 

Le fascina que 
hoy en día… 

Subjunctive fascinarse  

Mi tío bucea en el Caribe, y me encantaría 
hacerlo también. Me enseña los videos de sus 

Es fascinante que Subjunctive fascinante  
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aventuras bajo el agua. Para mí es fascinante 
que… 

 

Firmaron un acuerdo en contra del 
narcotráfico, un gran problema para todos. 
Necesitamos que todos los países… 

Necesitamos que 
todos los 
países… 

Subjunctive necesitar  

Debido al peligro del coronavirus, es 
necesario que todos… 

Es necesario que 
todos… 

Subjunctive necesario  

El esposo de Teresa salió con otra mujer, pero 
dice que no volverá a pasar jamás. Pero 
ahora, Teresa duda que… 

Teresa duda que Subjunctive dudar  

A Beatriz le molestan las arrugas. No acepta 
que envejece y siempre dice que no va a ser 
vieja jamás. La esteticista le dice: Beatriz, es 
dudable que… 

Es dudable que 

 

Subjunctive dudable  

Mis primos siempre bailan antes de caminar. 
Me parece que… 

Me parece que 

 

Indicative Filler 

Salí a la calle y una mujer con una espada me 
quedó mirando. Aunque nadie me cree, no 
hay duda de que…  

No hay duda de 
que… 

Indicative/ 

Subjunctive* 

Filler 

Me encantan los deportes extremos y si hay 
mar, quiero… 

Quiero Indicative Filler 

Cuando estoy nadando en el mar intento no 
pensar en el hecho de que… 

No pensar en el 
hecho de que… 

Indicative Filler 

Antonio se imagina un futuro muy diferente. 
Él piensa que… 

Él piensa que… Indicative Filler 

El novio de Adriana estaba hablando con 
alguien en su teléfono todo el día. Ella 
sospecha que…  

Ella sospecha 
que… 

Indicative Filler 

Martín y Paco levantan pesas juntos. Paco me 
cuenta que… 

Paco me cuenta 
que... 

Indicative Filler 

Alejandra estudia química, pero opino que… Opino que… Indicative Filler 

Estoy a dieta, pero admito que… Admito que… Indicative Filler 

Mi hermana trabaja en un laboratorio donde 
experimentan con fresas. Prefiero fresas 
naturales que… 

Prefiero fresas 
naturales que… 

Indicative Filler 

Paloma terminó con su novio, pero no le 
importa porque… 

Pero no le 
importa porque… 

Indicative Filler 
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Salimos a cenar y el chef hizo la comida 
delante de nosotros. Es una experiencia que… 

Es una 
experiencia 
que… 

Indicative Filler 

A Gabriela no le importa el dinero. Viene de 
una familia rica. En mi opinión… 

En mi opinión… Indicative Filler 

Este mueble es imposible. Sin instrucciones 
claras, tengo que… 

Tengo que… Indicative Filler 

Mi amiga siempre sube al techo del edificio 
para hacer yoga. Es peligroso porque… 

Es peligroso 
porque… 

Indicative Filler 

Mi tío fuma cigarros todos los días. Los 
médicos dicen que… 

Dicen que… Indicative Filler 

* No hay duda de que may trigger the subjunctive when semantics change to mean ojalá que, 
that is, to hope that. In this case, the negative affirmation may imbue the event spoken of with 
irrealis.  

Appendix C  

Grammaticality Judgment Items 

Type Expectation Item 

Gender Correct Ella es el ángel que ves en la pintura. 

Gender Correct Mi pareja y yo vimos un cisne hembra blanco. 

Gender Correct Actualmente el gorila de montaña vive únicamente en las 
selvas. 

Gender Incorrect Su madrina es un* > una artista muy conocida. 

Gender Incorrect Firmaron la petición más de doscientos* > doscientas mil 
mujeres a favor del aborto. 

Gender Incorrect No fue el* mejor final > la mejor final de la historia de 
fútbol. 

Gender Incorrect Lo merece, él es una* bestia > un bestia. 

Number Correct Aumenta a veinte el número de víctimas. 

Number Correct Primero todo fueron bromas. 

Number Correct Una docena de médicos atenderá a todos los pacientes. 

Subj-Verb Correct Gran parte de la pesca en alta mar es ilegal. 

Subj-Verb Correct Se puede sacar las entradas otro día. 
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Subj-Verb Incorrect No sé pero supuestamente en el parlamento trabaja* > 
trabajan los parlamentarios. 

Subj-Verb Incorrect Las pruebas se debe* > se deben hacer en laboratorios. 

Subj-Verb Incorrect Creo que me está* > me están empezando a mojar las gotas 
de lluvia. 

Verb Form Incorrect Habían* > Había miles de libros. 

Adj Pred subj Correct Es dudable que vayan a votar por una persona tan grosera. 

Adj Pred subj Correct No es sorprendente que quiera ofrecer aliento a otras 
mujeres. 

Adj Pred subj Incorrect Es necesario que los niños toman* > tomen conciencia de 
servicios comunitarios. 

Adj Pred subj Incorrect Es preferible que las personas evitan* > eviten viajar. 

Adj Pred subj Incorrect Es sorprendente que años después todavía obtiene* > 
obtenga toda esta atención. 

Verb Pred subj Correct China prefiere que sus ciudadanos no hablen mucho sobre 
el caso. 

Verb Pred subj Correct Lamentamos que el programa no pueda mantenerse. 

Verb Pred subj Correct Es fascinante que otros canten mis canciones. 

Verb Pred subj Correct Es el plan que Pelosi quiere que todos los demócratas sigan 
en 2020. 

Verb Pred subj Correct Me fascina que me pregunten por eso. 

Verb Pred subj Correct Dudo que la Academia decida premiarla algún día con una 
nominación. 

Verb Pred subj Incorrect Ariana Grande no quiere que la juzgan* > juzguen por sus 
parejas. 

Verb Pred subj Incorrect Dudo que lo hace* > haga esta vez. 

Verb Pred subj Incorrect En Francia quieren que la baguette se considera* > se 
considere como tesoro mundial. 

Verb Pred subj Incorrect Con Trump no me sorprende que todavía se trata* > se 
trate de un engaño. 
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Verb Pred subj Incorrect Me emociona que los usuarios ahora pueden* > puedan 
interactuar con él. 
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Appendix D  

Lexicality Decision Task Test Items 

Word Type Real 

baldragas Culta yes 

blondo Culta yes 

caletre Culta yes 

garrida Culta yes 

godible Culta yes 

lauto Culta yes 

misiva Culta yes 

morugo Culta yes 

pelamesa Culta yes 

suripanta Culta yes 

ululato Culta yes 

huraño Culta baja yes 

lozana Culta baja yes 

opulento Culta baja yes 

ria Culta baja yes 

rubicundo Culta baja yes 

tino Culta baja yes 

ufano Culta baja yes 

vil Culta baja yes 

clamor Culta baja yes 

gandul Culta baja yes 

cabrear Localismo yes 

cachar Localismo yes 

chamaco Localismo yes 

durazno Localismo yes 

gabacho Localismo yes 

pachanga Localismo yes 

papalote Localismo yes 

pepenar Localismo yes 

relajo Localismo yes 

tiliche Localismo yes 

zancudo Localismo yes 

zorrillo Localismo yes 

barplamas pseudo no 

biso pseudo no 

aisanto pseudo no 

allozo pseudo no 

amulis pseudo no 

amurios pseudo no 

apusio pseudo no 

asajes pseudo no 

brasca pseudo no 

cacagre pseudo no 

charja pseudo no 

cortil pseudo no 

defidiz pseudo no 

dentalla pseudo no 

endena pseudo no 

esviosa pseudo no 

fofina pseudo no 

fopable pseudo no 
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fuistes pseudo no 

gangel pseudo no 

glasor pseudo no 

haiga pseudo no 

hunte pseudo no 

incruaja pseudo no 

llendo pseudo no 

mecar pseudo no 

memacela pseudo no 

migar pseudo no 

mupicordo pseudo no 

musefanta pseudo no 

nadrido pseudo no 

peforio pseudo no 

pegla pseudo no 

pisaa pseudo no 

seijol pseudo no 

sifa pseudo no 

uvara pseudo no 

voina pseudo no 

aumento R2 yes 

bronca R2 yes 

chilindrina R2 yes 

dejadez R2 yes 

embriagado R2 yes 

escabroso R2 yes 

parco R2 yes 

picar R2 yes 

potro R2 yes 

abulia R3 yes 

beodo R3 yes 

chanza R3 yes 

corcel R3 yes 

esquela R3 yes 

fragoso R3 yes 

medra R3 yes 

rencilla R3 yes 

ruin R3 yes 

yantar R3 yes 

checar Spanglish ok 

flirtean Spanglish ok 

friquear Spanglish ok 

jaina Spanglish ok 

marketa Spanglish ok 

mopea Spanglish ok 

ranquear Spanglish ok 

tripeando Spanglish ok 

abroga V Ind yes 

acucian V Ind yes 

espeta V Ind yes 

recaba V Ind yes 

refocila V Ind yes 

degolle V stem no 

despueble V stem no 

agrupe V Subj yes 

animes V Subj yes 

anulen V Subj yes 

cante V Subj yes 

conozcas V Subj yes 

conteste V Subj yes 
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guste V Subj yes 

hagamos V Subj yes 

haya V Subj yes 

idee V Subj yes 

infrinja V Subj yes 

quieran V Subj yes 

seamos V Subj yes 

dijera V Subj Imp yes 

entrase V Subj Imp -se yes 
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Appendix E  

Marginal Predictions for the Effect of Age of Onset of Bilingualism (AoB) 

Figure 6.19   

The effects of AoB on the predicted probability of producing the subjunctive following adjectival 

matrix predicates among HS who are between the ages of 18 - 25 and whose AoA Spanish was 1 

 

Dudable 

  Delta-method     
 Margin SE z P>|z| [95% Conf. Interval] 

_at       
1.000 0.611 0.061 9.930 <.001 0.490 0.731 
2.000 0.638 0.064 9.930 <.001 0.512 0.764 
3.000 0.665 0.074 8.930 <.001 0.519 0.810 
4.000 0.690 0.088 7.840 <.001 0.518 0.863 
5.000 0.715 0.102 6.990 <.001 0.514 0.915 
6.000 0.738 0.116 6.380 <.001 0.511 0.964 
7.000 0.760 0.127 5.960 <.001 0.510 1.009 
8.000 0.781 0.137 5.680 <.001 0.511 1.050 
9.000 0.800 0.145 5.510 <.001 0.515 1.084 

10.000 0.818 0.151 5.420 <.001 0.522 1.114 
11.000 0.835 0.155 5.400 <.001 0.532 1.138 
12.000 0.851 0.157 5.430 <.001 0.544 1.158 

 

Emocionante 

  Delta-method     
 Margin SE z P>|z| [95% Conf. Interval] 

_at       
1.000 0.526 0.061 8.620 <.001 0.406 0.645 
2.000 0.591 0.064 9.170 <.001 0.464 0.717 
3.000 0.653 0.074 8.830 <.001 0.508 0.798 
4.000 0.711 0.084 8.420 <.001 0.546 0.877 
5.000 0.763 0.092 8.280 <.001 0.583 0.944 
6.000 0.809 0.096 8.450 <.001 0.621 0.997 
7.000 0.848 0.095 8.930 <.001 0.662 1.034 
8.000 0.881 0.090 9.740 <.001 0.703 1.058 
9.000 0.907 0.083 10.910 <.001 0.744 1.070 

10.000 0.928 0.074 12.490 <.001 0.783 1.074 
11.000 0.945 0.065 14.570 <.001 0.818 1.072 
12.000 0.958 0.055 17.270 <.001 0.849 1.067 
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Fascinante 

  Delta-method     
 Margin SE z P>|z| [95% Conf. Interval] 

_at       
1.000 0.531 0.064 8.350 <.001 0.406 0.656 
2.000 0.558 0.068 8.220 <.001 0.425 0.691 
3.000 0.584 0.080 7.280 <.001 0.427 0.741 
4.000 0.610 0.097 6.300 <.001 0.420 0.800 
5.000 0.635 0.115 5.540 <.001 0.410 0.860 
6.000 0.660 0.133 4.980 <.001 0.400 0.920 
7.000 0.684 0.149 4.580 <.001 0.391 0.976 
8.000 0.707 0.164 4.310 <.001 0.385 1.028 
9.000 0.729 0.177 4.110 <.001 0.381 1.076 

10.000 0.749 0.188 3.990 <.001 0.381 1.118 
11.000 0.769 0.197 3.910 <.001 0.384 1.154 
12.000 0.788 0.203 3.880 <.001 0.390 1.186 

 

Lamentable 

  Delta-method     
 Margin SE z P>|z| [95% Conf. Interval] 

_at       
1.000 0.629 0.060 10.460 <.001 0.511 0.747 
2.000 0.678 0.062 11.030 <.001 0.558 0.799 
3.000 0.724 0.069 10.430 <.001 0.588 0.860 
4.000 0.766 0.079 9.740 <.001 0.612 0.920 
5.000 0.804 0.086 9.360 <.001 0.635 0.972 
6.000 0.837 0.090 9.290 <.001 0.660 1.013 
7.000 0.865 0.091 9.520 <.001 0.687 1.043 
8.000 0.889 0.089 10.010 <.001 0.715 1.064 
9.000 0.910 0.085 10.760 <.001 0.744 1.076 

10.000 0.927 0.079 11.780 <.001 0.773 1.081 
11.000 0.941 0.072 13.100 <.001 0.800 1.082 
12.000 0.952 0.065 14.760 <.001 0.826 1.079 

 

Necesario 

  Delta-method     
 Margin SE z P>|z| [95% Conf. Interval] 

_at       
1.000 0.931 0.032 29.400 <.001 0.869 0.993 
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2.000 0.948 0.028 34.200 <.001 0.894 1.002 
3.000 0.961 0.028 34.870 <.001 0.907 1.015 
4.000 0.971 0.027 35.750 <.001 0.918 1.024 
5.000 0.979 0.026 38.160 <.001 0.928 1.029 
6.000 0.984 0.023 42.360 <.001 0.939 1.030 
7.000 0.988 0.020 48.540 <.001 0.948 1.028 
8.000 0.991 0.017 57.020 <.001 0.957 1.026 
9.000 0.994 0.015 68.310 <.001 0.965 1.022 

10.000 0.995 0.012 83.130 <.001 0.972 1.019 
11.000 0.997 0.010 102.460 <.001 0.978 1.016 
12.000 0.998 0.008 127.590 <.001 0.982 1.013 

 

Preferible 

  Delta-method     
 Margin SE z P>|z| [95% Conf. Interval] 

_at       
1.000 0.892 0.039 23.000 <.001 0.816 0.968 
2.000 0.901 0.040 22.400 <.001 0.822 0.980 
3.000 0.909 0.047 19.150 <.001 0.816 1.002 
4.000 0.917 0.056 16.260 <.001 0.807 1.028 
5.000 0.924 0.065 14.240 <.001 0.797 1.051 
6.000 0.931 0.072 12.870 <.001 0.789 1.072 
7.000 0.937 0.078 11.950 <.001 0.783 1.090 
8.000 0.942 0.083 11.340 <.001 0.780 1.105 
9.000 0.948 0.087 10.950 <.001 0.778 1.117 

10.000 0.952 0.089 10.720 <.001 0.778 1.126 
11.000 0.957 0.090 10.630 <.001 0.780 1.133 
12.000 0.961 0.090 10.630 <.001 0.784 1.138 

 

Sorprendente 

  Delta-method     
 Margin SE z P>|z| [95% Conf. Interval] 

_at       
1.000 0.522 0.060 8.700 <.001 0.405 0.640 
2.000 0.563 0.063 8.930 <.001 0.440 0.687 
3.000 0.604 0.072 8.350 <.001 0.462 0.745 
4.000 0.643 0.084 7.620 <.001 0.477 0.808 
5.000 0.680 0.096 7.050 <.001 0.491 0.869 
6.000 0.715 0.107 6.660 <.001 0.505 0.925 
7.000 0.748 0.116 6.460 <.001 0.521 0.975 
8.000 0.778 0.122 6.390 <.001 0.539 1.016 
9.000 0.805 0.125 6.450 <.001 0.561 1.050 
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10.000 0.830 0.126 6.610 <.001 0.584 1.076 
11.000 0.853 0.124 6.880 <.001 0.610 1.096 
12.000 0.872 0.120 7.240 <.001 0.636 1.108 

 

Figure 6.20   

The effects of AoB on the predicted probability of producing the subjunctive following verbal 

matrix predicates among HS who are between the ages of 18 - 25 and whose AoA Spanish was 1 

 

 

 

 

Figure 6.20   

 

Dudar 

  Delta-method     
 Margin SE z P>|z| [95% Conf. Interval] 

_at       
1.000 0.611 0.061 9.930 <.001 0.490 0.731 
2.000 0.638 0.064 9.930 <.001 0.512 0.764 
3.000 0.665 0.074 8.930 <.001 0.519 0.810 
4.000 0.690 0.088 7.840 <.001 0.518 0.863 
5.000 0.715 0.102 6.990 <.001 0.514 0.915 
6.000 0.738 0.116 6.380 <.001 0.511 0.964 
7.000 0.760 0.127 5.960 <.001 0.510 1.009 
8.000 0.781 0.137 5.680 <.001 0.511 1.050 
9.000 0.800 0.145 5.510 <.001 0.515 1.084 

10.000 0.818 0.151 5.420 <.001 0.522 1.114 
11.000 0.835 0.155 5.400 <.001 0.532 1.138 
12.000 0.851 0.157 5.430 <.001 0.544 1.158 

 

Emocionar 

  Delta-method     
 Margin SE z P>|z| [95% Conf. Interval] 

_at       
1.000 0.526 0.061 8.620 <.001 0.406 0.645 
2.000 0.591 0.064 9.170 <.001 0.464 0.717 
3.000 0.653 0.074 8.830 <.001 0.508 0.798 
4.000 0.711 0.084 8.420 <.001 0.546 0.877 
5.000 0.763 0.092 8.280 <.001 0.583 0.944 
6.000 0.809 0.096 8.450 <.001 0.621 0.997 
7.000 0.848 0.095 8.930 <.001 0.662 1.034 
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8.000 0.881 0.090 9.740 <.001 0.703 1.058 
9.000 0.907 0.083 10.910 <.001 0.744 1.070 

10.000 0.928 0.074 12.490 <.001 0.783 1.074 
11.000 0.945 0.065 14.570 <.001 0.818 1.072 
12.000 0.958 0.055 17.270 <.001 0.849 1.067 

 

Fascinar 

  Delta-method     
 Margin SE z P>|z| [95% Conf. Interval] 

_at       
1.000 0.531 0.064 8.350 <.001 0.406 0.656 
2.000 0.558 0.068 8.220 <.001 0.425 0.691 
3.000 0.584 0.080 7.280 <.001 0.427 0.741 
4.000 0.610 0.097 6.300 <.001 0.420 0.800 
5.000 0.635 0.115 5.540 <.001 0.410 0.860 
6.000 0.660 0.133 4.980 <.001 0.400 0.920 
7.000 0.684 0.149 4.580 <.001 0.391 0.976 
8.000 0.707 0.164 4.310 <.001 0.385 1.028 
9.000 0.729 0.177 4.110 <.001 0.381 1.076 

10.000 0.749 0.188 3.990 <.001 0.381 1.118 
11.000 0.769 0.197 3.910 <.001 0.384 1.154 
12.000 0.788 0.203 3.880 <.001 0.390 1.186 

 

Lamentar 

  Delta-method     
 Margin SE z P>|z| [95% Conf. Interval] 

_at       
1.000 0.629 0.060 10.460 <.001 0.511 0.747 
2.000 0.678 0.062 11.030 <.001 0.558 0.799 
3.000 0.724 0.069 10.430 <.001 0.588 0.860 
4.000 0.766 0.079 9.740 <.001 0.612 0.920 
5.000 0.804 0.086 9.360 <.001 0.635 0.972 
6.000 0.837 0.090 9.290 <.001 0.660 1.013 
7.000 0.865 0.091 9.520 <.001 0.687 1.043 
8.000 0.889 0.089 10.010 <.001 0.715 1.064 
9.000 0.910 0.085 10.760 <.001 0.744 1.076 

10.000 0.927 0.079 11.780 <.001 0.773 1.081 
11.000 0.941 0.072 13.100 <.001 0.800 1.082 
12.000 0.952 0.065 14.760 <.001 0.826 1.079 

 

Necesitar 
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  Delta-method     
 Margin SE z P>|z| [95% Conf. Interval] 

_at       
1.000 0.931 0.032 29.400 <.001 0.869 0.993 
2.000 0.948 0.028 34.200 <.001 0.894 1.002 
3.000 0.961 0.028 34.870 <.001 0.907 1.015 
4.000 0.971 0.027 35.750 <.001 0.918 1.024 
5.000 0.979 0.026 38.160 <.001 0.928 1.029 
6.000 0.984 0.023 42.360 <.001 0.939 1.030 
7.000 0.988 0.020 48.540 <.001 0.948 1.028 
8.000 0.991 0.017 57.020 <.001 0.957 1.026 
9.000 0.994 0.015 68.310 <.001 0.965 1.022 

10.000 0.995 0.012 83.130 <.001 0.972 1.019 
11.000 0.997 0.010 102.460 <.001 0.978 1.016 
12.000 0.998 0.008 127.590 <.001 0.982 1.013 

 

Preferir 

  Delta-method     
 Margin SE z P>|z| [95% Conf. Interval] 

_at       
1.000 0.892 0.039 23.000 <.001 0.816 0.968 
2.000 0.901 0.040 22.400 <.001 0.822 0.980 
3.000 0.909 0.047 19.150 <.001 0.816 1.002 
4.000 0.917 0.056 16.260 <.001 0.807 1.028 
5.000 0.924 0.065 14.240 <.001 0.797 1.051 
6.000 0.931 0.072 12.870 <.001 0.789 1.072 
7.000 0.937 0.078 11.950 <.001 0.783 1.090 
8.000 0.942 0.083 11.340 <.001 0.780 1.105 
9.000 0.948 0.087 10.950 <.001 0.778 1.117 

10.000 0.952 0.089 10.720 <.001 0.778 1.126 
11.000 0.957 0.090 10.630 <.001 0.780 1.133 
12.000 0.961 0.090 10.630 <.001 0.784 1.138 

 

Sorprender 

  Delta-method     
 Margin SE z P>|z| [95% Conf. Interval] 

_at       
1.000 0.522 0.060 8.700 <.001 0.405 0.640 
2.000 0.563 0.063 8.930 <.001 0.440 0.687 
3.000 0.604 0.072 8.350 <.001 0.462 0.745 
4.000 0.643 0.084 7.620 <.001 0.477 0.808 
5.000 0.680 0.096 7.050 <.001 0.491 0.869 
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6.000 0.715 0.107 6.660 <.001 0.505 0.925 
7.000 0.748 0.116 6.460 <.001 0.521 0.975 
8.000 0.778 0.122 6.390 <.001 0.539 1.016 
9.000 0.805 0.125 6.450 <.001 0.561 1.050 

10.000 0.830 0.126 6.610 <.001 0.584 1.076 
11.000 0.853 0.124 6.880 <.001 0.610 1.096 
12.000 0.872 0.120 7.240 <.001 0.636 1.108 

 

  



 
 

 

322 
 

 

Appendix F  

Effects of Language Dominance 

 

Effects of language dominance and AoB on the felicitous subjunctive 

 Coef. SE P>|t| [95% Conf. Interval] 
Dominance and AoB      

English x Simultaneous 0.000 (base)    
English x Early Childhood - Preschool 0.144 0.085 0.095 -0.026 0.314 

English x Early Childhood - Elementary -0.007 0.129 0.957 -0.264 0.250 
English x Late - Adult -0.122 0.151 0.425 -0.423 0.180 

Balanced x Simultaneous 0.270 0.084 0.002 0.103 0.437 
Balanced x Early Childhood - Preschool 0.189 0.080 0.020 0.030 0.348 

Balanced x Early Childhood - Elementary 0.303 0.098 0.003 0.108 0.497 
Balanced x Late - Adult 0.000 (empty)    
Spanish x Simultaneous 0.228 0.089 0.012 0.051 0.405 

Spanish x Early Childhood - Preschool 0.321 0.080 <.001 0.163 0.480 
Spanish x Early Childhood - Elementary 0.410 0.129 0.002 0.153 0.667 

Spanish x Late - Adult 0.378 0.151 0.014 0.077 0.680 
      

_cons 0.340 0.065 <.001 0.212 0.469 
 

 

The Effects of the Interaction of Dominance and BoS on the Felicitous Subjunctive 

 Coef. SE P>|t| [95% Conf. Interval] 
Dominance and BoS      

English x Both from Birth 0.000 (base)    
English x Spanish First 0.046 0.109 0.674 -0.171 0.263 
English x English First -0.104 0.151 0.493 -0.405 0.197 

Balanced x Both from Birth 0.172 0.121 0.160 -0.069 0.413 
Balanced x Spanish First 0.208 0.106 0.053 -0.003 0.418 
Balanced x English First 0.375 0.221 0.094 -0.065 0.815 

Spanish x Both from Birth 0.163 0.133 0.225 -0.102 0.427 
Spanish x Spanish First 0.290 0.107 0.008 0.078 0.502 
Spanish x English First 0.281 0.172 0.105 -0.060 0.622 

      
_cons 0.375 0.099 <.001 0.178 0.572 
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Appendix G  

Linear Regression Results for Language Dominance and AoB and BoS 

 

AoB 

  Robust     
mood Odds Ratio SE P>|z| [95% Conf. Interval] 

daviescat      
Very Low 1.000 (base)    

Low 0.758 0.160 0.189 0.501 1.146 
Average 2.350 0.449 <.001 1.615 3.417 

High 2.971 0.723 <.001 1.844 4.787 
Very High 24.115 8.446 <.001 12.138 47.908 

      
Intercept 0.995 0.232 0.982 0.630 1.572 

      
ID 1.948 0.472  1.211 3.132 

 

BoS 

  Robust     
mood Odds Ratio SE P>|z| [95% Conf. Interval] 

daviescat      
Very Low 1.000 (base)    

Low 0.526 0.215 0.116 0.236 1.172 
Average 0.988 0.395 0.976 0.451 2.163 

High 6.204 2.504 <.001 2.813 13.685 
Very High 20.122 8.246 <.001 9.013 44.925 

      
Intercept 14.317 5.701 <.001 6.560 31.247 

      
ID 0.229 0.069  0.127 0.412 

 

 

 

 




