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Studies of sentence comprehension that have employed 
different methodologies, tasks, and modes of language 
processing converge on the conclusion that a verb’s sub-
categorization frame and subcategorization frequency 
influence reading speed and processing difficulty dur-
ing sentence comprehension (e.g., Garnsey, Pearlmutter, 
Myers, & Lotocky, 1997; Hare, McRae, & Elman, 2003; 
MacDonald, 1994; MacDonald, Pearlmutter, & Seiden-
berg, 1994a, 1994b; Trueswell, Tanenhaus, & Kello, 1993; 
Wilson & Garnsey, 2009). The term subcategorization 
frame denotes the order and category of the constituents—
for example, noun phrase (NP), prepositional phrase (PP), 

adverbial phrase (AdvP), complementizer phrase (CP)—
co- occurring with particular verbs. Thus, believe can 
occur in the slots in one of the following subcategorization 
frames: NP__ NP (John believes the story); NP__CP (John 
believes that the story was true); NP__ PP (John believes 
in Mary); or NP__AdvP (John believes so). Subcategoriza-
tion frequency—also referred to in the psycholinguistic lit-
erature as verb bias—refers to a verb’s preferential subcat-
egorization frame. In the example above, believe not only 
subcategorizes for different types of complements, but also 
appears with each complement with different probabilities. 
According to some sources (e.g., Gahl, Jurafsky, & Roland, 
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about the likely complement for that verb, suggesting that 
usage-based and exposure-based factors guide readers’ 
initial comprehension.

By contrast, other studies provide evidence for two-
stage models of sentence comprehension. These models 
presume that during the first stage of processing, deci-
sions are driven by syntactic or grammatical information 
alone. If the resulting interpretation is inconsistent with 
late-arriving information in the sentence, a second stage 
revises the interpretation using other sources of informa-
tion, including verb-specific information (Frazier, 1987, 
1990; Frazier & Clifton, 1996; Frazier & Fodor, 1978). 
A recent study by Kennison (2009) presents interesting 
evidence supporting the view that verb information affects 
later, but not earlier, stages of processing. Kennison per-
formed two types of statistical analyses on data that repli-
cated prior work by Trueswell et al. (1993), which found 
support for the early use of verb-specific information. 
An item-by-item correlational analyses (the same analy-
sis employed in Trueswell et al., 1993) showed evidence 
that readers used verb bias early during processing, but 
participant-by-participant regressions led to the opposite 
conclusion. Crucially, the pattern of processing observed 
was most consistent with two-stage models of sentence 
comprehension, which called into question previous evi-
dence in favor of the proposal that readers use multiple 
sources of information, including verb bias, to constrain 
initial sentence interpretation.

Within sentence processing research, the availability of 
verb bias norms has been critical for testing the predic-
tions of the various models. However, as should be clear 
from the brief discussion presented above, the interpreta-
tion of the results has been contentious. Findings that have 
been taken to reflect early influence of lexical information 
on syntactic decisions can also be explained in terms of 
reanalysis processes. This scenario is complicated by the 
recent evidence suggesting that different statistical analy-
ses produce competing results (Kennison, 2009). To de-
termine which sentence processing model best character-
izes the cognitive architecture that underlies the ability to 
construct syntactic representations in real time, we need to 
combine existing theoretically sophisticated experimen-
tation with online methods and statistical analyses that 
allow us to unambiguously distinguish earlier- from later-
stage processes of syntactic parsing. Until such methods 
are developed, converging evidence from cross-linguistic 
studies of monolingual sentence processing, as well as 
studies investigating sentence processing with different 
populations (e.g., bilingual populations), are critical for 
the construction of models of syntactic processing and for 
empirically testing the claims of each model. 

Until now, such testing has come primarily from studies 
with monolingual speakers and, predominantly, from stud-
ies with monolingual English speakers. In recent years, 
the recognition that more individuals are bilingual than 
monolingual has led to an explosion of studies investigat-
ing the way in which bilinguals negotiate the presence of 
two languages in a single mind. Within bilingual research, 
some scholars study bilingualism because of its implica-
tions for pedagogical and clinical purposes; others em-

2004; Garnsey, Pearlmutter, et al., 1997; Wilson & Garnsey, 
2009), it is twice as likely to be followed by a subordinate 
clause than by a direct object (DO) complement. Because 
of this, believe is said to have a clause bias or a sentential 
complement (SC) bias.

Increasingly, research on reading comprehension dem-
onstrates that verb bias can ease the difficulty encoun-
tered during the processing of particular types of syntactic 
constructions. The evidence has come from studies where 
participants experienced a processing advantage when 
presented with sentences in which a verbal complement 
was congruent with the verb’s preferred continuation, 
relative to cases where the complement was incongru-
ent (e.g., Gahl et al., 2003; Garnsey, Pearlmutter, et al., 
1997; Trueswell et al., 1993; Wilson & Garnsey, 2009). 
For example, it has long been known that passive con-
structions such as The cow was kicked by the donkey are 
generally harder to comprehend than corresponding ac-
tive transitive sentences (St. John & Gernsbacher, 1998), 
break down more easily under processing stress (Miyake, 
Carpenter, & Just, 1994), and are difficult to process for 
patients with certain types of aphasia (Bates, Friederici, 
& Wulfeck, 1987; Druks & Marshall, 1995; Friederici & 
Graetz, 1987; Luzzatti et al., 2001). However, Gahl et al. 
(2003) showed that passive sentences with verbs that are 
preferentially passive facilitated performance in a group 
of aphasic patients, suggesting that comprehension pro-
cesses are modulated by the match or mismatch between 
syntactic structure and verb bias.

One key distinguishing feature of two of the most 
prominent models of sentence processing is the role that 
lexically encoded information, such as verb bias informa-
tion, plays in guiding initial syntactic analysis. Although 
there is a general consensus that verb bias comes into play 
at some point during sentence comprehension, a question 
that has been at the center of a lively debate in the sentence 
processing literature concerns whether verb bias affects 
initial processing decisions, as proposed by supporters of 
constraint-based lexicalist accounts of sentence process-
ing (e.g., Garnsey, Pearlmutter, et al., 1997; MacDonald 
et al., 1994a, 1994b; Trueswell et al., 1993), or whether it 
comes into play only during the reanalysis stage, a posi-
tion taken by proponents of modular two-stage theories of 
parsing (e.g., Ferreira & Henderson, 1990; Frazier, 1987; 
Frazier & Rayner, 1982; Kennison, 2001, 2009; Rayner, 
Carlson, & Frazier, 1983). Recent evidence in favor of the 
first view comes from a study involving the manipula-
tion of verb bias and syntactic frame. Wilson and Garn-
sey (2009) presented participants with sentences in which 
verbs that subcategorized for both a DO and an SC, with 
strong preference for one over the other, were followed 
by one or the other complement. The crucial test was 
whether a DO preceded by an SC bias verb would trigger 
reanalysis, a finding not predicted by two-stage models 
on the grounds that the parser initially favors syntactically 
simpler (i.e., DO) structures. Contrary to the prediction 
of modular models, Wilson and Garnsey found that sen-
tences with DO complements were not uniformly easier 
to process; rather, initial processing was facilitated when 
the verbal complement matched the reader’s expectations 
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a number of variables, including the method used to gather 
the data (e.g., sentence completion tasks or corpus-based 
approaches), the method used to compute verb bias (e.g., 
absolute frequency or relative frequency), and the specific 
senses of a verb (e.g., when “conclude” is followed by a 
DO, it usually means “to bring to an end”; however, if 
followed by a subordinate clause, it can mean “to arrive 
at an end by reasoning”; for an extensive discussion, see 
Gahl et al., 2004; Hare, McRae, & Elman, 2004). In the 
present study, we examine the stability of verb bias esti-
mates over time by collecting Spanish verb norms across 
3 years. To facilitate comparisons between studies involv-
ing different languages, as well as studies examining how 
verb bias information in each of a bilingual’s languages 
affects sentence processing in the L1 and the L2, 81 of the 
135 Spanish verbs were translations of the English verbs 
used in a norming study of American English conducted 
by Garnsey, Lotocky, Pearlmutter, and Myers (1997).

To gain insight into whether bilinguals are able to learn 
verb bias information in their L2, Study 2 reports the usage 
frequencies of 130 English verbs, obtained from a group 
of highly proficient Spanish–English bilinguals. The ques-
tion of whether L2 speakers are ever able to learn verb 
information specific to the L2 is relevant because this in-
formation is learned implicitly, from direct exposure to the 
L2. Given that L2 learners often learn the L2 while being 
immersed in the L1 environment, and because verb bias in-
formation is not explicitly taught in language classrooms, 
one critical question is whether in this context, learners 
are able to extract verb bias information from the input. 
A second goal of Study 2 is to examine the strategies that 
bilinguals use when verb bias information in the L2 has 
not been learned. One logical possibility is that bilinguals 
transfer information from the L1 to the L2. Another option 
is that bilinguals opt for assigning the structurally simplest 
complement (e.g., a DO complement) to a verb. By exam-
ining the responses that bilinguals provide in a norming 
study, we can begin to provide some tentative answers to 
this question. These answers could, in turn, shed additional 
light on critical debates in the literature.

There are multiple ways to assess verb bias. In simple 
terms, one can break the problem down into two general 
approaches: norming approaches, as exemplified by our 
sentence completion task, and corpus-based approaches 
(e.g., Gahl et al., 2004; Hare et al., 2004; Roland et al., 
2000), which assess bias through patterns of use across a 
large database of speakers and (potentially) genres. Both 
approaches are important and, optimally, should converge 
on similar results. Here, we have opted for a sentence 
completion approach. This choice is especially relevant 
for our purposes, given that such a strategy allows us to 
target specific populations of speakers, such as fluent 
Spanish–English bilinguals, for whom biases might be af-
fected in particular ways related to their bilingualism, and 
who might thus depart in their bias preference patterns 
from the biases found for monolingual speakers of each 
language. To our knowledge, the corpus literature lacks 
language corpora consisting of data specifically culled 
from Spanish–English bilinguals. Thus, by using a single 
method, the sentence completion task, we can provide 

ploy bilingualism as a tool to uncover important aspects 
of language function that may be otherwise obscured by 
studying individuals who speak only one language (e.g., 
Abutalebi, Cappa, & Perani, 2005: Blumenfeld & Marian, 
2005; Dussias, 2003; Dussias & Sagarra, 2007; Frenck-
Mestre & Pynte, 1997; Kroll & de Groot, 2005; Kroll & 
Stewart, 1994; Macizo & Bajo, 2006; Marian & Spivey, 
2003; Sánchez-Casas, García-Albea, & Davis, 1992; 
Stowe & Sabourin, 2005; van Hell & de Groot, 2008; 
Weber & Paris, 2004). We illustrate the logic of the lat-
ter approach with the following example. One widely ac-
cepted view of bilingual lexical access is its nonselective 
nature (e.g., Jared & Kroll, 2001; Schwartz, Kroll, & Diaz, 
2007; van Hell & Dijkstra, 2002). In lexical decision and 
naming tasks, even bilinguals who are highly proficient 
in the second language (L2) are faster to respond to cog-
nates (words that have similar form and meaning across 
two languages) than to noncognate controls, suggesting 
that bilinguals nonselectively activate orthographic and 
phonological codes in the two languages. In addition, re-
cent evidence by Schwartz and Kroll (2006) indicates that 
the effects of cross-language activation at the lexical level 
can persist when cognates are embedded in sentence con-
texts (see also Duyck, van Assche, Drieghe, & Hartsuiker, 
2007; Elston-Güttler, Gunter, & Kotz, 2005; Libben & 
Titone, 2009; van Hell & de Groot, 2008). The findings 
from these studies point to an important fact regarding 
bilingual language processing: The mere presence of lan-
guage cues in a sentence (i.e., the knowledge that sen-
tences will be presented entirely in the L2) is not sufficient 
to constrain nonselectivity of the nontarget first language 
(L1), at least in the case of cognates. Given the high ac-
tivation of cognates during bilingual language process-
ing, it should be possible to examine how cognate verbs 
with different verb biases in the bilingual’s two languages 
impact L2 processing. From a theoretical standpoint, by 
manipulating the cognate status of verbs, it should be pos-
sible to identify the degree to which the ability to use the 
L2 in a manner that resembles that of native speakers de-
pends on the relative activation of the L1 at the lexical 
level. The form of this interaction is critical not only for 
understanding the processes of bilingual comprehension, 
but more generally for understanding the role of lexical 
constraints in theories of sentence processing.

Because verb bias provides a crucial testing ground for 
competing theories of sentence processing, it is critical 
for the field to develop verb bias norms in numerous lan-
guages. As our knowledge about the factors that modulate 
syntactic parsing expands, we need an increasingly rich 
set of norms in order to probe the emerging theoretical 
questions raised by the different models of sentence pro-
cessing. With this in mind, we report the results of two 
norming studies. In Study 1, the usage frequencies of 135 
Spanish verbs were collected. Using verb bias data de-
rived from normative studies to test competing models of 
sentence comprehension presupposes that norming results 
are consistent across time. To our knowledge, no study to 
date has explicitly addressed this question. Ensuring that 
verb-specific biases are robust is important, because past 
studies have shown the verb bias estimates are affected by 
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were included to check for consistency in the participants’ responses 
between the two lists.

Twenty randomized files were created, 10 for each list. Each file 
contained the target and filler verbs in their past tense form embedded 
in a sentence fragment headed by a subject (always a proper name).

Procedure. Usage frequencies were obtained using the sentence 
completion task described in Garnsey, Pearlmutter, et al. (1997). Par-
ticipants were instructed to read each sentence fragment silently and to 
fill in a completion by hand next to the corresponding verb. They were 
told that there were no constraints on the length of their completions 
and that the resulting sentence needed to be grammatically correct and 
semantically plausible. No other instructions were provided.

Data collection took place over the course of 3 years. Data for 
List 1 were collected twice during Year 1 and twice during Year 2. 
List 1 was administered to a total of 464 Spanish monolingual speak-
ers. List 2 was administered to an additional group 111 monolingual 
Spanish speakers during Year 3.

Results
Participants’ responses to a verb were coded in three 

categories: DO completions, SC completions, and other 
completions. This last category included prepositional 
phrases, infinitivals, and completions headed by relative 
pronouns such as lo que (that which). Average responses 
in each category were computed. Participants often failed 
to provide a completion for a given verb, particularly if it 
occurred toward the bottom of the list. For these cases, as 
well as for cases in which the responses were illegible, the 
trial was coded as missing, and the number of participants 
included for the particular verb was reduced by 1.

As was stated earlier, norms for the 81 Spanish verbs 
in Experiment 1 (List 1) were collected at different times. 
Therefore, correlations between DO average responses 
and between SC responses were computed to determine 
whether the completions provided for each verb were con-
sistent across time. Results showed a significant and posi-
tive correlation ( p  .0001; see Tables 1 and 2).

In addition, we conducted a second correlation analysis 
that compared responses to the 46 verb entries that were 

methodological consistency in our collection of norm-
ing data for Spanish monolinguals and Spanish–English 
bilinguals.

STUDY 1 
Monolingual Spanish Speakers

Method
Participants. A total of 575 monolingual speakers of Peninsu-

lar Spanish participated in the norming study. Participants were 
recruited over the course of 3 years. They were students in the De-
partment of Psychology at the University of Granada (Spain) and re-
ceived course credit for their participation. All participants reported 
having minimal or no knowledge of an L2.

Materials. Eighty-one verbs were selected from a list of 100 En-
glish verbs used in a norming study conducted by Garnsey, Lotocky, 
et al. (1997; henceforth, the Garnsey et al. norms). The remaining 
19 verbs from the Garnsey et al. norms were excluded, because the 
syntactic frame of the Spanish verb does not allow the SC option that 
is permitted in English. For example, print in English accepts both 
a DO (e.g., “The student printed the paper”) and an SC (e.g., “The 
newspaper that printed the news was good”), but Spanish allows 
only the DO option (e.g., “El estudiante imprimió el trabajo,” but not 
“El periódico imprimió que la noticia era buena”).

In the literature, the Garnsey et al. norms have been indepen-
dently validated by numerous studies (e.g., Dussias & Cramer 
Scaltz, 2008; Garnsey, Pearlmutter, et al., 1997; Wilson & Garnsey, 
2009). Crucially, Garnsey, Pearlmutter, et al. demonstrated a close 
correspondence between the classification of verbs as having a DO 
bias, as having an SC bias, and as being equi (EQ)-biased and the 
linguistic behavior of participants in a self-paced reading moving 
window experiment and an eyetracking study.1 To illustrate, when 
SC-biased verbs such as admit preceded a noun phrase—underlined 
in 1 below—that was syntactically ambiguous between a DO and 
an embedded subject, participants assigned it the role of embedded 
subject, a finding identical with the behavior of verbs classified as 
SC biased. Conversely, when direct-object bias verbs (e.g., main-
tain) preceded the ambiguous noun phrases, participants assigned 
them the role of DO.

1. The ticket agent admitted (maintained) the mistake might 
have been caught.

The Garnsey et al. norms receive further independent validation 
from a recent cross-corpus study. Using the verb subcategorization 
frequencies of 281 verbs from the Touchstone Applied Science As-
sociates corpus (Zeno, Ivens, Millard, & Duvvuri, 1995) and the 
Brown corpus (Francis & Ku era, 1982), Gahl et al. (2004) re-
ported a high degree of consistency between their norming results 
and the data from 10 other sources, among which were the Garnsey 
et al. norms. Hare et al. (2004) also showed that their sense-based 
verb norms, which were derived from corpus classifications, cor-
responded well with the experimental results reported in Garnsey, 
Pearlmutter, et al. (1997), a finding that adds further independent 
validity to the Garnsey et al. norms.

The 81 verbs were translated into Spanish using the Collins Dic-
tionary, Español–Inglés/English–Spanish (Sinclair Knight, 2000), 
and the resulting translations were subsequently verified by a 
Spanish– English translator. An additional 54 Spanish cognate verbs, 
selected from Nash’s (1997) Spanish–English cognate dictionary, 
were also normed. Using these 135 verbs (81  54), two lists were 
created. List 1 contained the 81 target verbs and 49 fillers (e.g., da-
tive verbs, intransitive verbs, and verbs that subcategorized for prep-
ositional phrases) of similar length and number of syllables. Fillers 
were included in order to discourage participants from limiting their 
completions predominantly to DOs and SCs. List 2 included the 54 
cognate verbs and a subset of 46 verbs from the 81 verbs included in 
List 1. Because List 1 and List 2 would be administered to different 
groups of monolingual Spanish participants, the 46 verbs in List 2 

Table 1 
Correlations Between 81 Verbs for Year 1 and Year 2:  

Direct Object Completions

Direct Object Completions

Year 1 Year 2 Year 2
   (Time 2)  (Time 1)  (Time 2)  

Year 1 (Time 1) .97 .91 .85
Year 2 (Time 2) .86 .81
Year 1 (Time 1) .92

Note—All correlations are significant ( p  .0001).

Table 2 
Correlations Between 81 Verbs for Year 1 and Year 2:  

Sentential Complement Completions

Sentential Complement Completions

Year 1 Year 2 Year 2
   (Time 2)  (Time 1)  (Time 2)  

Year 1 (Time 1) .92 .78 .74
Year 2 (Time 2) .73 .68
Year 1 (Time 1) .81

Note—All correlations are significant ( p  .0001).
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et al. norms and the additional 54 Spanish–English cognate 
verbs). The first column lists whether the verb was included 
in the Garnsey et al. norms. Verbs accompanied by a “No” 
label belong to the group of 54 Spanish cognate verbs. The 
next column lists the verb entries. The next three columns 
provide the percentages of DO responses, SC responses, 
and other responses (DO average response, M  .55, SD  
.31; SC average response, M  .26, SD  .23, and other av-
erage responses, M  .19, SD  .25). Next are the resulting 
bias for each verb and total number of responses for each 
entry. When available, we also provide the lexical frequency 
(Freq) from Alameda and Cuetos (1995).

For our analyses, we focused mainly on the DO/SC 
classification (instead of all four possible classifications) 
because of its theoretical importance in current sentence 
processing literature. Correlation analyses comparing the 
results of the 81 Spanish verbs with the equivalent English 
translations from the Garnsey et al. norms were positively 
significant (DO average, r  .44, p  .0001, and SC av-
erage, r  .41, p  .001). Establishing whether there are 
cross-linguistic differences in verb bias, particularly be-
tween SC-biased and DO-biased verbs in Spanish and En-
glish, is critical for scholars who wish to identify how the 
lexicon and grammar of the bilingual’s two languages pro-
duce mutual influences and how competition between the 
two linguistic systems is resolved. Hence, a 2 (language: 
Spanish vs. English)  2 (type: DO vs. SC) ANOVA on 
the average responses was computed. Neither a main ef-
fect of language (F  1) nor an interaction between lan-
guage and type (F  1) was found. However, the results 
showed a main effect of type [F(1,80)  10.453, p  .01], 
such that DO responses (M  .46, SD  32) were more 
frequent than SC responses (M  .31, SD  23), as shown 
by comparing responses in Spanish [t(80)  2.72, p  
.01] and in English [t(80)  2.81, p  .01] and when com-
paring Spanish with English [t(80)  2.88, p  .01] and 
English with Spanish [t(80)  3.15, p  .01].

When bias alone was taken into account, 49% of the 
verbs showed a different bias in Spanish and English. How-
ever, the vast majority of these involved cases in which a 
verb changed between EQ and either DO or SC bias. Re-
verses in bias between Spanish and English also occurred 
but were considerably fewer. Three verbs in Spanish were 
DO, whereas their English translations were SC: asumió 
(assumed), calculó (figured), and indicó (indicated). In 
four cases, verbs in Spanish were SC and in English were 
DO: advirtió (warned), afirmó (asserted), aseguró (in-
sured), and se acordó (remembered). Appendix B (in the 
supplemental materials) displays the usage frequencies 
for each of the 81 verbs in Spanish and English.

STUDY 2 
Spanish–English Bilinguals

Method
Participants. One hundred Spanish–English bilinguals from the 

University of Granada were recruited. Participants were junior and 
senior undergraduate students in English philology or translation 
and interpretation. All had lived in an English-speaking environment 
for an average of 3 months and considered themselves proficient 
speakers of English. Proficiency was also assessed using the Cam-

common to List 1 and List 2. When responses were com-
pared across the three different years in which the data 
were collected (i.e., Year 1 and Year 2 for List 1, and Year 3 
for List 2), the results again showed a significant and posi-
tive correlation ( p  .0001). Table 3 provides the results 
for verbs completed with a DO continuation, and Table 4 
provides results for verbs completed with an SC continua-
tion. Taken together, the findings suggest that participants’ 
responses were highly consistent across time. Therefore, 
in subsequent analyses, we collapsed the responses for 
each verb.

Following criteria frequently used in psycholinguis-
tic verb bias studies (Garnsey, Pearlmutter, et al., 1997; 
Trueswell et al., 1993; Wilson & Garnsey, 2009), a verb 
was classified as having a DO bias if it was used at least 
twice as often with a DO completion as with an SC com-
pletion and as having an SC bias if there were at least twice 
as many SC completions as DO ones. Verbs were classi-
fied as EQ biased if the difference between DO and SC 
completions was not greater than 15%. Remaining verbs 
were classified as no bias.2 We chose a coding method 
that relied on relative frequencies (e.g., Garnsey, Lotocky, 
et al., 1997; Trueswell et al., 1993), rather than absolute 
frequencies (e.g., Merlo, 1994), for two reasons. First, we 
wanted to generate a set of verb bias norms in Spanish that 
would be comparable to existing English norms. Second, 
Gahl et al. (2004, Experiment 4) presented evidence sug-
gesting that only the relative criterion for classifying verb 
bias could account for some of the results reported in a 
number of psycholinguistic studies. Therefore, we opted 
for coding our verbs using the relative method.

From the total 135 verbs normed, 50% were DO biased, 
23% were EQ biased, 16% were SC biased, and 11% were 
no bias. Appendix A (in the online supplemental materials) 
shows the results for the 135 verbs from List 1 and List 2 
(i.e., the 81 Spanish verbs translated from the Garnsey 

Table 3 
Correlations Between 46 Verbs for Year 1, Year 2, and Year 3:  

Direct Object Completions

Direct Object Completions

Year 1 Year 2 Year 2
  (Time 2)  (Time 1)  (Time 2)  Year 3

Year 1 (Time 1) .96 .86 .79 .84
Year 2 (Time 2) .81 .76 .78
Year 1 (Time 1) .88 .94
Year 2 (Time 2) .85

Note—All correlations are significant ( p  .0001).

Table 4 
Correlations Between 46 Verbs for Year 1, Year 2, and Year 3: 

Sentential Complement Completions

Sentential Complement Completions

Year 1 Year 2 Year 2
  (Time 2)  (Time 1)  (Time 2)  Year 3

Year 1 (Time 1) .93 .79 .65 .65
Year 2 (Time 2) .73 .62 .58
Year 1 (Time 1) .82 .77
Year 2 (Time 2) .75

Note—All correlations are significant ( p  .0001).
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set of 11 verbs with the same bias in English and Spanish 
turned out to have a different bias in the bilingual norms 
(e.g., hinted is SC biased in English and Spanish, but DO 
biased for bilingual speakers). For this set of verbs, a little 
over half were classified as DO biased, and the rest as 
SC biased or no bias. Although it is highly speculative, 
the fact that for these 22 cases no single verbal argument 
completion was used across the board by the bilingual 
participants seems to suggest that their verbal comple-
tions were not characterized by the application of a par-
ticular strategy (e.g., providing simple DO completions) 
but most likely reflected the frequencies with which each 
verb was used with each particular complement in the En-
glish input available to them. Finally, the remaining 10 
of the 39 cases showed the clearest evidence of transfer 
from the L1 Spanish (e.g., confirmed is DO biased in the 
Garnsey et al. norms, but EQ biased in our Spanish norms 
and in the bilingual norms), suggesting that in some cases, 
bilinguals were influenced by L1 biases when providing 
completions in their L2.

Sixty-one verbs overlapped in bias between our bi-
lingual norms and those reported in the Garnsey et al. 
norms. Of these, 30 verbs shared bias with Spanish (e.g., 
accepted, admitted, asked ), and 19 were different from 
Spanish. The latter result suggests that bilinguals are able 
to learn the frequency usage of verbs in their L2, even 
when immersed in the native language environment. This 
was true for cases in which the verb was EQ biased in 
Spanish but SC biased (e.g., wished ) or DO biased (e.g., 
recognized ) in English, as well as for cases in which there 
was a reverse in bias between the L1 and the L2 (e.g., 
insured and warned ).

CONCLUSION

The present study argues for the need to document verb 
bias estimates in a variety of languages. Our main point is 
that verb bias norms, which are rare for languages other 
than English, are essential to conducting cross-linguistic 
and bilingual studies of sentence comprehension that test 
the predictions of competing models of sentence process-
ing. Within this context, we addressed two main questions. 
First, are verb norms collected at a specific time reliable? 
We focused on this question because of the central role 
that verb bias norms play in testing competing models of 
sentence processing. If verb-specific information is to be 
used as a source to predict psycholinguistic experimen-
tal results of sentence comprehension, it is necessary to 
establish whether verb bias norms are true estimates of 
the underlying knowledge that speakers presumably use 
during on-line comprehension. To address this question, 
verb bias normative data was collected over the course of 
3 years for a set of 81 Spanish verbs. The Spanish verbs 
were translations of English verbs used in a previous verb 
bias norming study of American English conducted by 
Garnsey, Lotocky, et al. (1997). A group of 575 monolin-
gual university students from Spain provided completions 
for each verb. One significant feature of our findings is 
the correlation in participants’ responses across the dif-

bridge Quick Placement Test. Only those participants who scored 
3 or higher out of a possible 5 were included in the study. Six par-
ticipants were excluded because they did not meet the criteria. The 
remaining 94 participants were included in the data analyses.

Materials. Norms for the 100 verbs listed in the Garnsey et al. 
norms were collected in English. These norms were gathered to de-
termine whether L2 speakers of English learn the subcategorization 
biases of verbs in their L2 and to find out the strategies they employ 
in cases where knowledge of the L2 biases is lacking. In addition 
to the 100 verbs, 18 new English verbs with length and number of 
syllables similar to those of the target verbs, as well as the English 
translations of 12 verbs from List 2, were included as fillers, for a 
total of 130 English verbs.

Ten randomized lists were created. Each list contained the target 
and filler verbs in their preterit forms embedded in a sentence frag-
ment headed by a subject (always a proper name). 

Procedure. The procedure was the same as that in Study 1.

Results
Results are summarized in Appendix C in the supple-

mental materials: The overall mean of DO responses was 
.60 (SD  .33), of SC responses was .27 (SD  .26), and 
of other responses was .11 (SD  .21). From the 130 verbs 
included in Study 2, we selected the 100 verbs included 
in the Garnsey et al. norms and compared the responses 
provided by the Spanish–English bilinguals with those 
reported in the Garnsey et al. norms in order to examine 
the degree to which the bilinguals’ responses reflected 
those of the native English speakers. Significant posi-
tive correlations were found between DO averages (r  
.61, p  .0001) and SC averages (r  .67, p  .0001) 
for the two groups of participants. A 2 (language: bilin-
guals vs. English monolinguals)  2 (type: DO vs. SC) 
ANOVA on average responses revealed a main effect of 
language [F(1,99)  11.596, p  .01], a main effect of 
type [F(1,99)  21.001, p  .0001], and an interaction be-
tween language and type [F(1,99)  8.246, p  .01]. Al-
though there were no significant differences between bi-
linguals and monolinguals in the number of SC responses 
produced [t(99)  1.149, p  .2], DO responses were 
more frequently produced by bilinguals than by English 
monolinguals [t(99)  3.568, p  .001].

For each of the 100 verbs, we also compared the verb 
bias classification that resulted from our bilingual norm-
ing study with that in Garnsey, Pearlmutter, et al.’s (1997) 
norming study. This was done to determine sources of 
variation between the two groups of speakers that might 
highlight the difficulties encountered when bilinguals are 
learning verb bias information in the L2. Results indicate 
that 39 of the 100 English verbs differed in their verb 
bias assignment for the two groups of speakers. Perhaps 
most interestingly, 11 of the 39 responses were cases in 
which bilinguals’ usage frequencies in English differed 
from the biases reported in the Garnsey et al. norms but 
also from our monolingual Spanish norms. For example, 
mentioned was classified as EQ biased in Garnsey, Pearl-
mutter, et al. (1997), as no bias in our Spanish data, but 
as DO biased in the bilingual norming study. Biases for 
these 11 verbs in the bilingual norms were almost evenly 
distributed between EQ bias and DO bias, with only one 
SC bias and one no-bias verb classification. An additional 
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ferent times at which data were collected. The implication 
of this finding for theory building is encouraging, because 
a highly reliable set of norms strengthens experimental 
findings relevant to theoretical issues being debated in the 
sentence processing literature. Another important result 
is the distribution of verb subcategorization frequencies 
between Spanish and English; only about half of the verbs 
normed share bias in the two languages. The availability of 
a corpus containing verbs with same and different biases 
will enable researchers interested in studying bilingual 
language processing to construct experiments in which 
verb bias between a bilingual’s two languages is examined 
in order to study lexical effects on sentence processing.

With our second question, we investigated whether the 
knowledge of verb frames and their frequencies is simi-
lar for monolingual and bilingual speakers. Ninety-four 
Spanish–English bilinguals, also native speakers of Pen-
insular Spanish, provided completions in English for the 
complete set of 100 verbs normed in Garnsey, Lotocky, 
et al. (1997), whose norms were chosen because they are a 
particularly useful source for investigating cross-language 
activity in bilinguals, given that they contain a high num-
ber of English verbs that are cognate with Spanish. Here, 
we found that bilingual participants immersed in their L1 
were able to learn verb bias information specific to the 
L2. We also noted that when bias did not match between 
the bilinguals and English monolinguals, bilinguals did 
not invariably transfer verb bias information from the L1 
or opt for a strategy of supplying a syntactically simpler 
complement (e.g., a DO complement) for the verb. In-
stead, we observed a range of responses that can better be 
accounted for if we assume that they reflect the bilinguals’ 
ability to tune into the usage frequencies of verbs in the 
L2 and to extract information from the English input to 
which they are exposed. A question for future research 
is whether bilinguals will behave similarly in contexts in 
which sentence processing in the L2 is examined as it un-
folds in real time (e.g., Dussias & Cramer Scaltz, 2008).

To conclude, to our knowledge both sets of norms con-
stitute the first attempt to provide verb bias information 
for a group of verbs for which norms are available in En-
glish. We believe that these norms will enhance the limited 
research of cross-linguistic studies and bilingual studies 
of verb bias in the sentence processing literature.
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