
CJAL*RCLA                                                                                                Alnafisah et al. 109 

Canadian Journal of Applied Linguistics: Special Issue, 28, 3 (2025): 109-141 

Immersion and Oral Language Development in a Time of Social 

Disruption 
 

Mutleb Alnafisah 

King Saud bin Abdulaziz University for Health Sciences (KSAU-HS) 

King Abdullah International Medical Research Center (KAIMRC) 

Ministry of National Guard-Health Affairs 

 

Charlie Nagle 

University of Texas at Austin 

 

Agata Guskaroska 

University of Toronto 

 

Erik Goodale 

Iowa State University 

 

Zoë Zawadzki 

Iowa State University 

 

John Levis 

Iowa State University 
 

 

 

 

Abstract 

This study investigated how international graduate students’ comprehensibility, 

accentedness, and fluency developed over 18 months of immersion in English, a time period 

interrupted by the social isolation of the COVID pandemic. A mixed-methods longitudinal 

design was adopted with four data collection points over 18 months (pre-COVID: Months 1, 

3, and 6; post-COVID: Month 18). Twenty-two L2 speakers of various L1 backgrounds 

completed a picture-description task and a semi-structured interview at time points 1-3 (pre-

COVID), with 12 of those speakers providing information at time point 4 (post-COVID). 

Twenty native English listeners rated their speech samples for comprehensibility, 

accentedness, and fluency. Results revealed that comprehensibility and fluency showed 

modest improvement, while accentedness did not change. Subsequent analyses of individual 

trajectories at time point 4 revealed considerable variability, with some speakers continuing 

to show improvement while progress for others plateaued or even deteriorated. Speakers who 

reported more opportunities for personal communication and more interactive professional 

responsibilities continued to improve. 
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Résumé 

Cette étude a examiné le développement de l’intelligibilité, de l’accent et de la 

compréhensibilité chez des étudiants internationaux de deuxième cycle au cours de 18 mois 

d’immersion en anglais, ainsi que la relation entre les différences individuelles dans l’usage 

de la langue seconde (L2) et l’évolution de ces trois dimensions. Une enquête longitudinale 

à méthodes mixtes a été mise en œuvre à quatre moments de collecte de données (pré-

COVID : mois 1, 3 et 6; post-COVID : mois 18). Vingt-deux locuteurs de L2 issus de diverses 

langues premières ont réalisé une tâche de description d’images et une entrevue semi-

structurée aux trois premiers temps de mesure, dont douze sont demeurés au dernier temps. 

Vingt locuteurs natifs de l’anglais ont évalué les échantillons de parole pour l’intelligibilité, 

la perception de l’accent et la compréhensibilité. Les résultats ont montré une amélioration 

modeste de l’intelligibilité et de la compréhensibilité, alors que l’accent est demeuré stable. 

Les trajectoires individuelles ont révélé une grande variabilité où certains participants ont 

continué à progresser, tandis que d’autres ont affiché peu de progrès, voire une détérioration, 

après l’isolement lié à la COVID-19. Les participants qui disposaient de plus d’occasions de 

communication personnelle ou de responsabilités professionnelles interactives ont continué 

à montrer une amélioration. 
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Immersion and Oral Language Development in a Time of Social Disruption 

 

Introduction 

 

In studies of second language acquisition (SLA), the usefulness of longitudinal 

approaches has long been recognized (Ortega & Iberri-Shea, 2005). Fundamentally, these 

approaches make it possible to observe how acquisition occurs over time by examining the 

developmental, social, affective, and cognitive processes of acquisition and their 

interactions. This comprehensive, dynamic view acknowledges the complexity and the 

multifaceted nature of SLA, moving away from cross-sectional designs to longitudinal 

designs that take into account developmental processes (Hiver & Al-Hoorie, 2019) and 

individual differences (IDs: Li et al., 2022). It is with these approaches that we are now, to 

a great extent, able to ask and answer what, how, and why questions.  

L2 pronunciation research is no exception to the increasing use of longitudinal 

approaches. Researchers have longitudinally examined how L2 speakers acquire segmental 

(Casillas, 2020; Munro et al., 2015; Munro & Derwing, 2008; Nagle, 2018a, 2019) and 

prosodic (Hahn, 2002; Taguchi et al., 2022) features in naturalistic and instructional 

settings. Researchers have also tracked changes in L2 speakers’ comprehensibility, 

accentedness, and fluency (Derwing et al., 2008; Derwing & Munro, 2013; Nagle, 2018b; 

Saito, 2015; Zielinski & Pryor, 2020). A central question is, which factors appear to drive 

these changes? 

IDs in aptitude and motivational variables have been shown to be successful 

predictors of global improvement in instructional settings (Nagle, 2018b; Saito et al., 2018, 

2020). However, little is known about IDs in experiential factors and their relationship to 

global features in immersive contexts where L2 speakers can create opportunities for input 

and communication in the L2. It would therefore be useful to explore how patterns of L2 

use (including the amount of L1/L2 use and the types of activities speakers engage in) 

potentially catalyze changes in global features. 

This study takes a mixed-methods approach to longitudinally examine how fluency 

(perceived smoothness and automaticity of speech production), comprehensibility (ease of 

understanding), and accentedness (degree of deviation from native norms) change in a 

naturalistic L2 context, and how IDs in L2 use may predict such changes. We extend 

current longitudinal research, which has mainly focused on study-abroad and immigrant 

populations, to graduate international students who had never been to English-speaking 

countries before coming to the United States, a population that has received little attention 

in the empirical literature despite its practical importance. Furthermore, this population falls 

between immigrants, who typically reside in the L2 environment for years or even decades, 

and study abroad sojourners who may only spend a few weeks or months in an L2 

environment. Thus, studying international graduate students, who spend several years in an 

L2 context for both educational and professional reasons, can further illuminate how 

variation in L2 input and use maps onto changes in global features. 

Our study also includes an unforeseen complication that is of interest. In the midst 

of planned data collection, the COVID-19 pandemic resulted in massive social distancing 

that caused unprecedented isolation for the participants in this study. Since we know that 

naturalistic pronunciation and speech changes level out for many adult language users 

within the first 6-12 months in the L2 environment (Derwing & Munro, 2015), the final 
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data collection point offered a way to explore the effects of being limited in normal L2 

spoken interactions that are usually possible in an L2 environment. 

 

Literature Review 

 

Pronunciation-IDs Link and L2 Language Use/Experience  

 

The investigation of IDs has been a major focus in SLA studies (Ellis, 2004). 

According to Li et al. (2022), scholars’ increased attention to IDs stems from the realization 

that some of these factors are beneficial in (a) improving our conceptualization of the 

mechanisms underlying language learning and acquisition, (b) predicting L2 achievement, 

and (c) informing pedagogical practices. In L2 pronunciation research, current frameworks 

view L2 speakers as actively involved participants within their contexts, ones who make 

decisions about the type of L2 input and output they seek in accordance with their goals, 

psychological states, learning and cognitive styles, and even their identity (Moyer, 2004, 

2009; Segalowitz et al., 2009). IDs in these factors, therefore, may lead to systematic 

differences in L2 pronunciation outcomes. Empirical studies on cognitive IDs such as 

aptitude, phonological short-term memory, and awareness have been shown to affect the 

acquisition of particular pronunciation features (Inceoglu, 2019; MacKay et al., 2001; Saito 

et al., 2019). Differences in socio-psychological and experiential factors such as motivation 

(Moyer, 1999; Nagle, 2018b; Saito et al., 2017, 2018), L1 cultural affiliation (Gatbonton et 

al., 2011), and frequency of L1 and L2 use (Derwing et al., 2008; Derwing & Munro, 2013; 

MacKay et al., 2001) have also been linked to the development of global speech 

dimensions. In this paper, we focus our investigation on experiential factors (for a detailed 

review of IDs in pronunciation, see Edwards et al., 2017; Nagle, 2022; Suzukida, 2021).  

 Early work on IDs in L2 use adopted a quantity-based perspective, which assumes 

that earlier and longer exposure to L2 input predicts attainment (e.g., Flege et al., 1999, 

2006). Quantity was typically operationalized in terms of overall measures such as the age 

of arrival (AOA), length of residence (LOR), length of instruction, and amount of L1 and 

L2 use. Indeed, some of these measures were predictive of pronunciation attainment. For 

example, Flege et al. (1999) found that advanced Korean speakers of English with lower 

AOAs received better ratings of accentedness compared to speakers with higher AOAs. 

However, other studies yielded different findings. In Flege et al. (2006), recordings were 

collected from adult Korean speakers of two LOR groups (3 and 5 years). The results 

showed no statistical difference between the two LOR groups in terms of foreign 

accentedness ratings. More contemporary quantitative approaches have proposed composite 

measures such as full-time equivalent, which is computed by multiplying LOR by 

proportion of L2 use (Flege & Bohn, 2021). Such measures may prove fruitful but, by their 

very nature, they cannot account for the fact that all L2 input and use is not the same. 

Motivated by the lack of a firm relationship between quantity measures and 

pronunciation attainment, another line of research indicates that merely staying in an 

immersive L2 environment does not necessarily translate into better pronunciation, pointing 

to the need for a more nuanced operationalization of L2 use that considers domain-specific 

measures of the quality of experience (Jia & Aaronson, 2003; Moyer, 2004, 2009). In an 

illustrative study that attempted to disentangle quantity from the quality of experience, 

Moyer (2011) considered experiential quality variables in impersonal and personal 

contexts. Moyer found that variables within the personal domain, such as interaction with 
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native speaker (NS) friends, significantly predicted accent ratings, whereas the impersonal 

variables did not, leading her to conclude that “the quality of L2 use is more significant 

than mere exposure or hours of contact per se” (p. 207). This study suggests that quality of 

L2 interaction could be an important regulator of accent development, and this relationship 

may extend to other global features, such as comprehensibility and fluency. Yet, little work 

has explored these types of links longitudinally. This paper contributes to this line of 

research by examining the target relationships in a sample of international graduate students 

in the United States.   

 

Global Dimensions, Longitudinal Development, and Experiential Predictors 

 

In Munro and Derwing’s (1995) work on L2 speech, comprehensibility and 

accentedness emerged as related yet distinct constructs. A crucial finding in this research 

was that listeners could rate an L2 individual as comprehensible (i.e., little or no cognitive 

effort needed to process the speech signal) even if a noticeable accent was present. This 

finding, at least in part, formed the premise of current oral communication pedagogy that 

comprehensibility has more communicative value than accentedness and that accented 

speech does not necessarily impede understanding. Fluency is another important dimension 

of successful interaction given that slow speaking rate, excessive pauses, and frequent 

hesitations can negatively affect listeners’ perception of the speaker and their willingness to 

sustain conversations (Derwing & Munro, 2001). Not surprisingly, fluency has been found 

to strongly correlate with comprehensibility (Suzuki & Kormos, 2020). Both dimensions 

are thus deemed appropriate targets of both instructional and self-learning efforts (Derwing 

& Munro, 2015; Levis, 2018). 

Scholarly interest in the longitudinal development of comprehensibility, fluency, 

and accentedness and their connections to IDs in L2 use is growing. As part of a larger 

project that tracked the development of oral language skills of beginner-level immigrant 

newcomers to Canada, Derwing et al. (2006) explored how the accentedness and fluency 

ratings of two L1 groups (Slavic and Mandarin) changed over a 10-month period. Speakers’ 

speech performances were elicited three times within the time frame: at study 

commencement, two months, and ten months. The authors also tracked participants’ 

exposure to English and operationalized L2 use in four variables: (1) daily time spent 

watching English TV, (2) listening to English radio, (3) frequency of 10 minutes or more 

interaction with NS, and (4) interaction with non-native speakers (NNS). Results showed 

that while both groups’ accentedness improved, improvement was very small. For fluency, 

only the Slavic group exhibited significant gains. The Slavic group also reported a higher 

amount of interaction with NS and NNS, which suggests that their patterns of L2 use might 

partially explain why their fluency improved. In a follow-up study, Derwing et al. (2008) 

reported on the fluency and comprehensibility development of the two groups within a two-

year period (two months, ten months, and two years). While the study operationalized L2 

use similarly to Derwing et al. (2006), this study additionally included qualitative data from 

interviews and used the Willingness to Communicate framework for data interpretation. 

The results showed that while both groups started roughly from the same baseline, only the 

Slavic group significantly improved their fluency and comprehensibility, though the change 

was small and limited to the first ten months. The Slavic group also reported more language 

use in terms of frequency of interaction with NS and NNS and time spent listening to the 

radio. The qualitative data further revealed that the Slavic group was more willing to 
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communicate with members of the Canadian community and showed more confidence in, 

and more positive attitudes towards, improving their communicative competence. Research 

on this sample has been extended in several subsequent publications (at seven years, 

Derwing & Munro, 2013; at ten years, Thomson et al., 2024), reinforcing previous findings 

with respect to patterns of L2 use and improvement: the Slavic speakers, who reported 

more L2 use, tended to improve or maintain their fluency and comprehensibility more than 

the Mandarin speakers, most of whom reported limited L2 use. 

Zielinski and Pryor (2020) built on the previous work by investigating eight 

beginner and six intermediate immigrant speakers from a variety of L1 backgrounds during 

their first ten months in Australia. Language use was tracked using language maps, in 

which participants provided their L1 and L2 use (in percentages) across various contexts. 

The results showed that while intermediate-level speakers produced more comprehensible 

speech and reported more L2 use, not all participants from both groups showed improved 

comprehensibility and increased L2 use over time. Moreover, even though participants with 

improved comprehensibility tended to report more frequent L2 use, the relationship 

between comprehensibility and frequency of L2 use was not clear-cut. The study 

nevertheless hinted at the importance of the quality of L2 use, that is, the context in which 

such use is reported. For instance, two intermediate participants reported using English 

90% of the time by the end of the 10-month period, although one participant’s 

comprehensibility increased while the other’s decreased. When the quality of their L2 use 

was further explored, the former reported a tendency to expand the range of interactive 

language with more friends and take advanced English classes, whereas the latter reported 

less interactive L2 use at home and in Information Technology classes.  

From this review, it appears that the global dimensions of speech and L2 use may 

develop in a non-linear fashion and that there is a need to consider in greater depth the 

quality of L2 use and its relationship to development. Improvement in comprehensibility 

and fluency is more likely to be sustained over extended periods of immersion, while 

improvement in accentedness appears to be more constrained. Nevertheless, all three 

constructs often show the most meaningful gains within the initial stages of L2 exposure 

(Derwing & Munro, 2015; Levis, 2018). This observation has led researchers to propose the 

existence of a window of maximal opportunity (WMO), during which significant 

improvement in pronunciation is most likely to occur within the first stages of immersion 

(Derwing & Munro, 2015). 

 

The Current Study 

 

In line with previous calls for longitudinal investigations in applied linguistics 

(Ortega & Iberri-Shea, 2005), Derwing and Munro (2013) called for more longitudinal 

studies on global dimensions of L2 speech to better understand their development and the 

factors underlying ultimate attainment. Methodologists in SLA have also stressed the 

importance of investigating L2 constructs within a dynamic view that considers within-

subject variability and the range of developmental processes (Hiver & Al-Hoorie, 2019; 

Nagle, 2021). The current study responds to these calls and investigates how international 

graduate students’ fluency, comprehensibility and accentedness develop over 18 months in 

an immersive context. Another aim is to track speakers’ L2 use throughout the given period 
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and reveal the extent to which changes in quantity and quality predict changes in global 

dimensions of speech. 

 This study extends previous work in three ways. First, whereas Derwing et al. 

(2006, 2008) and Derwing and Munro (2013) operationalized L2 language use in terms of 

four variables (daily frequency of watching English TV and listening to English radio, and 

frequency of 10-minute-or-more interaction with NS and NNS), and Zielinski and Pryor 

(2020) used a language map, we adopted a more comprehensive operationalization, 

analyzing interviews conducted over the course of the study. Such interviews allowed 

participants to explain their developing contexts of language use more fully, providing a 

richer and more accurate portrait of their interaction in the L2. 

A second methodological choice is that rather than focusing on immigrants or 

study-abroad populations, we examined the L2 development of international graduate 

students. We view this population as interesting for several reasons: (a) these individuals 

can differ from immigrants and study abroad participants in terms of their planned length of 

stay in the US. They also differ in their reasons for using English. Some (perhaps most) 

utilize English as a tool for academic and professional purposes while others might 

additionally use it to fit in within the larger community and pursue personal goals unrelated 

to academic study (Ranta & Meckelborg, 2013); (b) our choice of studying international 

graduate students allowed inclusion of participants from various L1 backgrounds and 

cultures, consequently allowing for an exploratory investigation of how L1 culture and 

affiliation can influence oral language development (Derwing et al., 2008; Derwing & 

Munro, 2013; Gatbonton et al., 2005; Ranta & Meckelborg, 2013); and (c) compared to 

beginner and intermediate English speakers in previous longitudinal studies, our speakers 

were advanced English speakers with a large degree of spoken language automaticity. We 

therefore hypothesized that these differences between participants in spoken language 

improvement variation could be affected by how speakers immersed themselves within 

their American community and how they took advantage of formal language improvement 

opportunities. For example, many international graduate students serve as teaching 

assistants and may be required to take courses focused on spoken language for teaching. 

Others may live with or frequently interact with L1 speakers of English. 

The final methodological choice pertains to the longitudinal design. We used an 

observation period of 18 months with four data points (henceforth Tn). The first three 

points of data collection (T1, T2, and T3) occurred over six months, while the last point 

(T4) occurred 12 months after T3. T4 occurred at a different time interval due to the start of 

the COVID-19 pandemic and a subsequent pause in human subjects research. Although our 

original data collection schedule was interrupted by pandemic restrictions, the new 

schedule we were obliged to adopt allowed us to examine development during and after the 

first year of L2 immersion, testing claims about a potential WMO for pronunciation 

development (Derwing & Munro, 2015) as well as to suggest how development can change 

when opportunities for immersion are suddenly removed. 

Our study, therefore, addresses the following research questions: 

 

1. How do L2 English speakers’ comprehensibility, fluency, and accentedness change 

over time in a naturalistic context? 

2. To what extent do individual differences in quantity and quality of L2 use predict 

those changes, and how do disruptions in social conditions influence changes over 

time? 
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Method 

 

This study used a mixed-methods design composed of quantitative evaluations of 

comprehensibility, fluency, and accentedness, as well as qualitative data in the form of 

semi-structured interviews. The data was collected over 18 months, at four time-points over 

two years.  

 

Participants: Speakers  

 

The study began with 27 participants, but three had prior experience studying at an 

English-medium university, and two dropped out after the first meeting. The participants 

included 22 international graduate students from a large US Midwestern university (male = 

11, female = 11; age range = 23–36, M = 25.87, SD = 3.62). Due to the impact of COVID-

19 between Month 6 and Month 18 (T3 and T4), only 12 speakers were available for the 

final, T4, data collection (the others had left campus because classes were moved online). 

Speakers were from a wide variety of language backgrounds, including Malay (1), Farsi 

(1), Spanish (3), Korean (2), Chinese (2), Taiwanese (4), and Hindi-related languages (9), 

and were enrolled in diverse graduate programs. 

All speakers had passed a standardized proficiency exam (e.g., IELTS, TOEFL) at a 

sufficient level to enter graduate programs at the university, but some did not meet the 

requirements of either the local English Placement Test (EPT) or the Oral English 

Certification Test (OECT). Unfortunately, we do not have exact records indicating how 

many participants were required to take, or actually passed, the local tests. The EPT is 

required of all international students whose scores on either IELTS or TOEFL are not 

sufficient to be exempt. If a student did not pass the writing or speaking portion of the EPT, 

they were placed into a respective English for Academic Purposes course designed for 

university students. The OECT, on the other hand, is used to determine if an L2 speaker 

needs assistance in their oral communication skills before being assigned a teaching 

assistantship. They are ranked on a four-level scale, where one is the highest score. Those 

who do not place in level 1 must take an English course specifically designed for 

developing international teaching assistants (ITAs). Because their results on the local tests 

did not meet the threshold, 14 speakers were enrolled in an English for ITAs course and 

three in an academic writing course. One participant was enrolled in both courses.  

 

Participants: Raters 

 

Twenty naïve native-speaking English listeners (11 men, 8 women, 1 nonbinary) 

were recruited to rate the comprehensibility, fluency, and accentedness of the speech 

samples. They were undergraduate students enrolled at the same university. All reported 

some level of studying a foreign language, though none reported being fluent in a second 

language. None of the raters reported hearing impairments.  

 

Speaking Task 

 

Speakers completed the same picture-description task four times, once per data 

collection session, in a language lab using high-quality recording equipment. The task 

asked speakers to describe an eight-frame narrative of two persons who bumped into each 
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other and mistakenly exchanged books. The picture story was based directly on the Suitcase 

story (Munro & Derwing, 2008, https://www.iris-database.org/details/G1cDs-5ebVE) but 

placed in a campus setting. Speakers were allowed 30 seconds to familiarize themselves 

with the task and ask clarification questions before narrating the story. After completing the 

task and in keeping with standard practice, we removed initial false starts and pauses so 

they do not unfairly affect raters’ judgments, extracted the first 25–30 seconds from each 

narrative, and normalized volume. Four NSs also completed the task in order to use their 

recordings as a control in the rating task. The overall number of obtained recordings was 82 

(T1 = 22, T2 = 22, T3 = 22, T4 = 12, control = 4).  

 

Rating Task 

 

We designed the rating task using Gorilla Experiment Builder, a validated online 

platform for behavioral and language research (Anwyl-Irvine et al., 2020). First, we 

structured the task to collect raters’ informed consent and background information followed 

by soundchecks. Following this stage, task instructions were provided (see supplementary 

materials), in which participants were shown the book-exchange picture narrative to 

familiarize themselves with the content of the story and explained the definitions of 

constructs and the use of scales. Following Derwing and Munro (2013), fluency was 

defined as the perceived smoothness and automaticity of speech production, 

comprehensibility as the ease with which a listener understands a speech sample, and 

accentedness as the degree of deviation from native norms. Raters evaluated speakers’ 

comprehensibility, fluency, and accentedness using separate 9-point Likert scales (Derwing 

et al., 2008), where higher scores indicate better performance (e.g., more comprehensible 

and fluent, less accented). 

After raters received instructions, a brief explanation of the interface was provided, 

and practice items were included. In order to limit the time raters had to spend on the task 

and prevent potential fatigue, we created two blocks of audio files to which raters were 

randomly assigned (10 per block). Each block contained 43 recordings (39 experimental 

and 4 control), and we randomized the recordings between the blocks in such a way that 

raters listened to all speakers and all time points. After listening to each recording, raters 

were allowed 20 seconds to make their judgment, and an additional 10-second count was 

shown on the screen before the interface automatically advanced to the next recording. This 

feature was added to ensure listeners were on track and provided intuitive judgments 

without spending too much time on the task. It took listeners roughly 35 minutes to 

complete the task. 

 

Semi-structured Interviews 

 

We conducted semi-structured interviews at each data collection session. Interviews 

lasted 15–45 minutes. The speakers discussed the ways in which they sought to improve 

their English skills since arriving in the US. Questions included description of their daily 

activities, communication at the workplace (assistantships), communication and 

relationships with their roommates, classmates, significant others, involvement in optional 

social activities and events, and exposure to media in English. 
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Approach to Quantitative Ratings Analysis 

 

We used the ordinal package (Christensen, 2019) to fit ordinal mixed-effects 

models in R version 4.4.0 (R Core Team, 2024). We followed Meteyard and Davies’ (2020) 

guidelines for fitting and reporting models. Our goal in this study was to examine how 

speakers’ comprehensibility, fluency, and accentedness developed over 18 months of 

immersion in an English-speaking educational environment. Our model therefore included 

fixed-effects of Time and Construct and a Time × Construct interaction term. We decided 

to pursue two approaches to Time. First, we treated Time as a continuous predictor, 

considering only the first three data points of the study (i.e., the first six months of 

immersion), which were spaced at equal intervals. In this way, we were able to examine 

development over the data points collected before the onset of COVID-19 restrictions, 

which were put into place shortly after we collected the third wave of data. 

The COVID-19 pandemic brought unprecedented changes to all aspects of daily 

life. As a result, the contextual variables that serve as the backdrop to language 

development changed radically from the first three data points to the fourth. Modeling a 

continuous trajectory through all the data points, including the fourth, would paint a false 

picture that environmental factors were stable, when they clearly were not. Therefore, we 

undertook a second analysis, treating Time as a categorical predictor. For this analysis, we 

decided on three a priori contrasts that would allow us to estimate development before the 

pandemic (Time 1 vs. Time 3), changes from the third data point to the fourth, that is pre-

pandemic to pandemic (Time 3 vs. Time 4), and development over the entire window of 

observation (Time 1 vs. Time 4). The first comparison was the categorical extension of the 

model with Time as a continuous predictor, the second comparison provided insight into 

how participants’ global features changed in response to the complexities of the pandemic, 

and the third captured global development over the full window of observation. In total, 

then, there were nine comparisons, three per construct. We used the emmeans package 

(Lenth, 2023) to extract these estimates and adjust p values for multiple comparisons. 

For the random effects portion of the models, we followed Brauer and Curtin’s 

(2018) principles, fitting random intercepts, then random slopes for within-unit predictors, 

and finally random slopes for within-unit interactions. In this study, all fixed effects are 

within-unit for both speakers and raters, which means that the maximal random effects 

structure would include many parameters to be estimated. Rather than including random 

slopes for speakers and raters, we prioritized slopes for speakers. 

 

Approach to Qualitative Interview Analysis 

 

A qualitative analysis of the individual differences was conducted using a recursive 

open axial coding process (Berg, 2004). The first step included transcribing a total of 77 

interviews (T1 = 22, T2 = 22, T3 = 21, T4 = 12). The transcribed interview data consisted of 

approximately 179,959 words, or 638 pages. In order to optimize the efficiency and 

accuracy of the coding process, the interview data was systematically organized and 

structured into tables to enhance ease of access and navigation. After familiarizing 

themselves with the interviews, the authors used an iterative approach to develop the 

coding scheme and find recurring themes. Based on those recurring themes, preliminary 

codes and sub-codes were created and independently applied to a few interviews (Miles & 

Huberman, 1994). The researchers met several times to discuss and revise the coding guide, 
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adjusting the final list of codes and sub-codes as needed. Originally, there were 26 codes, 

but after applying the codes to the interviews, 18 codes with various sub-codes were used to 

create the coding guide (Saldaña, 2016).  

Once the coding guide was finalized, the researchers independently coded three 

transcripts (14% of the data). After this step, the initial reliability of the codes was 

calculated. The researchers met and discussed any disagreements until agreement was 

reached. The researchers coded three transcripts and used simple percent-agreement to 

calculate the final reliability measure, which was 84.3% among the three coders. Simple 

percent-agreement was used since there were three coders, providing a straightforward and 

easily interpretable measure of inter-coder reliability. After the coding guide and calibration 

were finalized, each researcher independently coded transcripts of 6–7 participants across 

all times, or approximately 20–22 transcripts in total. The codes were then examined 

alongside the rating data, and comparisons were made between T1-3 and T4. Patterns were 

noted, and the source text consulted to provide a fuller picture. For example, a student’s 

employment could be coded as RA, TA, non-academic, or none. Comparing those codes 

with the rating data showed that students who were coded “RA” correlated with ratings 

going down from T1-3 and T4 while those coded “TA” included both increases and 

decreases in ratings. The source text would then reveal the level of interaction such as if a 

student was teaching or primarily completing administrative tasks with the former 

correlating to rating increases. 

 

Results 

 

Preliminary Steps 

 

As a first step, we computed reliability coefficients for each construct, grouped by 

block. As a reminder, we divided the speech samples into two blocks to limit the amount of 

time needed to complete the rating task. Because distinct groups of raters evaluated each 

block, we calculated an average-measure random-raters consistency-based intraclass 

correlation coefficient for each group and construct using the irr package (Gamer et al., 

2019). Although the values given in Table 1 are slightly lower than those observed in other 

studies, they are still in the acceptable range, and because the mixed-effects model includes 

raters as a random effect, rater-level variation is accounted for in the inferential analysis. 

 

Table 1 

Intraclass Correlation Coefficients by Construct and Block 

  Comprehensibility Fluency Accentedness 

Block A .87 [.79, .92] .87 [.80, .92] .74 [.60, .84] 

Block B .83 [.74, .90] .92 [.88, .95] .76 [.63, .86] 

  

Next, we computed descriptive statistics for each construct at each data point, 

averaging over raters. As shown in Table 2, the NS checks received high ratings, indicating 

that raters correctly understood the rating task and directionality of the scales. 

Descriptively, L2 speakers received the highest ratings for comprehensibility and fluency, 

which had means that were consistently above 5 on the 9-point rating scale. Ratings for 

accentedness were lower, however. Considering change over time, ratings increased over 
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the first three data points before decreasing at the fourth and final session. Interestingly, the 

ratings for accentedness decreased the most sharply from the third to the fourth data point. 

Whereas comprehensibility and fluency decreased by about .10 points, accentedness 

decreased by nearly a half point (.50). 

 

Table 2 

Descriptive Statistics for Global Dimensions Over Time 

  Comprehensibility Fluency Accentedness 

NS Checks 8.43 (1.25) 8.39 (1.29) 7.40 (2.70) 

T1 (Onset) 5.57 (2.11) 4.90 (2.08) 4.11 (2.12) 

T2 (3 months) 5.63 (2.14) 5.04 (2.09) 4.19 (2.13) 

T3 (6 months) 5.94 (1.93) 5.38 (1.94) 4.27 (2.11) 

T4 (18 months) 5.84 (1.94) 5.30 (1.80) 3.83 (1.90) 

Note. COVID-19 restrictions were put into place shortly after T3 data collection. 

 

Mixed-Effects Model: Time as a Continuous Variable 

 

We fit an ordinal model with Time as a continuous predictor to a data set consisting 

of 1,964 ratings (out of a possible total of 1,980; 16 ratings or 0.81% of the data were 

missing).1 Ordinal models estimate the likelihood of each step on the scale, returning log 

odds that can be converted into odds ratios (ORs) and then into probabilities. ORs are 

multiplicative. An OR > 1.00 indicates that the predictor favors the outcome, and an OR < 

1.00 that it disfavors it. In the context of this study, OR > 1.00 indicates that the predictor 

increases the probability of receiving a higher score on the 9-point rating scale. At the 

outset of the study, the most probable rating for each construct was 6 for comprehensibility 

(estimate = 21.58%), 5 for fluency (estimate = 19.51%), and 3 or 4 for accentedness 

(estimate for 3 = 20.55%, estimate for 4 = 20.30%). We releveled the model for each 

construct to get the OR for Time. For comprehensibility, OR = 1.17, 95% CI = [0.94, 1.46], 

and p = .158, showing that higher ratings for comprehensibility became more likely over 

time even though that improvement was not statistically significant. For fluency, OR = 

1.24, 95% CI = [1.00, 1.54], p = .053, which strongly suggests that participants’ fluency 

improved over time, that is, that participants were more likely to receive higher ratings for 

fluency over the first three data points. For accentedness, OR = 1.09, 95% CI = [0.87, 1.36], 

p = .456, demonstrating that unlike the other constructs there was no clear trend toward 

better accentedness ratings over time. 

Following Kissling (2018), to facilitate the interpretation of how ratings changed 

over time, we examined the directionality of the change in probability for each step of the 

scale, combining steps that showed a decrease in probability into a single category and 

steps that showed an increase in probability into another category.2 For comprehensibility 

and fluency, ratings 1–5 showed a decreasing pattern, whereas ratings 6–9 showed an 

increasing pattern. For accentedness, the trend was slightly different, with ratings 1–4 

decreasing and ratings 5–9 increasing. This pattern makes sense given that speakers 

received lower ratings for accentedness than for the other two constructs. We used this 

information to plot the change in cumulative probability, considering the rating categories 

that were decreasing and increasing. For comprehensibility, the probability of receiving a 

lower rating (1–5) decreased from 44.56% at the outset of the study to 36.94% at the 6-
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month mark, and the probability of receiving a higher rating (6–9) increased from 55.54% 

to 63.06%. For fluency, the probability of receiving a lower rating decreased from 61.80% 

to 51.32%, and the probability of receiving a higher rating increased from 38.20% to 

48.68%. Finally, for accentedness, the probability of receiving a lower rating (1–4) 

decreased from 61.59% to 57.50%, and the probability of receiving a higher rating (5–9) 

increased from 38.41% to 42.50%. When the change trajectories are compared, it becomes 

clear that there was much more movement for comprehensibility and fluency than there 

was for accentedness, regardless of statistical significance. These trajectories are shown in 

Figures 1 and 2. See Appendix A for a summary of the model. 

 

Figure 1 

Change in Rating Probability for Comprehensibility and Fluency T1 to T3 

 
Figure 2 

Change in Rating Probability for Accentedness T1 to T3 
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Mixed-Effects Model: Time as a Categorical Variable 

 

We fit a model with Time as a categorical predictor, using the emmeans package to 

compute pairwise estimates for the target comparisons.3 Focusing on the T3 vs. T4 

contrasts reported in Table 3, whereas there was virtually no backsliding for 

comprehensibility and fluency, there was substantial backsliding for accentedness. 

Although none of the pairwise contrasts reached statistical significance after accounting for 

multiple comparisons, it is notable that the change in accentedness from T3 to T4 erased 

gains made during the first three data points more than two times over. 

 

Table 3 

Pairwise Comparisons by Construct for Target Time Points 

  Comp.  Fluency  Accent. 

  Estimate 95 % CI  Estimate 95 % CI  Estimate 95 % CI 

T1 vs. 

T3 
0.33 

[–0.12, 

0.77] 
 0.44 

[–0.01, 

0.88] 
 0.17 

[–0.29, 

0.63] 

T3 vs. 

T4 
–0.06 

[–0.49, 

0.37] 
 –0.03 

[–0.44, 

0.39] 
 –0.36 

[–0.80, 

0.08] 

T1 vs. 

T4 
0.27 

[–0.24, 

0.78] 
 0.41 

[–0.09, 

0.91] 
 –0.19 

[–0.71, 

0.33] 

 

Individual Differences in Development 

 

In examining individual differences and the impact of social isolation during the 

COVID-19 pandemic, we examined how comprehensibility, fluency and accentedness 

ratings changed for the 12 participants who remained at the university at T4, and thus in the 

L2 environment during the social disruptions of the pandemic. These individual trajectories 

are shown in Figure 3. The idea that there is a WMO for naturalistic improvement in the L2 

environment would suggest that most measures of speech would plateau after six, or at 

most 12 months (Derwing & Munro, 2015). This was indeed a common result for many 

participants, and comprehensibility (e.g., A2SPA, E6KOR, S16NEP), fluency (e.g., 

E15KOR, R15HIN, S20BEN), and accentedness (e.g., W22CHI, A4BEN) all show 

evidence of plateaus. These are not the only patterns, however, in the individual 

trajectories. Some participants were rated as showing improvement in fluency (e.g., 

M13FAR, S16NEP, A2SPA) and comprehensibility (S17SPA), and quite surprisingly, 

accentedness (S16NEP). This was surprising because ratings of accentedness seem quite 

resistant to long-term change after the WMO. Finally, there were results that suggested that 

the social disruptions of the pandemic may have been responsible for backsliding. Rating 

for both fluency and comprehensibility for A4BEN, for example, both dropped 

precipitously at T4. Ratings of accentedness also dropped for a number of participants. One 

interesting case was S17SPA, a Spanish speaker whose comprehensibility ratings at T4 

improved noticeably but whose accentedness ratings at the same time dropped to a level 

below his ratings at T1, T2 and T3. 
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Figure 3 

Individual Trajectories for T4 Accentedness, Comprehensibility, and Accentedness Ratings 

 
 

Qualitative Analysis 

 

We analyzed interview data only for the 12 students who participated in all four 

data collection sessions to gain clearer insight into pre-pandemic patterns falling within the 

WMO (T1–T3) and possible changes brought on by the pandemic at T4. We were 

especially interested in these changes, so we focused on T1–T3 versus T4 (see Appendix B 

for a summary). 

         In general, the interviews revealed that changes in communication patterns tended 

to depend on a combination of geographic region of origin (language group) and work and 

living situation. Turning first to language group, students from East Asia (Chinese, Korean) 

had a tendency to keep within their language group, resulting in less opportunities to speak 

in English. This was exacerbated in the wake of COVID-19 during which East Asian 
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students tended to isolate themselves, as seen in their T4 responses. An example is 

W22CHI who explained: 

 

I was planning to go back to China, but due to the outbreak of the covid-19, I had 

nowhere to go. So I, um, I, I did two things. I stayed on campus all the time and I 

did two things. One is I finished up some data processing for a paper. And the other 

is I, uh, I did some experiment. I prepared some samples for chemical measurement.  

 

The two Spanish speakers (Peru, Spain), in contrast, generally interacted in English 

the most, and their interaction patterns did not seem to change much in response to COVID. 

The South Asian students showed a split pattern. The Bengali and Farsi speakers (from 

Bangladesh and Iran) tended to be less interactive, patterning like the East Asians, while the 

Hindi and Nepalese speakers (from India and Nepal) were similar to the Spanish speakers. 

Work and living situation also had an impact on the type of communication and 

interpersonal interaction available to participants. With respect to social communication, 

while social events were vulnerable to social distancing restrictions, and media such as 

movies and TV are inherently more passive as opposed to interactive, having an English-

speaking romantic partner and living with English-speaking roommates seemed to facilitate 

sustained opportunities for English use even with the onset of pandemic restrictions. 

Regarding academic and professional communication, the pandemic seemed to have the 

greatest influence on the level of interaction a student’s form of employment required. 

Several students reported either switching from TA to RA during T4 or remaining as a TA 

but not teaching regular classes. As E5KOR reported in her fourth interview, “I am not 

teaching this semester because many classes moved online, so they don't need teaching 

assistants. So, I'm doing administrative things for the department, and I am taking classes 

also online. So, things are going very light.” Less of an influence was observed in the 

number of courses students took, though students were less likely to have group work, 

indicating a more passive than interactive academic experience. With these patterns of 

interaction and use as a backdrop, we now turn to the potential impact they had on fluency 

and comprehensibility. 

 

Impact of Communication on Fluency 

 

If a student had a variety of daily interactions, their fluency tended to show 

improvement, and in some cases, this improvement was substantial. More specifically, 

S16NEP and A2SPA, two participants who showed notable improvement in fluency, had a 

variety of employment opportunities (RA, TA, and work at a dining center) and lived with 

English-speaking roommates. In addition, A2SPA, had a native speaker girlfriend and often 

participated in social events such as church and visiting his girlfriend’s family for holidays 

while S16NEP spoke an L1 that was not prevalent on campus and was thus compelled to 

use English in the vast majority of interactions as she stated in her first interview, “I have to 

speak English every time... like with everyone except for when I’m talking with my parents 

back in hometown.” M13FAR, another student who showed improvement, taught classes 

and had group discussions in class indicating that perhaps the regularity of professional 

communication such as teaching was a stronger determinant of gains than the variety of 
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interactions. Part of this might be due to the feedback they receive from their students, as 

M13FAR reported in her fourth interview: 

 

I think [her English] has improved, so sometimes I, I focus on just putting stresses 

because last semester I was TA-ing, it was through teams and I was just speaking to 

the students so they they couldn't see me and I couldn't see them. And because of 

that, sometimes I, I realized that some of the students was, I don't know what they 

were after after getting the comments. One of the students mentioned that I'm 

adding a lot of pauses to my sentences. And that comment actually made me to just 

practice more in my speaking because I can't totally understand what they are 

saying. And I think I am I'm speaking in, in a good way. 

 

The remaining speakers’ fluency either worsened from T3 to T4 or improved very 

slightly, almost flat-lining. The main difference observed was that these participants had 

little to no interaction in English. For example, many went to their home countries while 

others isolated themselves at home and/or in the lab. These students also either had research 

assistantships or teaching assistantships in which they did not do any teaching, and though 

some students were involved in student clubs, those clubs did not hold activities or events 

due to COVID as S17SPA reported in her fourth interview:  

 

Well, I'm part of the graduate student council in the CC department, so we don't 

have like activities like, oh, there's, We used to like we used to do a lot of things 

like game nights and things like that. But now it's it's kind of difficult because 

COVID so yeah, we we we're trying to like to have some meetings and things like 

that at least three times per month, but it's not the same thing. I really miss the 

things that we used to do. 

 

This shows that students who needed to communicate were more likely to improve 

their fluency.   

 

Impact of Roommates on Comprehensibility 

 

Unlike its effect on fluency, the amount of interaction seemed to have less of an 

influence on comprehensibility. Instead, the type of interactions seemed more influential, 

especially interactions with roommates in English. While the comprehensibility of most 

speakers worsened from T3 to T4, exceptions included S17SPA who greatly improved, 

A2SPA and M13FAR who showed modest improvement, and R15HIN and S16NEP who 

both maintained the same level of comprehensibility. S17SPA and A2SPA both had three 

or more roommates who were native speakers of English, R15HIN had an American 

roommate, and S16NEP had both a native English-speaking roommate and a roommate 

with a different L1. M13FAR was the exception to this trend, living with a spouse who 

shared the same L1. Those who worsened either had roommates with the same L1, 

roommates from different L1s but with whom they rarely spoke, or no roommate at all. One 

possible reason for roommates making a difference in terms of comprehensibility is the 

provision of immediate feedback to each other when they do not understand what was 

being said. This allows the student to adjust accordingly and to strengthen their listening 
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ability which has been shown to be followed by improved pronunciation (Thomson, 2018). 

A2SPA touched on the effects of his roommates in his fourth interview:  

 

I'm surrounded by native English speakers, so I'm forced to speak in English all the 

time with different, um, yeah, with different people. So, you know, I have a harder 

time with a couple of our, um, roommates because they speak very fast or they have 

a very thick accent. We have differing ethnicities too. So, I feel like my ear is 

getting better. My friend, my friend, my girlfriend said that I speak a little bit better 

than I used to do last semester. 

 

The amount of interaction between students and their roommates also likely 

increased due to social distancing, making it more likely that they would frequently see 

each other at home. This would naturally cause those with same L1 roommates to decrease 

their English use and those with different L1 roommates to increase their English use. 

S17SPA commented on this during her fourth interview:  

 

So I moved to another place. I'm living now with three girls, so they are so, so 

funny. We usually try to do something fun, like we usually try to have fun during 

the weekends. So, it's kind of different compared to the last place that I've been 

living, like my first year here. So, I think I had like more time to practice my 

English. 

 

Lack of Impact on Accentedness 

 

The level of interaction seemed to have even less of an impact on accentedness than 

it did on comprehensibility. Only A4BEN, S16NEP, and M13FAR improved from T3 to 

T4, and their English interaction summaries had little in common. The one area of 

commonality was taking classes, but this was also shared by many students who did not 

improve and thus is unlikely to be the source of improvement. A possible explanation for 

this lack of impact is that high accentedness does not correlate to a loss of intelligibility 

(Derwing & Munro, 1997; Huensch & Nagle, 2023), and if the message is still understood, 

listeners are not likely to offer correction. This results in learners receiving less feedback 

from the people around them that would spur them to adjust their accent. 

 

Discussion 

 

RQ1: Change Over Time in Global Speech Dimensions 

 

Our first research question asked how L2 English speakers’ comprehensibility, 

fluency, and accentedness changed over time. For accentedness, there was a small change 

from T1 to T3, and at T4, a drop in ratings. The very modest changes in accentedness that 

we observed are consistent with previous research, which has shown that even after many 

years of living in an environment where opportunities for L2 use are plentiful, accentedness 

does not change much at all (Derwing & Munro, 2013). This also appears to be the case 

even for individuals who report regular L2 interaction, such as the Slavic speakers in 

Derwing, Munro, and colleagues’ longitudinal work. The drop in ratings at T4, indicating 

that speakers were perceived as more accented at the end of the observation window than 
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they were at the beginning, makes sense, suggesting that accent may be especially 

susceptible to backsliding. For most participants, at T4, there was a remarkable reduction in 

how much English the participants used during daily life due to social isolation. Courses 

were online, there was generally little interaction beyond roommates, and outside social 

events were generally not available. This reduction in L2 use was likely accompanied by an 

increase in L1 use for some participants, who may have turned to other L1 speakers for 

virtual interaction during pandemic restrictions. Even if L1 use did not increase, the relative 

proportion of L2:L1 use changed, which could explain the reversal in accentedness ratings 

observed in the current study.  

 Fluency and comprehensibility ratings, on the other hand, both showed an expected 

increase from T1 to T3, that is, within the WMO (Derwing & Munro, 2015) in which being 

in the new language environment results in spoken language improvement. Both sets of 

aggregated ratings then leveled out at T4, indicating that improvement did not continue but 

also did not decrease during COVID restrictions. Considering the trend for accentedness, it 

may be that fluency and comprehensibility are easier to maintain compared to 

accentedness. Put another way, there may be a longer period during which fluency and 

comprehensibility gains can be sustained even when patterns of language use change. 

 

RQ2: Individual Differences and Social Context 

 

The second research question asked whether individual differences in quantity and 

quality of L2 use predicted changes. There are indications that some participants continued 

to improve between T3 and T4, and that this improvement may have been a result of 

greater opportunities for interaction (relative to other participants) during COVID 

restrictions. Almost all participants had receptive language input, either through online 

lectures or through video and audio input, but only a few indicated that interactive use of 

English was a major part of their life during the COVID restrictions. These opportunities 

seem to have been provided by roommates who either were L1 speakers of English or 

spoke a different L1, making English the lingua franca. We do not know whether 

participants who had opportunities to interact with English-speaking roommates actively 

sought those opportunities out, or if those opportunities arose by chance or need. We 

suspect that with the onset of restrictions, participants may have been obliged to spend 

more time with their roommates, forming the type of interactive bubbles that became 

necessary during the pandemic. In this sense, they had little choice but to interact. On the 

other hand, it is also possible that, faced with the prospect of extended social isolation, at 

least some participants chose to interact more often and more extensively with their 

English-speaking roommates, which could explain differences in the observed trajectories. 

Such an explanation would fit within the Willingness to Communicate framework (e.g., 

MacIntyre et al., 1998), given that pandemic realities could have changed multiple 

determinants, including core aspects of the societal and individual context at the foundation 

of the framework through interpersonal motivation and desire to communicate with a 

specific person. 

One factor that is unexplored, yet pivotal to understanding L2 use, is the extent to 

which videoconferencing has changed how we continue to interact with family and friends 

in other states or countries. Applications such as Zoom and WhatsApp are ubiquitous and 

have dramatically affected the need to seek out interaction within the L2 environment. In 

addition, those who have available L1 cohorts within the immediate environment are more 
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likely to make use of them for social interaction. The two Spanish-speaking participants, 

notably, had a much smaller community to draw on at the university, for example, than the 

Chinese and Korean participants.  

The strength of L1 networks does not necessarily entail less interaction outside the 

community. Derwing et al. (2006), in their study of highly educated Mandarin and Slavic 

language immigrants to Canada, found that both groups had strong ties to established 

immigrant communities and did not differ with respect to receptive language exposure, but 

greater improvement for the Slavic participants seemed to be the result of greater 

interactive use of language with L1 English speakers. This pattern persisted in subsequent 

studies involving the same groups. Gatbonton et al. (2011) suggest that such ethnic group 

affiliation can affect the amount of language use outside the L1 community, but we have no 

way of knowing whether this was a factor in our participants’ willingness to communicate 

in English. 

 Derwing and Munro (2013) also discuss whether integrating into the TL community 

is a factor in greater amounts of language use. Integration, according to the authors, 

recognizes that L2 speakers will keep a strong connection to their L1 and L1 community 

but will also extend their social network to include L2 speakers and the L2 community. The 

highly educated professionals in their study are similar in many ways to our participants, 

with obvious differences of age and stages of family life, but they resemble our participants 

in that interaction in the L2 outside of their immediate community remains a choice. 

 

When Improvement Stops 

 

In studies of L2 pronunciation, an important question is which factors influence 

whether improvement continues over time. Previous longitudinal research indicates that 

being in the L2 environment leads to significant changes in fluency, comprehensibility, and 

accentedness within the first year (Derwing & Munro, 2015), but that after that progress 

levels off (especially for accentedness, Derwing & Munro, 2013) unless interactive 

language use expands (Moyer, 2011). We also know that with pronunciation instruction, L2 

learners can still improve, even after many years (Derwing et al., 2014), but there can also 

be loss of improvement when instruction is removed (Hahn, 2002). In our study, we had an 

opportunity to see what happens when interactive language use was greatly contracted. For 

some participants, the social isolation of the COVID-19 restrictions appeared to be 

connected to deterioration in previous progress.  

The appeal to instructional findings is also suggestive of the effects of the isolation 

compelled by the COVID-19 pandemic. After six months in the L2 environment, 

opportunities for interaction, unless already present (e.g., L1 English-speaking roommates), 

suddenly became far more challenging to access, especially since everyone was forced into 

nearly unprecedented social isolation. This may indicate why most participants did not 

continue to improve in comprehensibility and fluency, with ratings largely flattening out. In 

this lack of improvement, the participants showed similarities to the Mandarin L1 speakers 

in Derwing & Munro (2013), whose self-chosen social isolation from the larger English-

dominant community corresponded with lack of continued improvement in how their 

speech was evaluated. 
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Future Directions 

 

 This study shows general trends for university-level graduate students in the US. 

These students first come into an English-dominant environment with excellent knowledge 

of English, but the results show that their fluency and comprehensibility improved within 

the first six months of having to use spoken English with regularity, with accentedness 

showing minimal improvement. The unprecedented social isolation imposed due to the 

COVID-19 pandemic short-circuited normal life, along with casual opportunities for 

interaction, and improvement for most, but not all, participants stopped. Those students 

who continued to improve were also those who lived with L1 English speakers or had to 

communicate using English. In this study, we explored individual differences in L2 use and 

interaction through the interviews we conducted, and we attempted to link those differences 

to individual trajectories in the development of global features. We believe such an 

exploratory approach is informative because rather than assuming a fixed set of individual 

differences on a predetermined measurement scale, it allows for a more flexible analysis 

that might capture aspects of language use that would otherwise be missed. At the same 

time, we acknowledge that it would be fruitful for future research to take a more systematic 

approach, examining individual differences over time and in relation to learning outcomes 

using both qualitative and quantitative methods. 

 In conclusion, a motivation for this study was to understand what kinds of 

improvement can be expected for international graduate students in the absence of 

instructional interventions. In North American universities, these graduate students teach, 

research, and ultimately, work in postdoctoral positions, in other academic appointments in 

the US or elsewhere, and in industry positions. They network at professional conferences, 

often held in English, in which their comprehensibility is essential. Graduate students’ 

English proficiency tends to be high at the outset of graduate study, but their spoken 

English may trail their general proficiency, requiring them to take specialized classes 

designed for ITAs. This study suggests that spoken improvement for most of these students 

is likely to stall after the WMO passes (perhaps within the first year in the new 

environment), but that improvement can stall due to social isolation.  For continued 

language development, academic programs should provide regular opportunities for 

interaction, either within their department or through formalized systems of speaking 

consultations (Goodale, 2024) as they continue to develop their academic expertise. 

 

Notes:  
 

1 In terms of random effects, we fit a baseline model with by-speaker and by-rater random intercepts, iterating 

through models with by-speaker random slopes for Time, by-speaker random slopes for Time and Construct, 

and the maximal by-speaker model with random slopes for Time, Construct, and Time × Construct. Model 

comparisons showed that the model with random slopes for Time was an improvement over the baseline 

model (χ2(2) = 24.20, p < .001), and the model with random slopes for Time and Construct improved fit over 

the model with random slopes for Time only (χ2(7) = 30.67, p < .001). However, the model with random 

slopes for the Time × Construct interaction did not improve fit further (χ2(11) = 3.00, p = .991). We therefore 

adopted the model with random slopes for the main effects but no slopes for the interaction as the best model 

of the data. 
2 Ordinal models such as the one we fit generate estimates for the probability of achieving a given step and 

the variables that affect the probability of achieving each step. In our study, time was a primary predictor, in 

which case the model has generated the predicted probability of obtaining each step on the 9-point rating scale 

at each time point for each construct. When all steps on the scale are plotted, the resulting plots are 
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challenging to interpret due to their visual complexity. For this reason, following Kissling (2018), we chose to 

extract the estimated probabilities, examine their directionality (increasing or decreasing likelihood), and then 

combine ratings moving in similar directions to create more intuitive plots. Through this technique, we 

generated plots indicating that the probability of achieving a lower score decreases, whereas the probability of 

achieving a higher score increases. This type of plot captures the general trend in a more visually intuitive 

way, averaging over differences in magnitude (e.g., if score 3 decreases more sharply than score 4, but both 

show a decrease). 
3
 In terms of the random effects for this model (with Time as a categorical predictor), the model with by-

speaker random slopes for Time (χ2(9) = 47.85, p = < .001) and the model with by-speaker random slopes for 

Time and Construct (χ2(11) = 31.93, p = .001) improved model fit relative to the simpler, predecessor models, 

whereas the model with by-speaker random slopes for the interaction did not (χ2(57) = 19.02, p = 1.000). 
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Appendix A 

 

Ordinal Mixed-Effects Model Fit to Data Points 1–3: Reference Level = Comprehensibility 

Fixed Effects b SE OR 95% CI OR p 

Time: Comp. 0.16 0.11 1.17 [0.94, 1.46] .158 

       

Thresholds b SE OR 95% CI OR z 

1 | 2 –4.09 0.31 0.02 [0.01, 0.03] –9.21 

2 | 3 –2.82 0.30 0.06 [0.03, 0.11] –4.93 

3 | 4 –1.83 0.30 0.16 [0.09, 0.29] –1.31 

4 | 5 –1.01 0.30 0.36 [0.20, 0.65] 1.75 

5 | 6 –0.22 0.30 0.80 [0.45, 1.43] 4.66 

6 | 7 0.67 0.30 1.95 [1.10, 3.48] 7.86 

7 | 8 1.76 0.30 5.80 [3.23, 10.42] 11.60 

8 | 9 2.99 0.31 19.81 
[10.79, 

36.34] 
15.26 

            

Random Effects Variance SD Correlation   

Speaker           

Intercept 1.18 1.09    

Time 0.12 0.35 –0.58   

Construct: 

Fluency 
0.02 0.15 0.10 0.62  

Construct: 

Accent. 
0.30 0.54 –0.53 –0.12 –0.85 

Listener      

Intercept 0.40 0.63    

  

Ordinal Mixed-Effects Model Fit to Data Points 1–3: Reference Level = Fluency 

Fixed Effects b SE OR 95% CI OR p 

Time: Fluency 0.21 0.11 1.24 [1.00, 1.54] .053 

       

Thresholds b SE OR 95% CI OR z 

1 | 2 –3.39 0.31 0.03 [0.02, 0.06] –10.81 

2 | 3 –2.12 0.30 0.12 [0.07, 0.22] –7.02 

3 | 4 –1.14 0.30 0.32 [0.18, 0.58] –3.80 

4 | 5 –0.31 0.30 0.73 [0.41, 1.31] –1.04 

5 | 6 0.48 0.30 1.62 [0.90, 2.90] 1.61 

6 | 7 1.37 0.30 3.93 [2.18, 7.08] 4.57 

7 | 8 2.46 0.30 11.68 [6.43, 21.22] 8.08 

8 | 9 3.69 0.31 39.86 
[21.46, 

74.04] 
11.66 

            

Random Effects Variance SD Correlation   

Speaker           
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Intercept 1.24 1.11    

Time 0.12 0.35 –0.48   

Construct: 

Comp. 
0.02 0.15 –0.23 –0.62  

Construct: 

Accent. 
0.46 0.68 –0.56 –0.24 0.91 

Listener      

Intercept 0.40 0.63    

  

Ordinal Mixed-Effects Model Fit to Data Points 1–3: Reference Level = Accentedness 

Fixed Effects b SE OR 95% CI OR p 

Time: Fluency 0.08 0.11 1.09 [1.00, 1.54] .053 

       

Thresholds b SE OR 95% CI OR z 

1 | 2 –2.61 0.28 0.07 [0.04, 0.13] –9.21 

2 | 3 –1.34 0.27 0.26 [0.15, 0.45] –4.93 

3 | 4 –0.35 0.27 0.70 [0.41, 1.19] –1.31 

4 | 5 0.47 0.27 1.60 [0.94, 2.72] 1.75 

5 | 6 1.26 0.27 3.54 [2.08, 6.02] 4.66 

6 | 7 2.15 0.27 8.60 [5.03, 14.72] 7.86 

7 | 8 3.24 0.28 25.56 [14.78, 44.19] 11.60 

8 | 9 4.47 0.29 87.21 
[49.13, 

154.80] 
15.26 

       

Random Effects Variance SD Correlation   

Speaker           

Intercept 0.86 0.93    

Time 0.12 0.35 –0.75   

Construct: 

Comp. 
0.30 0.54 0.03 0.12  

Construct: 

Fluency 
0.46 0.68 –0.06 0.24 0.99 

Listener      

Intercept 0.40 0.63    

Note. We fit a single model, releveling it to obtain estimates for each construct. For ease of 

presentation, we present estimates for each construct in separate tables. 
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Appendix B 

Summary of Student Interactions 

 

 Academic/ Professional 

Communication 

Social Communication 

Student Employme

nt 

Course

s 

Group 

Work 

Roommat

e 

Sig. 

Othe

r 

Social 

Events 

Media 

A4BEN 

T1-T3 

RA ENG 

for 

ITAs 

None Different 

L1 

 Plays 

cricket 

at times 

YouTube 

A4BEN 

T4 

RA Online 

& F2F 

  Sam

e L1 

Trip to 

CO, 

Weddin

g 

Limited 

Netflix, no TV 

U21BE

N T1-

T3 

TA ENG 

for 

ITAs 

Minimal 3 Same 

L1 

 Trip to 

NY 

(T2) 

Many TV 

shows 

U21BE

N T4 

RA 2 

classes 

  2 but 

rarely 

speaks to 

them 

  Church, 

friends, 

English 

partner, 

OH trip 

A lot of 

movies and 

Netflix 

S20BE

N T1-

T3 

TA none NS & 

NNS (T1) 

None (T2 

& T3) 

Same L1, 

sometime

s uses 

ENG 

 Trip to 

CA 

(T3) 

TV shows 

S20BE

N T4 

TA Not 

teaching no 

one comes 

to office hrs 

1 

online, 

2 F2F 

No 

group 

work 

1 same L1     Netflix w/ 

English 

subtitles 

S16NE

P T1-

T3 

RA, 

Dining 

center, 

(T1, T2) 

TA (T3) 

  None 

(T1 & 

T2) 

Group 

work 

(T3) 

1 

Different 

L1, 1 NS 

 None 

(T1) 

dinner 

w/ prof. 

(T2) FL 

trip (T3) 

Many 

movies/TV/ne

ws 
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S16NE

P T4 

TA Teaches 

online 

3 

classes 

All 

classes 

have 

group 

work 

    Club but 

rarely 

meets, 

break in 

US 

spoke 

Eng with 

sister’s 

fiancé 

Many 

movies/TV 

R15HI

N T1-

T3 

None, 

Dining 

center 

  None 

(T1), 

with 

NNS 

(T2) 

Same L1    Many TV 

shows, 

academic 

materials 

R15HI

N T4 

None     1 NS, gave 

conflicting 

answers: 

“always 

conversing

” “not a 

lot” 

“sometimes 

on 

weekends” 

  Break 

in US 

with 

brother 

and 

brother

’s 

friend 

Music, 

Netflix, 

English 

movies at 

times 

E5KOR 

T1-T3 

RA & TA 

but not 

teaching 

(T1, T2) TA 

(T3) 

  Some in 

class 

discussio

n 

1 different 

L1, 1 NS 

(minimal 

interactio

n) 

NS 

fianc

é 

None Many TV 

shows 

E5KOR 

T4 

TA not 

teaching 

1 

online, 

4 F2F 

  2 same L1 NS 

fianc

é 

Stays 

home 

due to 

COVID 

sees 

people 

less, 

online 

ordering 

“Addicted to 

Netflix” 

E6KOR 

T1-T3 

TA ENG 

for 

ITAs 

Minimal 1 same L1 

and 2 NS 

    Many TV 

shows 
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E6KOR 

T4 

TA of 

optional 

session but 

few come 

1 class Minimal 

group 

work 

1 same L1   Break in 

home 

country, 

weekly 

w/ 

retired 

prof. 

Watched 2 

movies in 

English 

L12TAI 

T1-T3 

RA   None 

(T1) 

minimal 

(T2) 

None   Meet 

w/ 

friends 

in 

break 

(T3) 

No TV (T1) 

Some TV (T2) 

L12TAI 

T4 

RA 1 

online, 

1 

hybrid 

None     Limited 

contact 

w/ 

friends 

Some shows on 

Netflix 

W22CH

I T1-T3 

RA   W/ NS 

& same 

L1 

Same L1 

roommate

s 

    TV shows 

W22CH

I T4 

  3 

online, 

1 F2F 

  Same L1 

roommate

s 

  Worke

d in lab 

during 

break 

A lot of TV in 

English 

A2SPA 

T1-T3 

RA (very 

social) 

  Some 

(T1) 

Weekly 

(T2) 

5 NS 

roommate

s 

NS 

GF 

W/ 

GF’s 

family 

in TX 

(T3) 

TV, YouTube 

A2SPA 

T4 

TA Teach 

F2F 

classes 

None None 7 NS 

roommate

s 

NS 

GF  

Church, 

social 

work, 

holidays 

w/ GF’s 

family 

YouTube 

S17SP

A T1-

T3 

RA X3 ENG 

speakin

g & 

ENG 

writing 

Mostly 

with 

NNS 

1 NNS, 

1NS (T1) 2 

Diff. L1  

(T2) 1 Diff. 

L1 (T3) 

  Home 

country 

for break 

(T3) 
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S17SP

A T4 

RA 1 class   3 NS 

roommate

s 

  Student 

council 

but no 

events, 

home 

country 

for break 

Music, TV 

M13FA

R T1-

T3 

TA only 

office 

hours  

ENG 

for 

ITAs 

Group 

work 

with NS 

Husband 

same L1 

Sam

e L1 

Minima

l 

Talk show, 

TV show 

M13FA

R T4 

RA, TA last 

sem. 

1 class In class 

discussion 

Husband 

same L1 

Sam

e L1 

Minima

l 

TV in English 

and L1 

 


