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The Role of Cognitive, Affective, and Experiential Individual Differences 
on L2 Pronunciation Production: Implications for the ESL Classroom  
 

Individual differences (IDs) refer to the cognitive, affective, and experiential factors which determine 
variability in language learning. While ID research has had a strong appearance in second language 
acquisition, its presence in L2 pronunciation research has been sporadic. This study investigated a range 
of IDs, including cognitive (phonological short-term memory), affective (motivation and anxiety), and 
experiential (age, length of residence and English use) on pronunciation production. Speech data were 
collected from twenty ESL learners, and their patterns of segmental and suprasegmental performance 
were measured. Results of linear mixed effect modeling demonstrated an overall negative effect of age, 
an overall positive effect of motivation and L2 English use, and a dynamic and complex effect of 
phonological short-term memory, anxiety, and length of residence. Implications are discussed with 
respect to how IDs can be considered in pronunciation teaching and learning. 
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Introduction 
ore to any discussion of second language learning and teaching is the great variability learners 
demonstrate when learning a second language (L2). This variability has been well documented in the large 

body of individual difference (ID) research (Dörnyei, 2005, 2006, 2009) within studies of second language 
acquisition (SLA), with special attention given to motivation and aptitude as the strongest predictors of second 
language success (Dörnyei & Skehan, 2003). However, while ID theory has been prominent in SLA research, the 
impact of IDs on L2 pronunciation has been much less documented. With age being ostensibly one of the most 
important factors in L2 pronunciation acquisition, many adult learners defy the effects of age and demonstrate 
exceptional L2 pronunciation, likely traceable back to a host of cognitive, socio-affective, and experiential IDs 
(Moyer, 2014; Nagle, 2022; Saito et al., 2018). In an English as a Second Language (ESL) context where English is 
used daily outside of the classroom, IDs can greatly determine the extent to which one acquires fundamental 
pronunciation skills for day-to-day communication with English users. Specifically, within an ESL 
speaking/pronunciation classroom, educators may notice great variability in pronunciation performance, despite 
the fact that all learners receive the same instruction. These differences may manifest themselves via segmental 
(i.e., consonant and vowel) and/or suprasegmental (i.e., temporal fluency, word stress, rhythm, sentence 
stress/prominence, intonation, pitch) use. It is with this backdrop in mind that the current study seeks to 
investigate how a host of cognitive, affective, and experiential IDs impact segmental and suprasegmental speech 
properties for L2 learners within an ESL context. Informed by the current findings, implications and 
recommendations are provided to ESL pronunciation educators as a way to contextualize and address learner IDs 
in the classroom.  
 
 
 

C 
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Cognitive Individual Differences 
Cognitive IDs are involved in L2 pronunciation acquisition given the nature of how L2 phonetic input is 

encoded and stored within one’s mental representation (Nagle, 2022). Aptitude and the working memory system 
have been prioritized in this link between cognitive IDs and pronunciation performance (Moyer, 2014). Aptitude 
has often been measured via designated aptitude tests, such as the Pimsleur Language Aptitude Battery (PLAB) 
(see Baker Smemoe & Haslam, 2013) or the LLAMA (see Saito, 2017; Saito et al., 2019). Published first in 1959, the 
Modern Language Aptitude Test (MLAT) is also a widely drawn upon test of foreign language aptitude. For working 
memory, or the cognitive system which manages the simultaneous processing, manipulation, and storage of 
information, some researchers (e.g., Ahmadian, 2012; Isaacs, 2010; O’Brien et al., 2007; Purcell & Suter, 1980; 
Suter, 1976) have explored the link between aspects of phonological short-term memory (PSTM) and 
pronunciation variance. PSTM, also known as the phonological loop, is one of the most promising components of 
the working memory system due to the fact that it stores information encoded in the form of speech sounds. The 
phonological loop is a combined functionality of the phonological store (which holds speech-based data for up to a 
few seconds) and a rehearsal process (Baddeley, 2003). The phonological loop temporarily stores speech-based 
input as it works towards becoming a recognized, phonological system (Baddeley et al., 1998). Through the 
assistance of the phonological loop, target-like sounds and sequences are fed into the short-term memory store 
where they gradually lead to more accurate mental representations of the sound structure. However, the 
incorporation of this psycholinguistic construct into L2 ID pronunciation research is still in its early stages, and 
several advancements are to be made. 
 
Affective Individual Differences 

Motivation is likely one of the most discussed IDs in both SLA and pronunciation research; alongside aptitude, 
it has been one of the strongest predictors of L2 language learning success (Dörnyei & Skehan, 2003). Dörnyei’s 
(2005, 2009) tri-partite L2 Motivational Self System has become a well-drawn upon framework of L2 motivation to 
capture the different selves of the learner. The ideal L2 self speaks to the personal goals, wishes, and aspirations a 
learner has with respect to their L2 in the future. The ought-to L2 self is responsible for the motivation the learner 
has due to outside pressures, obligations, and responsibilities from people, family, and society (Dörnyei, 2013). The 
L2 learning experience is accounted for by a learner’s immediate learning environment and deals with current 
motivated behavior. Due to the ought-to L2 Self’s inconsistent role in some studies, researchers (e.g., Papi et al., 
2019; Teimouri, 2017) have made methodological revisions to capture its complexity. Papi et al. (2019) validated 
the bifurcation of both the ideal L2 self/own and other and the ought-to L2 self/own and other, while developing a 
neutral (no promotion/prevention regulatory focus) measure of motivated behavior. The bifurcated selves provide 
an additional distinction between personal and other-oriented futuristic goals and personal and other-oriented 
duties, obligations, or responsibilities, allowing more precise theoretical predictions about the behaviors of 
learners and ultimately their L2 use (Papi & Hiver, 2022).  

Empirical investigations between motivation and L2 pronunciation are scattered and tend to draw on multiple 
motivational frameworks. Early work by Smit and Dalton (2000) found that pronunciation learning for English 
learners in Austria was affected by both intrinsic and extrinsic motivation. Another early work by Moyer (1999) 
measured L2 German learners’ motivation towards their professional and personal current and long-term goals for 
the purposes of studying German. Moyer found professional motivation to account for up to 41% of the variance in 
listeners’ ratings of the German learners’ speech. After these earlier works, motivation research was lacking until 
more recent research by Saito and colleagues. In 2016, Saito and Hanzawa collected integrative and instrumental 
motivation data from Japanese learners of English and found that professional and integrative levels of motivation 
varied quite a bit from learner to learner, although they did not have an effect on listener speech ratings. 
Additionally, Saito et al. (2017) linked Japanese EFL students’ motivation (instrumentality, integrativeness, and L2 
learning metacognition) to improvements in listener-rated comprehensibility (but not accentedness) over the 
course of a semester. Finally, Saito et al. (2018) found that Japanese EFL students’ improvement in listener-rated 
comprehensibility was impacted by their ideal L2 self, in addition to emotion and language contact. In general, 
motivation as a key to improved L2 pronunciation has been well-discussed (e.g., Baran-Łucarz, 2012; Celce-Murcia 
et al., 2010, pp. 15-22; Hansen Edwards, 2018; Levis, 2005; Moyer, 2014; Saito et al., 2018; Smit & Dalton, 2000), 
yet empirical research to support this discussion has been lagging.  

Language anxiety, another affective ID, is the most commonly studied emotion in SLA (Gregersen et al., 2014; 
MacIntyre, 2017); it “captures the worry and usually negative emotional reaction aroused when learning or using 
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an L2” (MacIntyre, 2007, p. 565). Comparisons have been made between the effect of anxiety on ESL learners in an 
ESL vs. an English as a Foreign Language (EFL) context. For example, Woodrow (2006) underscored the anxiety 
involved in the use of the target language in everyday ESL situations. Woodrow found a significant negative 
relationship between anxiety and L2 speaking (fluency, language use, and pronunciation). On the other hand, 
Sardegna et al. (2014) found that pronunciation anxiety and nervousness did not have a strong influence for 
Korean EFL learners, as they were not obliged to speak English regularly outside the classroom. While some studies 
have explored links between anxiety and aspects of pronunciation (e.g., Baran-Lucarz, 2012; Kessler, 2010; Saito et 
al., 2018), most have done so within EFL contexts.  

 
Experiential Individual Differences 

Age has been a factor which has notoriously received great attention in SLA, but this is especially true of L2 
pronunciation given that “phonology relies on both speech-motor control and auditory-perceptual neural 
networks” (Moyer, 2014, p. 419). According to Scovel (1988), phonology is skill which depends largely on neuro-
muscular development; that is, once someone’s L1 sound system has been established, shifts in brain plasticity and 
neuro-muscular flexibility make it more challenging for both perceptive and productive skills. Flege’s Speech 
Learning Model (1995) has also provided considerable attention to the effect of age on how phonetic categories of 
one’s L1 become more defined.  

In addition to age, another aspect of one’s experience that should be considered, specifically within an ESL 
context, is length of residence (LOR). Some research has shown that LOR is related to accentedness, with longer-
residing learners having less of an accent over time (see Moyer, 2011; Trofimovich & Baker, 2006). However, 
Trofimovich and Baker (2006) also found that non-native production of suprasegmentals was a feature of accented 
speech for all levels of LOR (3 month, 3 years, and 10 years), affirming the challenging nature of suprasegmental 
production. It should be noted that LOR is not a relevant construct in the EFL context and that there are of course 
highly advanced users of English who have never resided in an English-speaking country. Under such 
circumstances, other parallel constructs can be invoked, such as the length of time since first exposure to English, 
age of first exposure to the language, or quality of language use (Hansen Edwards, 2018). 

Finally, language use, especially within an ESL context, varies from learner to learner and can affect both how 
learners acquire speech and how their speech is perceived by listeners (Hansen Edwards, 2018). English use can be 
both interactive and non-interactive. Interactive use, especially pertinent to an ESL context, involves interlocuters 
(e.g., friends, partners, roommates, strangers, etc.). Non-interactive use involves participating in media-related 
activities (e.g., television, movies, videos, gaming, and music). As an example, Derwing et al. (2008) found that 
language use was related to improvements in fluency and comprehensibility for speakers of various Slavic 
languages learning English. In the same study, media consumption (English talk radio and English television) was 
also linked to improvements in L2 fluency. What is notably lacking from the research, however, is the effect of L2 
English use on a broader range of segmental and suprasegmental properties.  

 
The Current Study 

IDs, which are crucial to language learning in general, become even more critical to L2 pronunciation due to the 
age effect on L2 pronunciation acquisition and attainment (Moyer, 2014). However, empirical ID research has been 
surprisingly limited in L2 pronunciation research (Thomson & Derwing, 2015), especially when compared with its 
momentum in SLA research. The current study, exploratory in nature, is one of the first to evaluate the effect of a 
range of IDs on L2 pronunciation within a single design and within an ESL context. The current study is therefore 
guided by one major research question: To what extent do cognitive (PSTM), affective (motivation and anxiety) 
and experiential (age, LOR, and English use) individual differences impact second language English production of 
segmental and suprasegmental properties (i.e., segmental deviations, pausing, speech rate, sentence stress, varied 
intonation, level intonation, and pitch range)?  
 

Methods 
Participants 

A total of twenty L2 English learners were recruited for this study. Ten learners were recruited from an 
intensive English program (IEP) at a major American university, and ten learners were recruited from the 
surrounding community in which the IEP was located. Efforts were made to represent the range and diversity of 
adult English language users in the targeted ESL community (see Norris & Ortega, 2000). A total of 12 males and 8 
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females participated from diverse L1 backgrounds (n = 7 Arabic; n = 4 Korean; n = 1 Spanish; n = 2 Russian; n = 2 
Chinese; n = 3 Turkish; and n = 1 French). The youngest learner was 18 years old, and the oldest was 71 years old 
(M = 30.80). The average LOR was 5 years.  
 
Materials and Instruments  
Recorded Listening Stimuli 

A spontaneous speech task was used to elicit speech stimuli from the learners. The topic of the task was to 
discuss differences between the learners’ home city and the American city in which they currently lived. The 
recordings were cut at word boundaries around 45 seconds.  
 
Phonological Short-term Memory 

A forward and backward non-word repetition task was designed (see Appendix A) to assess PSTM. A non-word 
repetition test is a true test of phonological short-term memory (Baddeley et al., 1998; Gathercole, 2006). This test 
contained increasingly longer strings of nonsense words, exhibiting the following phonemic pattern: consonant, 
vowel, consonant, vowel. All non-words had primary stress on the first syllable and ended either with the 
unstressed vowel (schwa, /ə/), or a diphthong. Efforts were made to ensure that the non-words did not exist in the 
learners’ L1s through several rounds of verification with native speakers of the L1 groups represented in the 
sample.  

A member of the research team met with the learners individually and played the recording, pausing the 
recording after each string in order to give the learners the chance to repeat the non-words (in the order they 
heard them in on the forward test and in reverse order on the backward test). The learners heard the recorded 
strings only once. The repetitions were audio-recorded in order to verify their accuracy. The test was terminated at 
the level at which a learner could no longer repeat the non-words accurately. An accuracy score was calculated 
dichotomously (“correct” = 1 or “incorrect” = 0) for each non-word within a given string (e.g., Gathercole & 
Baddeley, 1989; Gathercole et al., 1992). The total of correctly repeated non-words for the forward test was added 
to the total of correctly repeated words for the backward test, and the total accuracy score was obtained to 
measure a speaker’s capacity of the phonological loop. Several reliability indices were established with a trained 
psycholinguist coder who scored 30% of the non-word repetition tests: κ = .733; percentage of agreement = 89.5%; 
and intraclass correlation coefficient = .846.  

 
Motivation 

The instrument used to capture learners’ pronunciation-oriented motivation was adapted from Papi et al.’s 
(2019) bifurcated version of Dörnyei’s (2005, 2009) L2 Motivational Self System, previously validated in an ESL 
context. Our study additionally adapted Papi et al.’s (2019) neutral measure (no promotion/prevention regulatory 
focus) of motivated behavior. Although similar wording was used as in Papi et al.’s (2019) study, our motivation 
instrument (see Appendix B) was oriented towards L2 pronunciation and was aligned with the current thinking 
about the importance of intelligibility and comprehensibility as opposed to accentedness (Levis, 2005). In the end, 
the 18-item motivation survey was made up of 5 sub-scales: ideal L2 self/own (4 items; α = .77); ideal L2 self/other 
(4 items; α = .91); ought-to L2 self/own (3 items; α = .80); ought-to L2 self/other (2 items; α = .76); and motivated 
behavior (5 items; α = .81).  

The ideal L2 self/own focused on a learner’s personal goals, hopes, and aspirations for pronunciation use, and 
the ideal L2 self/other focused on the goals, hopes, and aspirations the learner’s significant others (e.g., family, 
parents, etc.) had for the learner and their pronunciation use. The ought-to self/own referred to the duties, 
responsibilities, and obligations a learner had with respect to their pronunciation use, and the ought-to self/other 
referred to the duties, responsibilities, and obligations a learner’s significant others had for the learner. Motivated 
behavior focused on the learner’s current time and investment dedicated to pronunciation learning. Due to the 
significant and strong correlations among the motivation sub-scales (.45 < R < .86), the scores from the motivation 
sub-scales were summed into a composite score operationalizing the larger construct of “Motivation.”  

 
Anxiety 

The anxiety instrument (see Appendix C), adapted from Woodrow (2006) and Sardegna et al. (2014), 
measured pronunciation-related negative affect and ESL anxiety-provoking situations. The anxiety survey 
contained 7 items (α = .86) which evaluated the extent to which the learners felt anxious in specific situations in 
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which they were required to speak English. In response to each situation, the learners expressed how anxious they 
felt using the same 1-5 point scale and descriptors as Woodrow (2006): 1= not at all anxious; 2 = slightly anxious; 3 
= moderately anxious; 4 = very anxious; 5 = extremely anxious. 

 
Age, Length of Residence, and L2 English Use 

Age and LOR were simple quantifications of the learners’ current age as well as their length of residence 
within the United States. The L2 English use survey (see Appendix D) drew on Taguchi et al.’s (2016) social contact 
questionnaire and developmental processes. The interactive L2 English use portion consisted of 8 items which 
measured communicative use of the L2 with different types of interlocuters (see Derwing et al, 2008). The non-
interactive portion consisted of 5 items which measured time spent engaging with media (TV, movies, videos, 
gaming, music). The survey was administered to the learners over three weeks, once per week. Mean scores for 
each item across the three weeks were calculated, and reliability testing was conducted on the total of these 3-
week averages for both interactive (α = .82) and non-interactive L2 English use (α = .80), which were combined into 
the larger construct of L2 English use.   
 
Data Collection  

In the first week, the learners’ background and L2 English use were the only data collected. In the second 
week of data collection, speech stimuli, motivation data, anxiety data, L2 English use, and the non-word repetition 
test were all collected. Finally, only L2 English use was collected in the third week.  
 
Segmental and Suprasegmental Analyses 

Segmental and suprasegmental analyses were conducted based on previous work (e.g., Kang, 2010; Kang & 
Moran, 2014; Kang et al., 2022; Kormos & Dénes, 2004; Pickering, 2018), using Brazil’s (1997) framework for 
prosodic analyses. All segmental and suprasegmental operationalizations and calculations can be found in detail in 
Appendix E. The total occurrences of segmental deviations (instances when consonants and vowels deviated from 
target-like sounds) were combined as one representative measure of segmental performance. Other 
representative measures of suprasegmental performance were analyzed, including pausing (total number of 
pauses in the speech sample); speech rate (articulation rate measured as number of syllables produced in the 
speech sample divided by the total length of the speech sample, excluding pause time); sentence stress (pace 
measured by total number of prominent syllables divided by the total number of runs in the speech sample); 
varied intonation (total number of rising, fall-rising, falling, and rise-falling tones); level intonation (total number of 
level tones), and pitch range (the difference between the highest and lowest values of pitch as determined on 
prominent syllables). 
 
Data Analyses 

To respond to the research question concerning the effect of learner IDs on pronunciation production, a linear 
mixed-effect modeling (LMEM) procedure was run. The LMEM treated the learners as random effects (accounting 
for their variance) and IDs (PSTM, motivation, anxiety, age, LOR, and English use) as fixed effect covariates. The 
pronunciation properties (segmental deviations, pauses, speech rate, sentence stress, varied intonation, level 
intonation, and pitch range) were the dependent variables being predicted by the models.  
 

Results 
Seven separate LMEMs were fitted to investigate the relationship of the IDs with the following seven 

pronunciation properties: (1) segmental deviations, (2) pauses, (3) speech rate, (4) sentence stress, (5) varied 
intonation, (6) level intonation, and (7) pitch range. Appendix F displays the summary of the LMEM results. All IDs 
significantly predicted the learners’ segmental deviations, however with varying directionalities. Increases in age, 
LOR, and anxiety predicted more instances of segmental inaccuracy, while increases in motivation, PSTM, and L2 
use predicted more instances of segmental accuracy. Specifically, 70.2% of variance in the model was explained by 
the IDs (marginal R2 = .702) with even more, 85.1%, explained when considering the random effects (conditional R2 
= .851), i.e., other sources of individual variability for each separate learner that we did not explicitly measure.  

All IDs predicted the pausing patterns of the learners, again with varying directionalities (marginal R2 = .319 or 
31.9% variance; conditional R2 = .659 or 65.9% variance). The only two variables to have an inverse relationship 
with pausing were age and L2 use (older learners with more language use paused less frequently). For the 
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remaining ID variables, the relationship was positive: learners with longer LOR, higher motivation, higher PSTM 
scores, and more anxiety paused more frequently. 
 Speech rate was significantly predicted by all IDs, with differing relationships and a strong effect (marginal R2 = 
.641 or 64.1% variance; conditional R2 = .820 or 82% variance). The only two IDs which had a positive relationship 
with speech rate were motivation and L2 use (i.e., more motivation and language use predicted a faster speech 
rate). The remainder of the IDs negatively predicted the dependent variable: older learners with longer LOR, higher 
scores on the PSTM test, and more anxiety all predicted a slower speech rate.  
 For sentence stress, all ID variables predicted this suprasegmental feature except motivation. Effect sizes were 
also strong: marginal R2 = .658 or 65.8% variance; conditional R2 = .829 or 82.9% variance. Older learners and those 
with more L2 use used more sentence stress. However, learners with a longer LOR, higher PSTM scores, and more 
anxiety used less sentence stress.  

For varied intonation, older age and PSTM scores predicted fewer patterns of varied intonation. At the same 
time, older learners and PSTM scores predicted more level intonation patterns. These results are compared to LOR, 
motivation, anxiety, and L2 use which had a significant and positive relationship with diverse intonation. Again, 
these results stand in logical opposition to those for level intonation patterns which had a negative relationship: 
longer LOR, more motivation, and more anxiety predicted fewer level tones. L2 use was not a significant predictor 
of level intonation as it was for varied intonation. The IDs in the model of varied intonation accounted for slightly 
more variance (marginal R2 = .476 or 47.6% variance; conditional R2 = .738 or 73.8% variance) than for level 
intonation (marginal R2 = .335 or 33.5% variance; conditional R2 = .667 or 66.7% variance). 
 Finally, for the results dealing with pitch range, all ID variables predicted the dependent variable (marginal R2 
= .318 or 31.8% variance; conditional R2 = .659 or 65.9% variance). Age and L2 use were the only two variables with 
a negative relationship (i.e., older learners and more language use predicted a more narrow pitch range). The 
remaining ID variables had a positive relationship with the dependent variable: a longer LOR, higher motivation, 
higher PSTM scores, and more anxiety all predicted a wider pitch range.  
 To provide a visual summary, the results of the linear mixed-effects modeling are synthesized below in Figure 
1. The “+” sign in the figure depicts a positive relationship with the pronunciation property, while the “-” sign 
depicts a negative relationship. N/S refers to a non-statistically significant outcome. For example, an increase in 
age was related to more segmental deviations, fewer pauses, slower speech rate, more sentence stress, less varied 
intonation, and more level intonation. 
 
Figure 1 
Associations of IDs with Segmental and Suprasegmental Properties  
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Discussion and Pedagogical Implications 
This exploratory study investigated the effect of a host of cognitive, affective, and experiential individual 

differences on ESL learners’ segmental and suprasegmental production. Findings overwhelmingly demonstrate 
that the effect of IDs on pronunciation is undeniable. IDs predicted between 32% and 70% of the variance in the 
quantifiable pronunciation properties (70%, segmentals; 32%, pausing; 64%, speech rate; 66%, sentence stress; 
48%, varied intonation; 34%, level intonation; and 32%, pitch), with the largest effect on segmental performance. 
While IDs accounted for large portions of variance, their relationships with the pronunciation properties were not 
always straightforward. Rather, there were complex and dynamic relationships between the learner IDs and 
pronunciation (Hansen Edwards, 2018; Moyer, 2014; Nagle, 2022). Some IDs generally tended to trend in one 
direction, such as with the effect of motivation, age, and English use, but others (PSTM, anxiety, and LOR) had 
differential effects on different aspects of pronunciation. Despite these complex relationships, there are clear 
implications for teaching. Table 1 below summarizes some research-informed pedagogical strategies which can be 
adopted in the ESL classroom to address different facets of the IDs covered in this study. These points are 
elaborated on in detail below. 
 

Table 1 
Pedagogical Strategies and L2 Pronunciation Individual Differences 

 
Individual Difference Pedagogical Strategies 

 

Motivation • Recognize the complex nature of L2 motivation  

• Use ongoing methods to raise learners’ self-awareness of L2 motivation 
and track personal changes 

• Assist learners with setting realistic, personal goals 

• Recognize that a perceived “lack” of motivation may be due to other 
factors (e.g., higher levels of L2 anxiety or a range of other personal 
circumstances) 

• Train learners to take charge of their own learning by accessing 
resources for autonomous learning and self-evaluation 
 

Age • Prioritize communicative success and intelligibility with older learners in 
conjunction with their needs and goals 

• Recognize that older learners may still attain native-like performance; do 
not give up on accuracy 

• Adjust expectations of pronunciation accuracy relative to a learner’s 
aptitude, motivation, and goals 
 

English Use • Understand that L2 English use in the target community alone is not 
enough; English use in the classroom is still beneficial, and attention to 
corrective feedback provided by both teachers and peers is crucial 

• Incorporate both authentic and modified input into the classroom 
environment, based on the goal of each activity 

• Create scaffolded tasks for simulated authentic language use, drawing on 
Celce-Murcia et al.’s (2010) well-established, 5-phase communicative 
framework 
 

Phonological Short-Term Memory 
(PSTM) 

• Expect to see more immediate results of PSTM-involved activities (e.g., 
chunking, repetition, etc.) on sound and word structure 

• Draw on activities which prioritize repetition (e.g., elicited imitation 
tasks) for automaticity training 

• Do not expect to be able to help boost individual learners’ PSTM  

• Provide and activate background knowledge, as background knowledge 
is known to boost comprehension; however, be aware that students with 
more available short-term memory capacity are likely to benefit from 
this type of support disproportionately 
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• Engage learners in targeted fluency practice using simplified materials to 
improve fluency through boosting automaticity 
 

Speaking Anxiety • Provide ample practice to engage in free speech 

• Give learners options for back-up plans (e.g., filled pauses, word 
searching strategies (e.g., synonyms, circumlocution, etc.), lexical 
bundles, formulaic expressions) in moments of high anxiety  

• Incorporate simulated authentic scenarios for L2 use in the classroom 
(e.g., making phone calls, interacting with NSs, receiving corrective 
feedback, etc.) to boost confidence 

• Focus on the positive opportunities for use of the L2 to naturally turn 
debilitative anxiety into facilitative anxiety 

• Highlight attainable goals (e.g., intelligible pronunciation) as opposed to 
native-like attainment to reduce pressure 

• Do not forget to provide ample encouragement and positive feedback 
 

Length of Residence (LOR) • Understand that LOR alone does not ensure target-like pronunciation 

• Do not expect longest-residing learners to have the most target-like 
pronunciation 

• Encourage short-, mid-, and long-term residents to interact more with 
authentic and modified interactive and non-interactive sources of 
language outside the classroom which seems to have a much more far-
reaching impact on their pronunciation production 
 

 
Our findings demonstrate that motivation had an overwhelmingly positive effect on segmental and 

suprasegmental production, in line with expectations about this ID (Celce-Murcia et al., 2010; Hansen Edwards, 
2018; Moyer, 2014). It should be noted that our instrument did not have a focus on obtaining a native-like accent 
in English; it therefore illustrated the strong potential of motivation on intelligible and comprehensible 
pronunciation. Learners within an ESL context are faced with the ever-present need to use English clearly. While 
this study used a composite score of the sub-constructs of motivation, it clearly demonstrates that the role of 
reported motivation and the clear images of the possible selves are what drives a learner to a greater investment 
in producing overall target-like speech (Moyer, 2014). With more reported motivation, learners had fewer 
segmental deviations, a faster speech rate, more varied intonation, less level intonation, and a wider pitch range. 
According to Brazil’s (1997) framework, rising and falling intonation contribute to the context of interaction 
between the listener and the speaker, while level intonation is a neutral tone which exists outside of this context. 
A wider pitch range is more dynamic. These characteristics of suprasegmental performance (which are all features 
of intelligible, listener-inclusive speech, see Kang et al., 2022), in conjunction with more segmental accuracy and a 
faster speech rate, were influenced by more motivated behavior, perhaps demonstrating the extent to which ESL 
learners are motivated for communicative success with a variety of English-speaking interlocuters within an ESL 
context.  

Therefore, first and foremost, targeting multi-faceted motivation in the classroom is likely to have the most 
far-reaching effect on pronunciation. Teachers should recognize that motivation comes from several sources (how 
learners imagine their pronunciation in the future, how others imagine their pronunciation, personal 
consequences for not obtaining a specific level of pronunciation, other-imposed consequences, etc.). 
Pronunciation teachers can use ongoing methods to raise self-awareness of L2 motivation and track learners’ 
personal changes, knowing that learners may be influenced by their ideal L2 selves (own/other) and their ought-to 
L2 selves (own/other). These vivid visions of their L2 selves, accompanied with strong motivated behavior, allow 
learners to quickly reduce the gap between their current and futuristic selves. Learners who are more motivated 
are ultimately more invested. This investment can provide the impetus for change for a broad range of segmental 
and suprasegmental properties. Teachers can assist pronunciation learners with setting realistic, personal goals 
(Horwitz, 2017). At the same time, due to the dynamism of L2 motivation, goal-setting should be an iterative 
process throughout a given time frame, and teachers may wish to re-evaluate motivation on several occasions. It is 
also important to remember that students who appear to be unmotivated, may not actually be unmotivated, but 
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they may have higher levels of language anxiety (Horwitz, 2017) or a range of other personal circumstances. 
Training learners to understand and take charge of their own learning, including an ability to access resources for 
autonomous learning and self-evaluation may further increase motivation.  

While motivation tended to have an overall positive effect, age was the opposite. While they tended to pause 
less frequently, older learners had more segmental deviations, a slower speech rate, more sentence stress, less 
varied intonation, more level intonation, and a narrower pitch range. The effects of age on phonetics and 
phonology have been well-documented in the research (see Flege, 1995; Moyer, 2014), especially since phonology 
is a skill which depends on neuro-muscular flexibility, motor-control, and auditory-perceptual neural networks 
(Scovel, 1988). Pronunciation teachers working with older language learners should prioritize successful 
communication, intelligibility, and comprehensibility (Levis, 2005), always in conjunction with learners’ needs and 
goals. It is crucial to note, moreover, that not a single domain of second language learning has been identified to 
date in which at least some late starters are unable to attain native-like levels of performance (Abrahamsson & 
Hyltenstam, 2009). Therefore, teachers should not automatically give up on the goal of improving older learners’ 
pronunciation of individual sounds; some learners will be perfectly capable of performing well in this domain. 
However, since aptitude plays an important role (Abrahamsson & Hyltenstam, 2008), teachers should adjust their 
expectations when it comes to mastering segmentals in accordance with individual learners’ abilities.  

L2 English use mostly had an overall positive effect on pronunciation properties (more segmental accuracy, 
faster speech rate, less pausing, and more varied intonation). These findings add additional benefits of L2 English 
use to Derwing et al.’s (2008) findings, which demonstrated that conversation and media consumption had a part 
in improved fluency for speakers of Slavic languages learning English. Moyer (2014) notes that L2 use is more likely 
to have an effect on the L2 when it is used actively, consistently, and meaningfully, especially when it is used in the 
home. In this study, L2 English use was also a predictor of some speech tendencies typical of NNSs (e.g., more 
sentence stress and narrower pitch range) indicating that L2 use in the target community alone is not enough, and 
pronunciation instruction can still be quite beneficial here. More specifically, attention to corrective feedback 
provided by both teachers and peers withing the classroom environment is crucial for raising metalinguistic 
awareness. Further supporting high-quality language use within the classroom, large amounts of authentic input 
(especially through media) can be especially influential on fluency and automaticity due to exposure to connected 
speech patterns, idiomatic expressions, formulaic language, and large amounts of variation in speech patterns, 
known to have a positive effect on pronunciation (Mahdi & Mohsen, 2024). This input should be modified based 
on the goal of each activity. Additionally, teachers should incorporate both authentic interactive and non-
interactive language use and practice into the classroom with scaffolded tasks allowing learners to focus on 
pronunciation features1. Celce-Murcia et al.’s (2010) five-phase communicative framework for pronunciation 
instruction provides a scaffolded approach to pronunciation learning building up from controlled to more 
communicative tasks (i.e., description and analysis, listening discrimination, controlled practice, guided practice, 
communicative practice) and can be used to target a range of segmental and suprasegmental properties.     

The effect of other IDs on pronunciation was not as straightforward as motivation and age, presenting 
complex relationships with pronunciation. On the one hand, the expectation that PSTM would lead to more 
segmental accuracy did emerge. The phonological loop was anticipated to assist learners in acquiring more 
permanent, stable representations of segmental patterns associated with the target language. The phonological 
loop temporarily stores phonological forms on each occasion when a learner is incorporating new sound-based 
information into their mental lexicon (Gathercole, 2007). In essence, the more efficient a learner’s phonological 
short-term memory, the more potential they might have for retaining target-like phonological patterns in their L2. 
Another finding that emerged was that the PSTM capacity also seemed to assist learners with reflecting nativelike 
patterns of sentence stress and pitch range. That is, native English speakers use sentence stress sparingly per tone 
unit, and they also have a wider pitch range when compared to NNSs (Kang, 2010; Pickering, 2018). However, 
unlike previous work (Ahmadian, 2012; O’Brien et al., 2007; Saito et al., 2019), PSTM was related to less fluent 
speech which was also less dynamic, illustrated by more pausing, a slower speech rate, and less varied and more 
level intonation. From an exploratory standpoint, there appears to be a divide between the effects of PSTM on 
higher level processes (e.g., content and discourse organization) vs lower-level ones (word and sound processing) 
(Segalowitz & Hultstijn, 2005, p. 371). Learners with higher amounts of available PSTM may also be more likely to 

 
1 Authentic listening activities are good for intensive listening. For extensive listening focused on comprehension as well as for fluency 
practice, learners need simplified input akin to graded readers in the visual modality (Nation, 2022). 
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engage in controlled L2 processing, which would be expected to have an effect on fluency (Segalowitz, 2010). 
Teachers are perhaps more likely to see immediate results of PSTM-involved activities (e.g., chunking, repetition, 
etc.) on sound and word structure. The more efficiently the system stores speech-based input, the more likely 
lower order processes are automatically retrievable. In fact, Segalowitz & Hulstijn (2005) highlight the role of 
repetition in automaticity training: repetition (in speech and text) reduces the cognitive load associated with 
information processing, freeing up resources to disperse more evenly between content and form. Using elicitation 
tasks with native and intelligible non-native models will provide this type of targeted practice in retaining and 
repeating speech patterns (see Kermad, 2025 for the facilitative effect of the elicitation task on pronunciation). 
There is unfortunately no evidence that targeted working memory training (PSTM is a component of working 
memory) has any effect on performance beyond what is practiced in the training and a small number of very 
similar tasks (Sala & Gobet, 2020; Soveri et al. 2017). Therefore, teachers cannot expect to be able to help boost 
individual learners’ PSTM. Instead, teachers can provide and activate background knowledge, as background 
knowledge is known to boost comprehension; however, be aware that students with more available short-term 
memory capacity are likely to benefit from this type of support disproportionately (see Shin et al., 2019 on 
reading). Furthermore, targeted fluency practice, argued by Nation (2022) to be a crucial component of high-
quality language teaching, can be used to improve fluency through boosting automaticity. Using simplified 
materials is recommended as it leaves more mental bandwidth for dealing with speech perception processes. 
 L2 speaking, in particular, is a highly complex skill due to its real-time balancing act of pronunciation, 
grammar, vocabulary, discourse, and pragmatics and can be more prone to situation-specific anxiety (Horwitz, 
2017). In the present study, speaking anxiety specifically captured learners’ anxiousness when making mistakes, 
repeating speech, receiving correction, and having to say difficult sounds, words, or phrases. These are realistic 
scenarios which arise regularly for learners in an ESL context, especially when interacting with native speakers of 
the L2 (see Woodrow, 2006). Unsurprisingly, anxiety was related to more segmental inaccuracy and less target-like 
temporal fluency; however, anxiety seemed to have a facilitative effect on prosody as learners used more target-
like sentence stress, intonation, and pitch. This result may suggest that debilitative anxiety first manifests itself on 
sound and fluency. Gregersen et al. (2014) illustrated that anxiety can fluctuate up and down for both high- and 
low-anxiety learners. To address the debilitative effects of anxiety on segmental accuracy and fluency, some of 
Gregersen et al.’s (2014) suggestions can be used. Teachers can provide ample practice and strategies with free 
speech tasks for encouraging students to have a backup plan (e.g., using synonyms, circumlocution, etc.) in cases 
where they forget how to pronounce a word. Teachers can also help learners plan “escape routes,” (Gregersen et 
al., 2014, p. 98) (e.g., filled pauses, word searching strategies, lexical bundles, formulaic expressions, etc.) to 
improve fluency. Incorporating simulated authentic scenarios for L2 use in the classroom (e.g., making phone calls, 
interacting with NSs, receiving corrective feedback, etc.) will likely provide more confidence for learners to 
perform in these situations outside of the classroom. Finally, focusing on the positive opportunities for use of the 
L2 might naturally help turn debilitative anxiety into facilitative anxiety. For example, teachers can help learners 
deal with anxiety by emphasizing the positives in each learner’s competence and by reminding learners that 
language learning is a demanding process. Teachers may also wish to point out to learners that nativelike 
performance need not be a goal for second language pronunciation. In fact, intelligible (clear) and comprehensible 
(easy to understand) speech are much more attainable and should be the focus in the pronunciation classroom 
(Levis, 2005). Further, the average English speaker is much more likely to be appreciative of a learner’s proficiency 
level, whatever it may be, than critical of it.  

LOR, like anxiety, demonstrated a contrastive effect when comparing segmentals and temporal fluency with 
other suprasegmental features. LOR appeared to have a stronger effect on intonation and pitch than segmentals 
and fluency. LOR was related to more segmental inaccuracy, more pausing, and a slower speech rate. At the same 
time, longer LOR predicted the use of more target-like prosody, including more varied intonation patterns which 
were ultimately less level, along with a wider pitch range. Post-hoc analyses were performed to develop these 
findings, and a significant positive correlation was found between age and LOR (Pearson Correlation = .88, p < 
.001). The scatterplot below (see Figure 2) visually displays the relationship: the large majority of learners who had 
been living in the United States for less than a year were under 30 years old. As learners’ LOR increased, their age 
also increased: those who had been living in the U.S. between 5-15 years were in their 30s and 40s (with the 
exception of one 18-year-old), and those who had been living in the U.S. over 20 years were 45 years and older.  
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Figure 2 
Relationship between age and LOR 

 
 
These post-hoc analyses demonstrate that there is a possible confound between LOR and age. In other words, 
because those who had resided in the U.S. longest were also the oldest learners, their segmental and fluency 
performance, could have also been reflected by age. This finding additionally supports that LOR, on its own, offers 
a limited contribution of a learner’s experience and is best considered alongside other variables which offer 
insights into learners’ language use (Hansen Edwards, 2018). Our findings demonstrated that L2 English use had a 
much more positive impact on one’s pronunciation than a simple quantification of how long one had lived in the 
country. This is quite meaningful for teachers working with short-, mid-, and long-term residents who can 
encourage learners to interact more with authentic, modified, interactive and non-interactive sources of language 
outside the classroom which seems to have a much more far-reaching impact on their pronunciation production. 
LOR alone does not ensure target-like pronunciation, and teachers should not expect their longest-residing 
learners to have the most target-like pronunciation.  

In summary, considering the exploratory nature of this study, the above findings should be considered with 
respect to the study’s limitations. First, this study is a first to explore this broad a range of IDs on a comparably 
broad range of quantifiable pronunciation properties; therefore, results and patterns are preliminary and should 
be considered as such. It would be good practice in future research to explore the task-mediated effect of 
individual differences on pronunciation performance, as suggested in Kermad (2025), as the current findings are 
limited to a spontaneous speech task. Additionally, the effects of individual learner variability not captured by our 
measures (see the contribution of the random learner factor to our statistical models presented above) have two 
implications: (1) Incorporating other IDs would also be insightful in this line of work; for example, enjoyment and 
willingness to communicate can also be quite relevant to an ESL context as can aptitude; (2) The rich inter-learner 
variability inherent to SLA research often gets swept under the rug in the field’s tendency to emphasize the 
importance of quantitative findings and, in particular, measures of central tendency; closer qualitative scrutiny of 
individual learners, particularly outliers, would greatly enhance our understanding of language learning. Therefore, 
we recommend that quantitative analyses of measures of central tendency be complemented by careful 
examination of variability in the dataset as well as by qualitative follow-up examination and rich case studies of 
individual learners, particularly highly successful and highly unsuccessful ones, which is where we have the most to 
learn in SLA research. Finally, the current study made use of a cross-sectional design, and speech data were only 
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collected at a single time point. The field of SLA can benefit greatly by further research which traces L2 learners 
through time (e.g., Nagle, 2022; Saito et al., 2019), revealing the longer effect and directionality of IDs on 
pronunciation acquisition over time.  

  
Conclusion 

In closing, findings from this study corroborate the findings of prior research (e.g., Celce-Murcia et al., 2010; 
Moyer, 2014) suggesting that L2 pronunciation is a skill which is impacted by IDs from the whole learner. 
Therefore, educators cannot and should not expect uniform acquisition patterns in an ESL classroom, even for 
language learners of the same proficiency. On the contrary, the results of this study demonstrate that L2 
pronunciation is a skill which is extraordinarily personal, complex, and dynamic. Awareness of the nature of this 
skill is the first step. Educators should actually expect differences from learner to learner within the classroom. 
Then, an educator’s expectations within an ESL classroom can be continuously modified from class to class and 
learner to learner, knowing that some IDs are constantly in flux (e.g., motivation, anxiety, English use) while others 
(e.g., aptitude, age, LOR) are more fixed. For those IDs in flux, there are more strategies an educator can take to 
address them and instill change. On the other hand, for the IDs which are more fixed, awareness and context are 
key to framing these within the ESL classroom as well as for offering research informed strategies to address them 
in alternative ways.  
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Appendix(ces) 
 
Appendix A: Non-Word Repetition Test of PSTM 
 

Forward Test 

Level 2 zæbə / fuloʊ 

 fɛvə / tiʒeɪ 

Level 3 wɑsə / zʌfeɪ / kɪbə 

 mɑbeɪ / dæzə / funɑɪ 

Level 4 pifeɪ / ruvə / ʃɛdeɪ / wifə 

 gɑkə / tibeɪ / pɪtə / lupoʊ 

Level 5 jʌdeɪ / lævə / huseɪ / gumə / dɑʊzɔɪ 

 vɛgə / pɑveɪ / witə / tʃɪmɔɪ / mɑnə 

Level 6 weɪzə / fʌnɔɪ / sitʃə / fæbɑɪ / gɑtə / pizeɪ 

 wɛfə / fɪkɑʊ / bupə / ʃɪnɔɪ / hɛkə / pædɑɪ 

Level 7 lʌpə / hutoʊ / mɛpə / rʌkɑʊ / dɛlə / fibeɪ / hæpə 

 lɑɪtoʊ / vætə / tɪfɔɪ / sɪkə / nɛkeɪ / jælə / dikɑʊ 

Level 8 vɛtə / wɑdoʊ / rævə / ruloʊ / pɑʒə / zɑlɑʊ / vugə / tʃɪsɔɪ 

 tɪsə / vɛkɔɪ / mævə / zʌkɔɪ / bɪvə / rɑʊsɔɪ / vumə / mɛboʊ 

Level 9 fɑlɔɪ / wæpə /mufoʊ / kɪnə / bɪvɑʊ / tæfə / poʊtʃɔɪ / zɑtə / mɪpɔɪ 

 foʊbə / loʊpɔɪ / rɔɪzə / jibɔɪ / gʌkə / zɛbeɪ / rɑkə / fikoʊ / hɪpə 

Level 10 wɛʃoʊ / nɛfə / dʒuboʊ / fɪsə / zɪtɑʊ / likə / vælɑʊ / poʊtə / fʌboʊ / tidə 

 mæsɑʊ / sæmə / bɑlɑʊ / kuzə / hɑkoʊ / rʌzə / loʊpoʊ / gɛvə / fizoʊ / bæfə 

 
Diphthong symbol:  
[ɑɪ]: I, bite, Stein, aisle 
[ɑʊ]: bout, brown, doubt  
[ɔɪ]: boy, rejoice, annoy  
[oʊ]: oh, boat, beau, grow  
[eɪ]: bait, reign, great 
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Backward Test 

Level 2 pizeɪ / kɪbə 

 tʃɪsɔɪ / vɛgə 

Level 3 zɑlɑʊ / bupə / lɑɪtoʊ 

 ruvə / fɑlɔɪ / wɛfə 

Level 4 fibeɪ / vætə / mufoʊ / wæpə 

 tʃɪmɔɪ / hɪpə / wɛʃoʊ / kuzə / 

Level 5 mæsɑʊ / gʌkə / loʊpɔɪ / gɛvə / wɑdoʊ 

 rɔɪzə / ruloʊ / vɛtə / tɪfɔɪ / rʌzə 

Level 6 mɛboʊ / sitʃə / fɪkɑʊ / rɑkə / rʌkɑʊ / gɑtə 

 mɪpɔɪ / vugə / bɑlɑʊ / sæmə / dikɑʊ / bæfə 

Level 7 fuloʊ / pɑʒə / poʊtʃɔɪ / foʊbə / fʌboʊ / wifə / fizoʊ 

 weɪzə / fikoʊ / gɑkə / zɪtɑʊ / witə / dɑʊzɔɪ / zæbə 

Level 8 dʒuboʊ / jælə / pædɑɪ / lʌpə / bɪvɑʊ / tidə / tiʒeɪ / mɛpə 

 pɑveɪ / fɛvə / hutoʊ / dɛlə / funɑɪ / dæzə / zɛbeɪ / wɑsə 

Level 9 huseɪ / lævə / zʌkɔɪ / hæpə / vɛkɔɪ / mɑnə / rɑʊsɔɪ / rævə / jibɔɪ 

 pɪtə / zʌfeɪ / sɪkə / mɑbeɪ / kɪnə / lupoʊ / tɪsə / ʃɛdeɪ / hɛkə 

Level 10 loʊpoʊ / gumə / pifeɪ / tæfə / tibeɪ / fɪsə / jʌdeɪ / mævə / fæbɑɪ / bɪvə 

 fʌnɔɪ / vɑtə / ʃɪnɔɪ / vumə / hɑkoʊ / nɛfə / nɛkeɪ / poʊtə / vælɑʊ / likə 

 
Diphthong symbol:  
[ɑɪ]: I, bite, Stein, aisle 
[ɑʊ]: bout, brown, doubt  
[ɔɪ]: boy, rejoice, annoy  
[oʊ]: oh, boat, beau, grow  
[eɪ]: bait, reign, great 
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Appendix B: Ideal Selves Motivation Survey 
 
In the column “motivation,” fill in the circles according to how much you agree or disagree with the statement. 

1 2 3 4 5 6 

Strongly 
Disagree 

Disagree Slightly 
Disagree 

Slightly 
Agree 

Agree Strongly 
Agree 



 

 

 The CATESOL Journal • 36.1 • 2025/2026 • 19 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix C: Anxiety Survey 
 
In the column “anxiety,” fill in the circles according to how anxious you feel when you speak English in the 
following situations. 

1 2 3 4 5 

Not at all anxious Slightly anxious Moderately anxious Very anxious Extremely anxious 
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Appendix D: Second Language English Use Survey 
 

Interactive Contact: 
In the column “Hours per week,” please write the amount of time you spend using English 
in the following activities, according to your own experience in the United States. Please 
think of your normal week. If the activity does not apply to you, please write “0” hours per 
week. 

 

Please only write one number in the column. 

 

 Hours per week 

1. I spend approximately   hours per week communicating with native speaker 

friends in English. 

 

2. I spend approximately   hours per week communicating with non-native 

speaker friends in English. 

 

3. I spend approximately   hours per week communicating with 

boyfriend /girlfriend / husband / wife in English. 

 

4. I spend approximately   hours per week communicating with 

professionals (at banks, post offices, restaurants) in English. 

 

5. I spend approximately   hours per week communicating with 

roommate(s) in English. 

 

6. I spend approximately   hours per week communicating with people during 

online gaming (PlayStation, Xbox, etc.) in English. 

 

7. I spend approximately   hours per week communicating with 

customers/patients/clients in English. 

 

8. I spend approximately   hours per week communicating with student and/or 

work colleagues in English. 

 

 

Non-Interactive Contact: 
In the column “Hours per week,” please write the amount of time you spend with 

English in the following activities, according to your own experience in the United 

States. Please think of your normal week. If the activity does not apply to you, please 

write “0” hours per week. 

 
Please only write one number in the column. 

 

 Hours per week 

1. I spend approximately   hours per week watching TV in English.  

2. I spend approximately   hours per week watching movies in English.  

3. I spend approximately   hours per week watching videos (YouTube, 

DailyMotion, Facebook, etc.) in English. 

 

4. I spend approximately   hours per week listening to music in 

English. 

 

5. I spend approximately   hours per week listening to game content in English.  
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Appendix E:  

Table 1 
Summary of Segmental and Suprasegmental Analyses 
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Appendix F:  
 

Table 2 
Summary Estimates of Main Effects of Individual Differences on Pronunciation Properties 
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