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1. Introduction 

Accentedness, defined by Munro and Derwing (1995) as “how strong [a] talker’s foreign accent is 

perceived to be,” plays a central role in the comprehension of nonnative speech (p. 291). A main factor 

that influences the accentedness of L2 speech is first language (L1) transfer, or “the incorporation of 

L1 elements into the learner’s language system...as a learning process” for the L2 (Ringbom, 1992, p. 

87). While previous studies have tested the effects of transfer on the sound systems of bilingual 

speakers, none have compared multiple levels of accented speech when measuring listeners’ 

comprehension (Baker & Trofimovich, 2005; Flege et al., 1997; Flege et al., 1999; Kennedy & 

Trofimovich, 2008; Munro & Derwing, 1995; Peperkamp & Bouchon, 2011). This study, then, 

examined the role of L1 transfer on the comprehension of foreign-accented English. Specifically, the 

effect of L1 transfer was tested through the comprehension of two foreign-accented L1 Spanish L2 

English speakers and one native English speaker in a lexical decision task.  

  

2. Literature review
2.1. Nonnative accents and speech comprehension 

Speech comprehension has been defined by Munro and Derwing (1995), Kennedy and 

Trofimovich (2008), and Loukina et al. (2015) as how easily listeners understand a certain utterance. 

In testing the comprehension of speech, listeners have been found to be negatively influenced by the 

presence of a nonnative accent. Munro and Derwing (1995), for example, tested native English 

listeners in a sentence verification task, in which the listeners were exposed to two groups of speakers: 

L1 Mandarin L2 English speakers and native English speakers. Their results showed that the 

participants required longer processing times to verify L1 Mandarin L2 English utterances than those 

produced by native English speakers. Also testing L1 Mandarin L2 English speakers, Kennedy and 

Trofimovich (2008) measured the comprehension of accented speech when manipulating the type of 

semantic information available to native English listeners (i.e., a true-false task with a real-world 

context and a semantic meaningfulness task including semantically meaningful sentences from 

contexts unknown to the listeners and semantically anomalous sentences that were meaningless but 

grammatical). According to their findings, when the participants listened to L1 Mandarin L2 English 

utterances, less available semantic information led to a decrease in intelligibility; when listening to 

native English speakers, the amount of semantic information did not impact comprehension. 

This difficulty in understanding nonnative speech often results from production deviations of 

standard sounds in the L2, associated with a mismatch between the speech being produced and the 

listeners’ expectations (Van Engen & Peelle, 2014). An example of such a case appears in Flege et al. 

(1997), in which native and nonnative English speakers were tested in their production of four English 

vowels, 
�	 �	 	 �
�	 Native English listeners identified the vowels produced by the native speakers as 

intended (100% correct for /i � æ/, 93% correct for /
) more often than those produced by L1 German, 

Spanish, Mandarin, and Korean speakers (74%). Similarly, Peperkamp and Bouchon (2011) tested L1 

French L2 English speakers in their perception and production of English vowels	 
�	 �
� The bilingual 

speakers were judged by native English listeners as sounding less nativelike than control speakers 

when producing items including the vowel 
�
�	 although the control speakers and the bilingual speakers 

were judged equally well on items with the vowel /i/. Based on the results of both studies, it appears 

that production deviations of L2 sounds, regardless of the L1, lead to a decrease in comprehension by 

native speakers of that language. 
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2.2. L1 transfer and the Speech Learning Model 

Deviations in production that affect comprehensibility may be attributed to the transfer of the L1 

sound system onto the L2. One main theory of L1 transfer is the Speech Learning Model (Flege, 

1995). This model attempts to differentiate the production and perception of identical, similar, and new 

sounds in the L2. According to Flege (1995) “the greater the perceived phonetic dissimilarity between 

an L2 sound and the closest L1 sound, the more likely it is that phonetic differences between the 

sounds will be discerned” (p. 239). In other words, sounds perceived as being phonetically distant from 

each other will be acquired easily by L2 speakers, while sounds perceived as similar in the L1 and L2 

will be most difficult to acquire. Furthermore, if an L2 speaker is able to perceive a similar or novel 

sound in the L2, then he or she will be able to produce it.

Previous studies have implemented the Speech Learning Model to test the production and 

perception of similar and novel sounds by L2 speakers. For example, Flege et al. (1999) compared the 

perception and production of English vowels by L1 Italian L2 English speakers with varying ages of 

arrival (AOA) to Canada. The results of the production and perception tasks showed that later AOA 

correlated with a less nativelike production and less accurate perception of English vowels. Notably, 

there were no significant production or perception differences between the native English control 

participants and the early AOA group. This suggests that highly experienced early bilinguals may be 

able to perceive the sounds of their L2 accurately and produce them in a nativelike way.

Also testing L2 English learners, Baker and Trofimovich (2005) reviewed how the vowel systems 

of early and late L1 Korean bilinguals interact. Acoustic analyses showed that the late bilingual 

learners distinctly produced vowels in their L1 and L2 when the sounds were dissimilar but used a 

similar vowel production when the acoustic properties were similar. On the other hand, early bilinguals 

maintained a distinct sound space in most vowel sounds except for those in which the acoustic 

properties completely overlapped. The results suggest that early bilinguals have an advantage over late 

bilinguals, in that they are more likely to produce L2 vowels in a nativelike way. Furthermore, it is 

possible to predict which sounds will be easier or more difficult for late language learners to acquire 

based on the similarity of the L1 and L2 sound inventories.

2.3. Word recognition and lexical decision tasks  

So far, the previous studies mentioned have demonstrated how nonnative speech and L1 transfer 

can negatively affect the quality of an utterance. Additionally, they also suggest that early and highly 

experienced L2 learners may be more likely to perceive, and thus produce, L2 sounds in a nativelike 

fashion. However, the way in which speech is processed by a native listener also determines the 

comprehension of the utterance. In this case, comprehension of an utterance will be defined in terms of 

the recognition of words, given that lexical decision tasks supply listeners with single words instead of 

full sentences. 

The TRACE model, one of the most noted theories of speech perception, assumes that words are 

processed in three levels: the feature level, the phoneme level, and the word level (McClelland & 

Elman, 1985, 1986). While most speech recognition models rely on either bottom-up or top-down 

connections, the TRACE model implements a simultaneous activation, or an interactive feedback loop 

(McClelland & Elman, 1985, 1986). In this model, for example, “partial information (e.g., “exting...”) 

can activate a lexical representation (e.g., “extinguish”), and the activated lexical representation can in 

turn increase the activation of sublexical representations (e.g., “...sh”) that are consistent with the 

activated lexical representation” (Samuel, 2011, p. 57). While this feedback loop provides an 

advantage to listeners attempting to recognize a string of sounds as a word, phonemes that make up 

nonwords do not have this advantage due to a lack of representation in the mental lexicon of the 

listener, which results in an inability to activate the appropriate units (i.e., the individual processing 

detectors that send information to each level) at the word level. When a word unit does not 

immediately activate for the nonword, the interactive feedback loop works in unison with all levels 

until the lack of a word recognition labels the lexical item as a nonword. Thus, in experimental lexical 

decision tasks, it takes longer to reject nonwords than to accept real words.  

The word recognition of a listener may furthermore be threatened by the presence of 

mispronounced speech. In this event, the feature units of the TRACE model are activated and send 
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excitatory information to the phoneme level. When this information reaches the phoneme level, the 

mispronounced sound is not recognized as existing in the listener’s native sound inventory and does 

not activate the phoneme unit onto the word level. When the word level acknowledges a missing 

phoneme activation, it attempts to suggest a word substitution that fits with the other activated 

phonemes. This process, then, slows the recognition of real and nonwords. Furthermore, a real word 

may be chosen through the feedback process when the word produced was actually a nonword. 

While the TRACE model explains how activation occurs during speech recognition, lexical 

decision tasks are used to measure word recognition. Concretely, this task is used to measure lexical 

access, in order to compare the differences between groups of learners or speakers (Morgan-Short & 

Tanner, 2014). In a lexical decision task, the subject is recorded for accuracy and response time while 

he or she decides whether an item is a real word or a nonword (Balota & Chumbley, 1984). While 

completing a lexical decision task, participants are facilitated when listening to real words, but do not 

experience this facilitation when listening to nonwords because a lexical representation does not exist 

in their mental lexicon (Kirsner & Smith, 1974). The differential between response times and accuracy 

rates that is typically observed with real word stimuli versus nonwords will be referred to as the “real 

word advantage” throughout this study.  

Research implementing the Speech Learning Model, the TRACE model, and lexical decision tasks 

has found significant differences in comprehension scores when testing native and nonnative speakers 

of a language, especially when analyzing L1-L2 vowel contrasts. However, these studies have not 

included varying levels of accentedness to test whether a gradation in nonnative speech affects 

comprehension. In order to fill this void in the research, the current study used a lexical decision task 

to test the comprehension of native English listeners when exposed to three different levels of Spanish-

accented English: a control native American English speaker, a low-accented L2 speaker, and a high-

accented L2 speaker.  

3. The present study

In order to test the influence of L1 transfer on the comprehension of three levels of accented 

speech, two research questions were presented:

1) What is the relationship between accentedness and speech comprehension, as measured by 

word recognition? Does type of word (i.e., real vs. nonce) affect word recognition at each 

level of accented speech?

2) What is the relationship between the sound systems of English and Spanish and word 

recognition?

It was predicted for the first research question that an increase in accentedness would negatively 

affect the recognition of both real words and nonwords in the lexical decision task. The TRACE model 

hypothesizes that real words pronounced in a standard English accent are recognized by listeners as 

expected, thus activating the feature, phoneme, and word levels simultaneously until the appropriate 

meaning is found. This feedback loop provides an advantage to listeners when exposed to non-

accented or nativelike speech; native English listeners were thus expected to comprehend the native 

control speaker with relatively no issue. However, nonnative speakers were expected to produce 

mispronunciations or deviations from standard English that would reduce the overall activation of the 

word unit, stimulating the interactive feedback loop to find an appropriate recognition of the word. 

This effect was expected to lead to slower response times and lower accuracy scores as the speech 

became more accented.

Additionally, it was also predicted that nonwords would be recognized less accurately and slower 

than real words, regardless of level of accented speech. Listeners are not provided the advantage of the 

feedback loop when presented with nonwords, given that they are not represented in the mental 

lexicon. Thus, it was expected that the interactive feedback loop would have to work in unison with 

the feature, phoneme, and word levels until the lack of a word recognition labeled the item as a 

nonword or mislabeled the nonword as an alternate real word. 

For the second research question, it was predicted that native listeners would display a greater 

word recognition rate when listening to items containing novel vowels in Spanish than when listening 
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to items containing similar vowels in English and Spanish. According to the Speech Learning Model, 

the most difficult items for an L2 speaker to perceive, and thus, produce, are those that have a similar 

counterpart in the L1. Thus, those English words containing vowels similar to those found in Spanish 

are more likely to be mispronounced and less easily distinguished from nonwords by the native

listeners than words containing vowels found in English but not in Spanish.  

4. Methodology
4.1. Participants 
4.1.1. Listeners 

Fifty-six undergraduate students from a Midwestern university were recruited for the study. The 

participants were required to be of adult age, identify as speakers of American English, and have 

minimal exposure to Spanish. Participants were not included in the final analysis if they had taken 

Spanish language courses beyond the beginner level or had traveled or lived in a Spanish-speaking 

country for more than two weeks. These restrictions were included as a control for any confounding 

results in the comprehension of Spanish accentedness.

The participants were estimated to speak North Midland English based on University enrollment, 

which showed 61% (27,345) of the total on-campus students as being from Illinois, and 78% (21,083) 

of those residents to be living in Northern Illinois (Davis & Houck, 1992; Division of Management 

Information, 2016, 2017; Illinois Department of Human Services, 2017; Labov et al., 2006). Over two-

thirds of the participants (n=48) had previously taken Spanish courses but did not demonstrate 

sufficient proficiency to place into an intermediate-level course. This high number is not surprising, 

given that Spanish is the most common choice of foreign-language in preschool through high school. 

The National K-12 Foreign Language Enrollment Survey reported that 294,686 students in Illinois 

were enrolled in a foreign language course; of this number, 223,513 (75.85%) were studying Spanish 

(American Councils, 2017). Thus, it would be challenging to find participants that had not been 

exposed to Spanish in some way before their participation. Less than half of the participants (n=22) 

had travelled to a Spanish-speaking country previously. However, this travel had lasted less than two 

weeks overall. Twelve participants spoke another language at home. These participants, however, were 

native English speakers and had already acquired English vowels natively. Furthermore, no participant 

spoke his or her L2 more than 25% daily. 

4.1.2. Speakers 

Three Spanish-English bilingual speakers were chosen to record the three levels of accented 

speech: a native speaker of American English (control speaker), a moderately-accented L1 Peninsular 

Spanish L2 American English speaker (low-accented speaker), and a heavily-accented L1 Peninsular 

Spanish L2 American English speaker (high-accented speaker). Although previous studies have used 

accented speakers as participants to test foreign-accent comprehension, the authors failed to provide 

sufficient information to replicate their procedure. Witteman et al. (2011), for example, chose one 

American English speaker as the accented voice when testing Dutch listeners and their processing of 

American-accented Dutch dipthongs; he had lived in the Netherlands for less than one year and was 

considered to have basic Dutch proficiency, although no proficiency measure was mentioned. Due to 

this lack of information, the present study attempted to determine the accentedness of each speaker 

using both subjective and objective methods, as described below.

The speakers were graduate students at the University, and were selected based on their native, 

moderately-accented, and heavily-accented pronunciation of English, respectively. While Peninsular 

Spanish speakers were chosen for the study, the production of Spanish vowels is considered to be 

stable and minimally variable, regardless of regional variety (Alarcos Llorach, 1943; Campos-

Astorkiza, 2012). Thus, country of origin does not affect vowel production in Spanish and should not 

affect the choice of accented speakers. Both L1 Spanish L2 English speakers began studying English 

during childhood in elementary school and scored above 110 out of 120 on the Test of English as a 

Foreign Language (TOEFL). However, they had only lived in an English-speaking country for three 

years. Based on the results of Flege et al. (1999) and Baker and Trofimovich (2005), one possibility 

was that the nonnative speakers, although they had only lived in the United States for three years, 
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would have been able to produce nativelike English vowels. Since both speakers were highly 

experienced and early learners of English, then these speakers may have been able to perceive the 

phonetic differences between both novel and similar L1-L2 sounds and produce these English vowels 

in a nativelike fashion. This possibility is discussed alongside the results of the data analyses.

The control speaker of American English spoke the North Midland dialect and was recorded by 

the author. The nonnative English speakers were recruited through personal acquaintance. Four 

bilingual Spanish-English speakers were initially recorded by the author, who then subjectively chose 

one low- and one high-accented speaker for the experiment. These speakers were controlled for 

proficiency level, years of English studied, language learning context, years lived in an English-

speaking country, and self-reported percentage of daily speech in English. The selected speakers 

matched in all aspects, except in their English pronunciation. An additional test was implemented to 

support the author’s choice of speakers. Five native American English listeners were presented with 

six sentences; of these six, the first and second sentences were recorded by the control speaker, the 

third and fourth sentences by the low-accented speaker, and the fifth and sixth sentences by the high-

accented speaker. The native listeners responded on an interval scale from one to five whether they 

thought each speaker was a native English speaker or a nonnative English speaker. The results 

supported the author’s judgement; the control speaker received an average score of 5, the low-accented 

speaker received an average score of 3.2, and the high-accented speaker received an average score of 

1.2. This scale prioritized the themes outlined by Harding (2016) to reliably collect data from raters: 

clarity, conciseness, and intuitiveness. Harding also recommends avoiding abstract terminology, given 

that technical definitions may differ from the definitions of the raters. Thus, the raters were asked on 

their opinion of the nativeness of the speaker – rather than accentedness – because it was thought that 

this was a clearer, more concise, and more intuitive method of phrasing the questionnaire. 

4.2. Materials 
  

120 total items– sixty real English words and sixty nonwords–were chosen as the audio targets. 

The items were three phonemes long, monosyllabic, followed a consonant-vowel-consonant (CVC) 

structure, and contained a final plosive consonant. These words contained one of ten vowels, each 

appearing in twelve items – six real words and six nonwords. Of the vowels selected for the study, /
J	

i o u/ are similar in English and Spanish, while the five vowels, /� �� � X Y/, are found in English but

not in Spanish.   

Spanish has a five-vowel system /a e i o u/, composed of one high front vowel /i/, one mid front

vowel /e/, one low central vowel /a/, one high back vowel /u/, and one mid back vowel /o/ (Hualde, 

2005). On the other hand, English has an eleven-vowel system, making it uncommonly large 

(Bradlow, 1995). When comparing the formant values of English and Spanish, Bradlow (1995) found 

that English /e i o u/ are produced slightly higher than their Spanish counterparts. The English 

equivalent of the Spanish low central /a/ is produced as a low back vowel. Although the English 

equivalents of the Spanish vowels are produced in a slightly different acoustic space, they will be 

considered similar or overlapping sounds for this study, based on the analysis of Bradlow (1995). As a 

clarification, the English phonetic symbols /J	 / are an approximate pronunciation to /a e/ in the 

Spanish phonemic system. Thus, the symbols /J	 / will be used in the study to represent both the 

English /J	/ and the Spanish /a e/. 

The frequency of the real English words was measured using the MRC Psycholinguistic Database, 

supported by the School of Psychology in the University of Western Australia (Clark, 1997). 

Specifically, the Thorndike-Lorge frequency count (T-L-FREQ) provided the counts for all sixty real 

word tokens. The frequency count was tested with a single factor ANOVA, with vowel as the 

independent variable. There was no significant effect of vowel type, F (9,50) =2.07, p=.993. Due to the 

requirements implemented when selecting real words, five words could not follow these guidelines. 

Thus, the words “phone”, “sum”, “won”, “cool”, and “moon” were included as real word items, 

despite ending in lateral and nasal consonants. The nonwords were created by modifying the real 

words of the experiment and replacing the first letter of each real word with a different consonant than 

that of the original word. For example, the real word “bag” became the nonword “mag”. For the 

nonwords paired with the above five words containing a final lateral and nasal consonant, original 

nonwords were created following a three-phoneme long, monosyllabic, CVC structure. For example, 
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the real word “sum” did not follow the requirements outlined, so the nonword “vud” was created to 

include the final plosive consonant which was missing in the real word. A list of all real words and 

nonwords, the vowels included in the words, and the frequency counts are found in the Appendix. 

4.3. Procedure 

The three speakers were recorded once, individually, in a sound-proof booth. Before recording, 

the speakers received a list of the stimuli, divided into ten blocks. The blocks were separated by vowel, 

and included the real words first, followed by the nonwords. That is, the speakers first read the real 

words containing the selected vowel, followed by the nonwords containing the same vowel. This was 

intended to control for variation, given that English orthography allows multiple possible 

pronunciations. At no point did the experimenter pronounce the real words or nonwords in front of the 

nonnative speakers. Instead, she asked them to read the lexical items slowly and clearly in a monotone 

voice in order to make the items minimally variable. The speakers repeated each item twice to provide 

the clearest pronunciation of the word. Based on the clarity of the recording, only one production was 

chosen for the lexical decision task. The accented speakers recorded the items in fifteen minutes.  

The recordings were edited, passed through a filter, and entered as audio files into the Paradigm 

Experiment Builder (Perception Research Systems, 2007) to create three counterbalanced lists, 

intended to minimize confounding effects. One list was heard by eighteen participants, and the two 

remaining ones were heard by nineteen participants each. These lists included a randomization of all 

the stimuli recorded by all of the speakers combined. In addition to the 120 lexical items, five practice 

trials were recorded by the control speaker to be played before the experiment.  

The participants of the lexical decision task received an email from their course instructor 

advertising the study. Extra credit was offered for participation. Each participant contacted the 

investigator to schedule a single meeting time lasting approximately fifteen minutes. Each participant 

was tested individually in the experimenter’s office, who provided a quiet environment with no 

distractions. During the experimental session, the participants completed a language background 

questionnaire, which was reviewed to assure that the main requirements were followed.  

Once the participants completed the questionnaire, the investigator set up the experiment. The 

program welcomed the participants, displayed a simplified version of the purpose of the study, and 

offered five practice trials. The program then prompted the participants to answer quickly and 

accurately whether the stimulus presented was a word found in English (press 1) or a made-up word 

(press 0). Once these trials were completed, the researcher made sure the participants had no questions. 

The items were presented auditorily through headphones, with no written or visual aids. 

4.4. Data analysis

A lexical decision task was used to determine the relationship between three levels of accented 

speech and word recognition by native speakers of English. This method was found to be most 

effective in measuring how native speakers of English comprehend increasing levels of accented 

speech for the following three reasons. First, the procedure of a lexical decision task can be explained 

clearly and concisely to participants, meaning that they can focus on the task itself rather than 

remembering how to complete the task. Second, the experiment can be conducted in one session in a 

short amount of time without the participants feeling tired or overburdened by the task. And most 

importantly, given that a lexical decision task is an online task, participants must rely on their instincts 

rather than dissecting the word heard when responding to the prompt. This leads to more naturalistic 

comprehension of speech, given that language learners do not consciously think of the meaning of 

each word when in a conversation.

Accentedness was operationalized as the accuracy and speed of the listener’s decision. Each real 

word and nonword were scored by the listeners as being real English words or made-up words; from 

this choice, the accuracy of the answer and how long each listener took to decide was recorded. If the 

participant took longer than five seconds to respond to a lexical item in the experiment, the test 

automatically timed-out and moved on to the following item, and that item was excluded from the 

analysis. The answers collected from the participants during the experimental sessions were coded 

with the correct answers marked as 1 and the incorrect answers as 0. Once collected, the accuracy 
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score and response times of all participants were averaged across all target items. All data were 

 
 

analyzed via a mixed linear regression using R (R Development Core Team, 2008) with the lme4
package (Bates et al., 2015). The lmerTest package (Kuznetsova et al., 2014) was used to obtain P 
values using Satterthwaite’s approximation of degrees of freedom. Alpha was set at .05 for all 

analyses. Two nonword stimuli were found post hoc to be real words. These items were eliminated 

from further analysis. The present output, then, represents sixty real words and fifty-eight nonwords.

5. Results

An overview of the descriptive data (Table 1) found that the native English listeners were 

generally faster and more accurate when listening to the control speaker than when exposed to either 

accented speaker. The only exception was the response time of the nonwords, in which the high-

accented speaker was understood the fastest. The native English listeners seemed to understand the 

low-accented and high-accented speakers differently, based on the condition. Specifically, the listeners 

were more accurate when listening to the low-accented speaker produce real words but were faster 

when listening to the high-accented speakers in this same condition. For the nonwords, the listeners 

were more accurate when exposed to the high-accented speaker and were faster for the items including 

non-Spanish vowels but were slower when they heard a word with a vowel that is similar in English 

and Spanish. 

Table 1 

Descriptive statistics for accent condition, type of word, and vowel similarity

Mean (Standard Deviation)
Accuracy Similarity Nonwords (NW) Real Words (RW)

Control Different .71 (.45) .87 (.33)

Similar .72 (.45) .91 (.29)

Low Different .67 (.47) .80 (.40)

Similar .66 (.47) .79 (.41)

High Different .71 (.45) .74 (.44)

Similar .68 (.47) .76 (.43)

Response Time (RT) Similarity NW RW

Control Different 1656 (759) 1449 (613)

Similar 1688 (603) 1474 (509)

Low Different 1682 (605) 1467 (506)

Similar 1676 (588) 1541 (491)

High Different 1645 (581) 1589 (584)

Similar 1603 (532) 1494 (489)

Reviewing the inferential data, no significant main effect of vowel similarity was found for either 

response time or accuracy (Tables 2 & 3). There was no significant interaction between any of the 

variables; only the interaction between vowel similarity and accent condition for response time 

(control accent vs. high accent) reached near significance. 
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Table 2 

Output for linear mixed-effects model: Control as baseline (accent condition, type of word, vowel 
similarity)

Accuracy Estimate SE t p

Type of word .170 .042 4.070 <.001*

Accent condition: low accent vs. control accent .023 .032 .720 .472

Accent condition: high accent vs. control accent .012 .031 .038 .704

Vowel similarity .022 .041 .526 .599

Type x accent condition w/low accent .062 .044 1.417 .157

Type x accent condition w/high accent .110 .044 .380 .704

Type x vowel similarity .023 .057 .401 .689

Accent condition w/low x vowel similarity .035 .043 .810 .418

Accent condition w/high x vowel similarity .027 .043 .646 .519

Type x accent condition w/low x vowel similarity .011 .061 .188 .851

Type x accent condition w/high x vowel similarity .039 .060 .644 .520

RT Estimate SE t p

Type of word -195.560 47.823 -4.110 <.001*

Accent condition: low accent vs. control accent 77.920 39396 1.987 .048*

Accent condition: high accent vs. control accent 34.190 39.010 .876 .381

Vowel similarity 46.840 47.533 .985 .325

Type x accent condition w/low accent 33.506 54.169 .619 .536

Type x accent condition w/high accent 116.345 54.593 2.131 .033*

Type x vowel similarity -6.226 65.674 -.095 .924

Accent condition w/low x vowel similarity -43.582 53.220 -.819 .413

Accent condition w/high x vowel similarity -102.781 52.842 -1.945 .052

Type x accent condition w/low x vowel similarity 20.083 74.811 .268 .788

Type x accent condition w/high x vowel similarity -10.602 75.067 -.141 .888

*Effects significant at ` = .05.

Pairwise comparisons for response time revealed that the effect of vowel similarity was 

nonsignificant with the control accent condition, estimate = 33.17, SE = 51.23, t = .648, p = .519, but 

nearly significant with the high accent condition, estimate = -61.28, SE = 33.82, t = -1.812, p = .073. A 

near-significant interaction for accuracy was found between accent condition, type of word, and vowel 

similarity in Table 4. Pairwise comparisons revealed that the interaction of vowel similarity and type 

of word was nonsignificant with the low accent condition, estimate = .014, SE = .076, t = .185, p =

.853, as well as with the high accent condition, estimate = .048, SE = .077, t = .625, p = .533. Due to 

the lack of effect of vowel similarity, this variable was eliminated from further analysis.

Table 3

Output for linear mixed-effects model: Low vs. high accent (accent condition, type of word, vowel 
similarity)

Accuracy Estimate SE t p

Type of word .069 .050 1.380 .169

Accent condition: low accent vs. high accent .033 .038 .866 .387

Vowel similarity .018 .048 .379 .705

Type x accent condition .048 .052 .928 .354

Type x vowel similarity .053 .068 .782 .435

Accent condition x vowel similarity .057 .051 1.107 .269

Type x accent condition x vowel similarity .123 .071 1.719 .086

RT Estimate SE t p

Type of word -70.70 43.88 -1.611 .108

Accent condition: low accent vs. high accent 50.47 38.73 1.303 .193

Vowel similarity -23.51 42.60 -.552 .581

Type x accent condition -130.38 53.23 -2.449 .015*

Type x vowel similarity -53.30 60.06 -.887 .376

Accent condition x vowel similarity 14.96 52.39 .286 .775

Type x accent condition x vowel similarity 115.18 73.49 1.567 .117

*Effects significant at ` = .05.
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Mean accuracy rates and response times by accent condition and type of word are given in Table 

4. Like the previous analysis, native English listeners were more accurate and faster when listening to 

real words than nonwords, regardless of level of accented speech. They were also most accurate and 

fastest when exposed to the control speaker for both nonwords and real words. The only exception was 

the response time of the nonwords, in which the high-accented speaker was surprisingly understood 

faster than both the control and low-accented speaker. The high-accented speaker was also understood 

more accurately than the low-accented speaker for the nonwords, but not the real words. The native 

English listeners were faster and more accurate when exposed to the real-word productions of the low-

accented speaker than the high-accented speaker.

Table 4

Descriptive statistics for accent condition and type of word

                   M (SD)

Accuracy NW RW

Control .71 (.45) .89 (.31)

Low .66 (.47) .79 (.40)

High .69 (.46) .75 (.43)

RT NW RW

Control 1674 (675) 1461 (565)

Low 1679 (596) 1504 (500)

High 1622 (555) 1541 (539)

Tables 5 and 6 show the revised analyses with only two variables – accent condition and type of 

word. The analyses with the control condition as the baseline showed a main effect of type of word for 

both accuracy and response time, as well as a main effect of accent condition (control accent vs. low 

accent) for accuracy and response time. The interaction of type of word and accent condition (control 

accent vs. low accent) was near-significant for accuracy and nonsignificant for response time, while 

the interaction of type of word and accent condition (control accent vs. high accent) was significant for 

both accuracy and response time. 

Table 5  

Output from linear mixed-effects models: Control as baseline (accent condition, type of word)

Accuracy Estimate SE t p

Type of word .180 .028 6.336 <.001*

Accent condition: low accent vs. control accent .042 .021 1.963 .050*

Accent condition: high accent vs. control accent .003 .021 .153 .878

Type of word x accent condition w/low accent .055 .030 1.817 .069

Type of word x accent condition w/high accent .129 .030 4.246 <.001*

RT Estimate SE t p

Type of word -202.13 32.64 -6.192 <.001*

Accent condition: low accent vs. control accent 53.41 26.50 2.016 .044*

Accent condition: high accent vs. control accent -21.89 26.35 -.831 .406

Type of word x accent condition w/low accent 45.36 37.34 1.215 .225

Type of word x accent condition w/high accent 113.92 37.47 3.040 .002*

*Effects significant at ` = .05.

Pairwise comparisons for accuracy revealed that the effect of type of word was significant with 

the control condition, estimate = .184, SE = .033, t = 5.55, p = <.001, and with the low accent 

condition, estimate = .128, SE = .028, t = 3.376, p = <.001, but not with the high accent condition, 

estimate = .058, SE = .038, t = 1.531, p = .129. The pairwise comparisons for response time revealed 

that the effect of type of word was significant with the control condition, estimate = -228.48, SE =

46.70, t = -4.893, p = <.001, and with the high accent condition, estimate = -81.88, SE = 33.35, t =
-2.445, p = .016. In Table 6, a main effect of type of word was significant only for response time. A

main effect of accent condition was found for both accuracy and response time. A significant 

interaction between type of word and accent condition was reached for accuracy, but this interaction 

was only near-significant for response time. 
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Table 6 

Output from linear mixed-effects models: Low vs. high accent (accent condition, type of word)

Accuracy Estimate SE t p

Type of word .041 .033 1.231 .219

Accent condition: low accent vs. high accent .062 .026 2.362 .018*

Type x accent condition .111 .036 3.115 .002*

RT Estimate SE t p

Type of word -97.80 30.20 -3.238 .001*

Accent condition: low accent vs. high accent 58.69 26.73 2.196 .028*

Type x accent condition -71.98 36.88 -1.952 .051

*Effects significant at ` = .05.

To summarize, the main results of this study were the following. First, vowel similarity was not 

significant in the initial analysis and therefore was eliminated from further review. As found in the 

descriptive statistics and supported by the inferential data, the native English listeners showed a real 

word advantage when listening to the control accent condition and the low accent condition for 

accuracy and response time. The native English listeners also showed a real word advantage when 

listening to the high accent condition for response time, but not for accuracy. 

When comparing the real word advantage of the three levels of accented speech, the control 

accent did not produce a greater real word advantage than the low accent for response time but 

produced a near-significant difference for accuracy. The control accent did produce a greater real word 

advantage than the high accent condition for accuracy and response time. And the low accent produced 

a greater real word advantage than the high accent condition for accuracy but produced a near-

significance difference for response time. 

6. Discussion 

The present study tested L1 transfer and its effect on the comprehensibility of Spanish-accented 

speech. It was predicted that increasing accentedness would have a negative effect on the 

comprehension of real and nonwords presented in a lexical decision task. This prediction was based on 

the TRACE model of speech comprehension. Using the model’s structure, it was assumed that 

standard English speech would be activated through the feature, phoneme, and word levels as 

expected, while increasingly accented speech – in this case, two levels of nonnative accents – was 

expected to hinder the activation of word units, leading to slower response times and reduced accuracy 

scores.

According to their lexical decisions, the participants showed a real word advantage when listening 

to the control speaker for both accuracy and response time. In other words, the listeners were 

significantly more accurate and faster when deciding whether real words were English words or not, as 

opposed to when making decisions about nonwords. According to the TRACE model, listeners first 

perceive features, followed by phonemes, and then words. Once a word has been activated, an 

interactive feedback loop with top-down connections communicates with the levels to add any missing 

information that may not have been registered during the bottom-up interaction (McClelland & Elman, 

1985, 1986). On the other hand, when listeners are exposed to nonwords, a word unit is not 

immediately activated because a lexical representation does not exist for the nonword. Due to this lack 

of stimulation in the word level, the feedback loop is activated and communicates with all three levels 

until ultimately deciding that the item does not exist. According to the results of the lexical decision 

task, it can be assumed that the participants followed this pattern of activation, using both bottom-up 

and up-down processing to make a lexical decision for real words. For nonwords, the listeners also 

used bottom-up and up-down processing yet took longer and were less accurate due to a lack of word 

representation in the mental lexicon.

The native listeners demonstrated a significant real word advantage when listening to both the 

low- and high-accented speaker for response time, though only the low-accented speaker demonstrated 

this effect for accuracy. While the high accent condition was expected to show no real word advantage 

due to the accented speaker’s deviations from nativelike production, the TRACE model and its 

architecture allow heavily mispronounced or non-target speech to be recognized correctly, although 

less accurately and more slowly. Thus, a phoneme unit may not be activated because the 
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mispronounced speech does not match the native representation of that sound at the phoneme level, 

and the phoneme unit does not activate onto the word level. The interactive feedback loop, then, is 

responsible for filling these gaps according to the other phonemes and word units that are properly 

activated. However, the TRACE model may be limited in its perception of this speech by how much 

phonetic activation was provided by the accented speaker; that is, the processing and comprehension 

of a word may be severely limited if insufficient phonetic information is provided. Due to this 

limitation in the comprehension of mispronounced speech, the results demonstrate that the high-

accented speaker only reached an advantage in word recognition for response time but failed to show 

this facilitation for accuracy. 

When examining the effect of accentedness on listener comprehension, the speakers’ degree of 

accentedness correlated with the participants’ word recognition scores. The participants showed a 

greater real word advantage when listening to the least accented speaker – the baseline control speaker 

– and showed a minimal real word advantage when listening to the most accented speaker – the high-

accented speaker. It was anticipated that the phoneme unit in the TRACE model would not be 

activated when hearing non-target sounds because these sounds do not match the exact mental 

representation of that phoneme (McClelland & Elman, 1985, 1986; Samuel, 2011). Thus, the phoneme 

unit would not be activated onto the word level, stimulating the interactive feedback loop to find a 

substitute that fits with the other activated phonemes in the phoneme and word levels. This search for 

the desired word slows the word recognition process. Additionally, if the mispronounced phoneme was 

produced in a nonword stimulus item, the listener’s interactive feedback loop would attempt to find an 

alternate word option, creating the possibility of choosing a real word when the item produced was, in 

fact, a nonword. The results support this prediction; the control speaker, when heard by the native 

listeners, demonstrated a greater real word advantage than both accented conditions for accuracy, and a 

greater real word advantage than the high-accented condition for response time. Furthermore, the 

listeners showed a higher real word advantage when exposed to the low-accented speaker than when 

listening to the high-accented speaker for both response time and accuracy – if we are to consider near-

significance as a positive, yet not as robust, display of this effect. Thus, the participants followed the 

expected pattern of activation when they heard a less-accented pronunciation than when exposed to a 

heavily-accented pronunciation of the lexical items. Using the simultaneous processing of the TRACE 

model, the listeners recognized real words faster and more accurately than nonwords when listening to 

less-accented speech than when exposed to a stronger accent because the lack of word representation 

of nonwords and the mispronunciations expected by nonnative speakers made word recognition 

harder.

While the results recorded in the lexical decision task generally follow the predicted outcomes, the 

interaction between the control and low accent speakers requires further discussion. Although the 

responses of the participants when listening to the control speaker were expected to display a greater 

real word advantage than those of the low-accented speaker, there was no significant difference for 

response time, and a near-significant difference for accuracy. The lack of a significant effect for 

response time and the weaker interaction for accuracy does not mean that a relationship between these 

accent conditions does not exist; rather, this real word advantage difference was not as robust as those 

found in other comparisons, such as in the interaction between the control speaker and the high-

accented speaker. In other words, the mental process of the listeners may have noticed 

mispronunciations in the low-accented speaker that hindered the listener’s activation of the feature, 

phoneme, and word levels; yet, these mispronunciations were readjusted and identified by the 

feedback loop, leading to higher levels of correct word recognition.

The second research question asked whether the production of vowels similar in both the L1 and 

the L2, and those found in the L2, but not the L1, affected the comprehension of the native listeners. 

Following the predictions of the Speech Learning Model, it was expected that the words containing 

vowels that do not exist in Spanish (new vowels) would be pronounced more clearly by the accented 

speakers and would be understood with higher recognition rates by the native English listeners than 

those words containing vowels that are similarly represented in the native sound inventories of Spanish 

and English. Unexpectedly, the native English listeners did not display an effect of vowel similarity 

when listening to any of the accent conditions. These results potentially contradict previous findings 

following the Speech Learning Model, which predicts that L2 speakers will demonstrate production 

difficulties when saying words including phonemes that are similar in both the L1 and L2, as opposed 

to words containing phonemes in the L2 that do not exist in the L1 (Flege, 1995). 
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A possible hypothesis for this result is that the L1 Spanish L2 English speakers did, in fact, 

perceive the phonetic differences between the similar vowels in English and Spanish, and were thus 

able to produce them in a nativelike manner. According to the Speech Learning Model, “without 

accurate perceptual ‘targets’ to guide the sensorimotor learning of the L2 sounds, production of the L2 

sounds will be inaccurate” (Flege, 1995, p. 238). Based on these predictions, it is possible that the 

nonnative speakers, despite their limited amount of time in an English-speaking country, were able to 

perceive the phonetic vowel differences of both languages to then accurately produce all words. This 

conclusion matches the results of Flege et al. (1999) and Baker and Trofimovich (2005). Without a 

discrimination task to measure the perception of both accented speakers, it is impossible to confirm 

whether this was the case. In order to follow the postulates of Flege’s model, an additional 

discrimination task would have to be included to, first, test whether the L2 speakers can perceive the 

nonnative L2 sounds accurately and, second, measure their production. A second possibility is that the 

participants may have had enough familiarity with Spanish-accented English that they were not 

affected by vowel difference. While this option is possible, considering the large Spanish community 

in the United States, the participants were controlled for their exposure to Spanish to prevent effects 

such as these. 

To summarize, two predictions were made to answer the two research questions. The first, 

focusing on the accentedness of the speakers, expected an increase in accentedness to lead to lower 

rates of word recognition. The second anticipated those items that had vowels that were similar in both 

English and Spanish to display lower word recognition rates than those words containing vowels found 

in English, but not Spanish. The results confirmed the first prediction, suggesting that a gradation of 

accentedness may affect how speech is comprehended by native listeners of a language. No previous

study has attempted to determine the comprehension differences between increasing levels of accented 

pronunciations in L1 Spanish L2 English speakers; it was previously impossible to determine whether 

less-pronounced nonnative speech negatively impacted native listeners to the same degree as strongly-

pronounced speech. Through this study, researchers may now be able to predict the degree of 

comprehensibility when listeners are exposed to multiple accents. The second prediction was not 

supported by the results found in this study. Although the results of this study are not conclusive, they 

provide an opportunity for further research in this field. Specifically, the variables of age of 

acquisition, age of arrival, and language similarity can be tested to determine whether accentedness is 

truly variable, in that different levels of accentedness affect the comprehension of nonnative speech, or 

whether this result was affected by the methodology followed.

6.1. Limitations 

While the current study controlled for as many factors as possible to guarantee a reliable analysis, 

the issue of subjectivity when choosing the accented speakers is not as easily controlled. The author 

attempted to keep the choice of nonnative English speakers as objective as possible by recording four 

L1 Spanish L2 English speakers. An accent reliability test was used as a further control. However, the 

use of technical language must be further reviewed before this scale is applied in other research. Other 

measures of objectivity, such as a Praat analysis, can also be implemented in future research. 

Additionally, the accented speakers were tested on their production of L2 vowels, but not of their 

perception. Given that the Speech Learning Model states that perception of nonnative sounds 

determines whether an individual will be able to produce those sounds, an additional test measuring 

the L2 speakers’ perception of English vowels would have provided more clarity on the L1-L2 vowel 

systems of the nonnative speakers.

7. Conclusion 

The current study explored whether varying levels of accentedness influence the comprehension 

of native English listeners. When tested on their perception of native and foreign-accented speech in a 

lexical decision task, the participants demonstrated consistently higher accuracy scores and faster 

response times when choosing real words as opposed to nonwords, referred to as the “real word 

advantage.” This difference was greater when the listeners were exposed to speech with less noticeable 
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accentedness than speech with a heavy foreign accent, suggesting an advantage in speech 

comprehension when listening to non- or low-accented speech.

While this lexical decision task represents one measure of accentedness at one point in time with 

only one speaker representing each condition, the outcome suggests an intelligibility difference when 

comparing gradation of accentedness and its effect on how easy or hard it is to recognize a word. The 

gradation of accented speech requires further research to test whether different languages, tasks, and 

participants can develop a clearer understanding of L2 comprehension.

Appendix 

Total Items with Frequency Counts for Real Words

Vowel Real Word Frequency Nonword 

o rope 244 bope

boat 609 soat

joke 230 voke

soap 192 fobe

load 253 fode

phone 272 hogue

 neck 469 meck

deck 330 beb

fed 163 jed

beg 444 seg

pep 42 jep

debt 220 het

J nod 611 jod

log 149 mog

pop 218 dop

bought 586 mot

shock 344 pock

sob 352 dob

ae cap 199 dap

fat 512 dat

lack 414 dack

cab 74 hab

sad 202 jad

bag 500 mag

X luck 312 juck

rub 249 fub

sum 289 vud

rug 262 vug

won 394 mup

nut 205 sut

� rid 143 fid

dig 129 mig

hit 420 vit

fit 587 mip

sick 615 bick

rib 85 hib

i cheap 317 feep

beat 720 jeet

weak 276 jeek

leap 304 seeb

seed 284 veed

league 219 feague
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Y book 684 sook

rook 10 dook

hood 51 pud

wood 620 dood

hook 198 pook

foot 505 joot

u mood 194 pood

root 227 goot

cool 539 doot

moon 285 moop

soup 246 jube

duke 250 huke

e� shape 407 dape

sake 314 jate

wake 257 hake

wave 478 mabe

fade 108 vaid

vague 159 dague
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