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durability of attained second language (L2) skills once instructed learners/users are no
longer receiving formal instruction. The current study examines the effects of contin-
ued exposure and peak instructional attainment on the long-term evolution of advanced,
instructed L2 learners’ skills following a longitudinal mixed-methods research design.
Participants (n = 28) completed an oral proficiency test, an oral interview, and a vo-
cabulary knowledge test at multiple times over an 8-year period, 6 years of which were
postinstruction. Results showed that continued exposure contributes to long-term re-
tention (and some further development) of oral proficiency and fluency and that peak
attainment at the end of formal instruction is also an important variable for some areas
of L2 performance. Additionally, even the participants with limited exposure demon-
strated little attrition over time.

Keywords L2 attrition; long-term retention; longitudinal research; learner corpora

Introduction

When university students decide to major in a foreign language, they dedi-
cate years to acquiring advanced proficiency.! Some also spend a semester or
year studying abroad. Studying another language and living abroad are life-
changing experiences with lasting effects on students’ personal and profes-
sional lives (Kinginger & Zhuang, 2023). Some language graduates, however,
end up working in fields requiring little to no use of their second languages
(L2s). What happens to those hard-earned language skills when students stop
using them regularly? Do they change at all? Are they lost? If they are lost
over time, are they lost for good or just temporarily inaccessible? Are some
skills impacted more than others? These are important questions for both re-
searchers and language learners. It would also be useful to know what activities
help in the long-term maintenance of advanced L2 skills. Unfortunately, at this
point, research on this topic is extremely lacking, making it impossible to give
students empirically based suggestions.

Unlike first language (L1) acquisition, where everyone with normal cogni-
tive abilities reaches advanced proficiency, L2 acquisition is variable and de-
pends on characteristics such as age, exposure, motivation, and investment.
Although much second language acquisition (SLA) research has documented
learning processes, far less research has focused on the long-term retention
of attained L2 skills, especially after formal instruction has ended (Schmid,
2023); so our understanding of the variables important for long-term retention
is limited. For example, little is known about the length of time for which
learners can expect to retain their language skills without consistent prac-
tice. Bardovi-Harlig and Stringer (2010) posited that attrition may “be thought
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of as a normal part of the acquisition process” (p. 39) when learners expe-
rience extreme shifts in L2 input and interaction. However, the L2 attrition
research to date has produced contradictory results regarding the role of ex-
posure/use (Mickan et al., 2023; Schmid, 2023). Other research has suggested
that the level of L2 proficiency attained might be influential, for example, more
advanced proficiency will lead to better retention (De Bot & Clyne, 1989;
Mehotcheva, 2010; Weltens, 1989). Research on this topic is scarce due to
methodological challenges. To investigate the long-term evolution of L2 skills
reliably, it is necessary to ensure that L2 skills are measured when learners are
most proficient (Bardovi-Harlig & Stringer, 2010) in order to measure any sub-
sequent changes. For many instructed learners, this “peak attainment” would
be at the end of formal instruction or after time spent living in a target language
context, such as residence/study abroad. To better understand the long-term
evolution of L2 proficiency (including attrition, development, and retention)
and the variables that play a role, it is necessary to follow participants for sev-
eral years after language exposure and/or instruction and to gather a variety of
linguistic and extralinguistic data. Such observational studies can also help un-
cover variables that would be important to manipulate in experimental designs.

The current study reports new findings from the longitudinal Languages
and Social Networks Abroad Project (LANGSNAP: Mitchell et al., 2017),
which initially ran from 2011-2013 to document the learning of L2 French
and Spanish among Anglophone undergraduate students (» = 56) who were
pursuing a 4-year degree in those languages and were required to spend their
3" year abroad in either France, Mexico, or Spain. In that first phase of the
project, participants’ linguistic skills were documented at three critical points:
before and after a year studying abroad (their 3 year) and at the end of formal
instruction. The data reported in this article are from two follow-up studies,
3 and 6 years after the participants completed their Bachelor’s degrees (2016,
2019). All the original participants were invited to participate. A subset vol-
unteered (n = 33 in 2016, n = 28 in 2019) and completed the same tasks as
the original project. Thus, with such data it is possible to explore the long-term
evolution of these participants’ L2 skills onward from what we refer to as their
“peak instructional attainment” (the highest proficiency attained during their
studies) and after they experience major shifts in patterns of language use.
Here, we focus specifically on three relevant variables (exposure, attainment,
and time) in predicting the extent to which participants’ L2 proficiency, lexical
knowledge, and oral fluency evolve over time.
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Literature Review

Attrition of Second Language Skills

Studies focusing on the long-term evolution of bilingual speakers’ language
skills tend to center on language attrition. The majority of attrition researchers
investigate the loss of L1s by people whose L2 becomes their dominant lan-
guage (e.g., immigrants who move long-term to another country; Schmid,
2011). In studies of L1 attrition, participants who did not move out of the L1
context until aged 13—15+4 are typically assumed to have a fully developed L1
(and under these conditions, L1 largely resists attrition; Schmid, 2011). L1 at-
trition is a thriving area of research, testing important neurolinguistic theories
about the nature of language acquisition (Schmid & Koépke, 2017). Such the-
ories can also be tested by investigating L2 retention and attrition; however,
research in this area is challenging due to the variable and frequently unsta-
ble nature of L2 knowledge compared to L1 knowledge, variables that could
mean that the L2 is less resilient when there is a change in learning environ-
ment. Because of this variability in L2 end-state proficiency, it is necessary to
empirically establish peak attainment before the onset of attrition. However,
most studies of L2 attrition use self-report data (Hansen, 1999) or the highest-
class level completed (Bahrick, 1984) as peak attainment measures, both of
which have been shown to be unreliable methods of assessing language pro-
ficiency (Thomas, 2006). Additionally, studies of L2 attrition have primarily
used cross-sectional, rather than longitudinal, data. As described by Bardovi-
Harlig and Stringer (2010), longitudinal studies of L2 attrition tend to cover
only 1-2 years, which is likely not long enough to observe significant changes
in proficiency.

Despite their limitations, cross-sectional studies can provide important
insights into the timing of L2 attrition and variables that influence it. For
example, Bahrick (1984) surveyed a total of 773 participants, the majority
of whom (n = 587) had stopped learning Spanish between 1 and 50 years
prior to the study. Another 146 participants were just completing (or had
recently completed) their Spanish classes, and an additional 40 participants
had never formally studied Spanish. All participants completed a series of
controlled language assessments (reading comprehension, Spanish—English
recall vocabulary, Spanish—English recognition vocabulary, English—Spanish
recall vocabulary, English—Spanish recognition vocabulary, grammar recall,
grammar recognition, idiom recall, idiom recognition, and word order) and a
background questionnaire with questions on grades in Spanish classes and use
of Spanish and other Romance languages after instruction had ended. Results
demonstrated that performance on eight of the 10 variables under investigation
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decreased over 3—6 years following the completion of instruction and then
stabilized for approximately the next 20 years before decreasing again. The
only two variables that did not follow this trend were grammar recall and idiom
recognition, both of which continuously declined. These findings suggest that
the first 6 years or so after instruction is when evidence of attrition should
be apparent for many aspects of proficiency and provide some guidance for a
longitudinal study design.

Results of longitudinal studies on L2 attrition in children returnees also
suggest that attrition happens quickly after a major change in context. These
are children who emigrate temporarily with their families to another coun-
try for a period long enough to attend school and have the L2 become their
dominant language (e.g., children whose parents come to the United States to
pursue a PhD). In this case, the children are considered to have attained native-
like proficiency in the L2 (unlike instructed L2 learners). Although longitudi-
nal, such studies are often case studies of individual children. Data collection
begins when the children remigrate to their home country and L2 exposure be-
comes significantly reduced (Flores, 2010, 2015; Tomiyama, 2000). The earli-
est effects of attrition are typically found around 6 months of reduced exposure
(Flores, 2015; Kuhberg, 1992; Tomiyama, 2008). For some participants, it be-
comes challenging to speak the L2 after 18 months (e.g., Flores, 2015). One
of the longest studies (Tomiyama, 2000) demonstrated varying dimensions of
attrition 33 months after the single participant returned to Japan, at which point
the participant was still able to produce spontaneous speech. Studies of chil-
dren returnees also demonstrate that variables such as age of onset of input
loss and amount of exposure to the L2 postreturn are important predictors of
L2 attrition. The younger the child and the less exposure they have to the L2
after returning home, the more they will experience attrition.

In contrast, reduced exposure (input and time) postinstruction has not been
shown to be a strong predictor of foreign language (FL) attrition (Mehotcheva,
2010; Murtagh, 2003; Weltens, 1989). Instructed FL learners are quite differ-
ent from child returnees; they typically do not reach such high levels of profi-
ciency due to the relatively limited amount of input that they receive as well as
the different ways in which implicit and explicit learning affect the represen-
tation of linguistic knowledge in memory (Schmid & Mehotcheva, 2012). In-
deed, Schmid and Mehotcheva have limited the definition of L2 attrition to lan-
guages that have been learned naturalistically but that may have declined when
learners return to their original L1 setting (including studies of adult learners,
such as Hansen, 1999, and Hansen & Chen, 2001). Furthermore, Schmid and
Mehotcheva have argued that predictions for attrition may differ in the case of
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L2 and FL learning. The participants in the current study are an example of
“mixed case” learners who first received explicit FL instruction but who also
spent 9 months living abroad in a target language-speaking environment and
then returned to their home country and received formal instruction for another
year. In this sense, they are quite typical of many students who pursue a degree
in languages.

The Role of Exposure and Proficiency Attained in Long-Term Retention
of Instructed Second Language Skills

Despite early interest in investigating FL attrition (e.g., Lambert & Freed,
1982; Weltens, 1989), very few studies have examined the variables con-
tributing to long-term retention of instructed L2 skills. In the limited research
thus far, reduction in exposure at post instruction period has not been shown
to be a strong predictor of L2 attrition (Mehotcheva, 2010; Murtagh, 2003;
Schmid, 2023). For example, Mehotcheva (2010) included cross-sectional and
longitudinal data collected twice over a 1-year period from five participants to
investigate Dutch and German-speaking university students’ Spanish FL attri-
tion, 12—72 months after living abroad in Spain. Data came from a variety of
measures, including a sociolinguistic interview, a C-test, and a picture-naming
test. The main results of the longitudinal data demonstrated that the partici-
pants experienced attrition, particularly in accessing lexical items. Results of
the cross-sectional data demonstrated that higher initial proficiency (measured
via self-assessment) was a significant predictor of language retention. In
contrast, attitude and motivation, language (non)contact, or length of exposure
postinstruction had little influence. Bahrick (1984) also examined variables
that contributed to instructed L2 maintenance and found that the higher the
1) level of Spanish training, 2) mean grade received, and 3) level of training
in other Romance languages, the better the retention. Rehearsal/use variables
were not significant predictors, although Bahrick’s participants reported rarely
practicing Spanish.

The conflicting results for instructed L2 learners and children returnees
require additional investigation. The neurolinguistic theory of bilingualism
(NTB), advanced by Paradis (2004), argues that bilingualism comprises a
“system of systems” (p. 130), where active use of part of the system (e.g.,
a particular language) lowers the neurolinguistic activation threshold for
that part and inhibits other competing systems or subsystems. The practical
effect is that the most commonly used system(s) are the most accessible,
and attrition “is a result of lack of long-term stimulation” (Paradis, 2007, p.
125). In other words, acquired linguistic skills are not permanently lost, but

47 Language Learning 75:1, March 2025, pp. 42-76

LONIPUOD PUE SWLS | 31 385 *[9202/60/€0] U0 ARIqIT 3UIUO AB|IM *AISBAIUN Uo|P N 31BoURD AQ G992T BUe|/TTTT 0T/I0p/L0d" A3 W Akeiq) Ul UO//SUNY WOy PaPe|umOq ‘T ‘SZ0Z ‘2266.9YT

oo oAl

85US017 SUOWILIOD aA1Ea1D) 3|ced ! dde a3 Aq peusenob ae sspie YO ‘88N JO SajnJ Joy ARig1 U UO 43I UO (SUORIPUCO-PI



Tracy-Ventura et al. Is Second Language Attrition Inevitable After Instruction Ends

rather become temporarily inaccessible due to lack of use. Additional research
suggests that other individual variables, notably proficiency, might be more
important than language use. Based on Bahrick’s (1984) analysis, Neisser
(1984) claimed that a general critical threshold related to language proficiency
may exist. That is, once learners reach a particular proficiency level, their
linguistic knowledge becomes less vulnerable to attrition. A small number of
researchers in psychology (e.g., Mickan et al., 2020) are conducting experi-
mental studies testing these claims, and preliminary results support the role of
interference/competition from another language as an explanatory variable in
L2 attrition, that is, causing access/retrieval difficulties. A recent longitudinal
study by Mickan et al. (2023) tracked a group of German university students
who studied abroad in Spain. Although this study focused only on vocabulary
knowledge, they were able to demonstrate that 6 months after returning from
Spain, those who had used more Spanish, forgot less. Additionally, those who
had more experience over time with Spanish (e.g., studying it longer), and
those with a larger vocabulary at the end of study abroad, forgot less.

The Current Study

Schmid and Mehotcheva (2012) argued that longitudinal designs allow for
a more reliable analysis of FL attrition because a baseline for participants’
language abilities can be documented. As we have seen, Bardovi-Harlig and
Stringer (2010) suggested that this baseline should be established at the time
of peak attainment. They proposed “a model for the assessment of language
attrition and retention” (p. 34) that includes discrete time periods of assess-
ment appropriate for the population under study. For example, in a longitudinal
design for learners who study abroad, the first period of this design would be
formal language instruction, followed by a period of immersion in the host
country, and lastly a postsojourn period in the home country. Bardovi-Harlig
and Stringer’s model also includes two types of assessments: 1) formal
assessments of linguistic knowledge and 2) questionnaires documenting
language contact as well as other individual variables such as motivation and
attitude.

The current study is based on new data collected from participants in
the LANGSNAP Project (Mitchell et al., 2017), initially a 2-year longitudi-
nal project (2011-2013) documenting the learning of L2 French and Spanish
among United Kingdom’s Anglophone undergraduate students who spent an
academic year abroad as part of their Bachelor’s degrees and who were ex-
pected to achieve advanced proficiency in those languages. As evidence of
this, they were required to write an undergraduate dissertation in the target
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language. Their oral proficiency was also assessed independently as part of
the LANGSNAP study (See the Method section) and demonstrated that upon
returning from their year abroad, they had achieved a level representative of
advanced proficiency (following the results of Bowden, 2016). Due to the lon-
gitudinal nature of the project and the fact that a variety of language skills were
analyzed at each data collection wave, data exist documenting the LANGSNAP
participants’ language abilities after study abroad and at the end of formal in-
struction, which can be used as a baseline for measuring subsequent changes
following their graduation in 2013. In the current study, we refer to these time
periods as “peak instructional attainment” to emphasize that the participants
were still instructed learners at the time. For most participants, peak instruc-
tional attainment was at the end of their 9-month stay abroad. Data collection
continued during their final year of university study, and it seemed that for
some aspects of their L2, such as those related to utterance fluency (e.g., paus-
ing frequency, see Huensch & Tracy-Ventura, 2017), signs of attrition were ap-
pearing, despite participants still receiving formal L2 instruction—a result we
attributed to the change in learning context. This finding inspired the current
study, which explores the long-term evolution of L2 proficiency and examines
how peak instructional attainment and subsequent L2 exposure influence long-
term retention. Given our modest sample size, we consider the current study
exploratory.

Research Questions

1. To what extent does exposure type (limited vs. consistent) affect retention
of oral proficiency, oral fluency, and vocabulary knowledge and use after
study abroad and formal instruction?

2. To what extent can peak instructional attainment and exposure type pre-
dict long-term retention of L2 skills, and to what extent can exposure type
predict long-term retention independently of peak instructional attainment?

Method
Data, analysis code, and all materials can be found at the following link: https:
/losf.io/sypbn/.

Participants

Participants were the subset of the LANGSNAP participants (n = 28) who
participated in at least one of the two follow-up data collection waves in 2016
or 2019. As a reminder, the original LANGSNAP study focused on the partic-
ipants’ learning of French and Spanish during their 4-year Bachelor’s degree,
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which included a mandatory year abroad (year 3; for more details see Mitchell
et al., 2017). Three and 6 years after they graduated (2016, 2019), the original
(n = 56) participants were invited to participate again, with a 50 percent
positive response. A majority of the participants were living and working in
the United Kingdom, with a handful living abroad (e.g., Australia, Canada,
France, Japan). In the first data collection wave (2011), participants’ mean
age was 20.3 (SD = 1.4, range = 19-25). Twenty-five of the 28 participants
identified English as their L1 (» = 1 Finnish, » = 2 Polish), and as typical for
languages majors, a majority were female (n = 25). For more detailed infor-
mation about the participants, see chapter 3 of Mitchell et al. (2017). For more
information about their experiences postgraduation, see Mitchell et al. (2020).

Materials

Participants completed multiple tasks at each data collection wave, each of
which is described next. All materials are available on IRIS (Marsden et al.,
2016).

Elicited Imitation Test

L2 proficiency was measured at multiple time points using an Elicited Im-
itation Test (EIT), originally designed by Ortega et al. (2002) to be used
in crosslinguistic research. French (Tracy-Ventura et al., 2014) and Spanish
(Bowden, 2016; Ortega, 2000) versions of the test were utilized, both of which
have been shown to be valid and reliable measures of general oral proficiency.
The EIT comprises 30 test items ranging from 7—19 syllables in length. Both
the French and Spanish EITs used in the current study are prerecorded and
take approximately 9 minutes to complete. The recording begins with instruc-
tions and several practice items in English. Next, participants hear a series of
utterances in French/Spanish, followed by a beep, and their task is to repeat as
much of the utterance as they can in the time allowed. Participants’ responses
were audio-recorded.

Oral Interview

A semi-structured oral interview was conducted in the target language at each
data collection wave. Depending on the data collection wave—prior to, dur-
ing, or after residence abroad—a researcher asked questions to gather informa-
tion about participants’ plans for their year abroad, experiences living abroad,
lifestyles since graduation, travels, careers, and other topics. Interviews in En-
glish were also conducted at the end of the year abroad (2012) and in 2016
and 2019, and these provided additional qualitative data about participants’
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Table 1 Languages and social networks abroad project (LANGSNAP) project timeline

Proficiency
Date Location  Wave Interview Test (EIT) Questionnaire
May 2011 Home Presojourn L2 Yes n/a
November 2011  Abroad In-sojourn 1 L2 No LEQ
February 2012 Abroad In-sojourn 2 L2 Yes LEQ
May 2012 Abroad In-sojourn 3 L2; English  No LEQ
October 2012 Home Postsojourn 1 L2 Yes LEQ
February 2013 Home Postsojourn2 L2 No LEQ
May 2016 Varied Postsojourn 3 L2; English ~ Yes LEQ; BQ
May 2019 Varied Postsojourn4  L2; English ~ Yes LEQ; BQ

Note. EIT = Elicited Imitation Test; L2 = second language; LEQ = Language Engage-
ment Questionnaire; BQ = background questionnaire.

lives and aspirations. Interviews covered five or six main questions and lasted
approximately 10-20 minutes.

X-Lex

The French and Spanish versions of the X-Lex test (Meara, 2005) were used
as a measure of receptive vocabulary. In this task, participants were presented
with both real and nonce target language vocabulary items (n = 120) and had
to indicate whether they recognized the word or not. The real words were taken
from a range of frequency bands (up to the 5k band). The final score out of
5,000 was calculated based on positive identification of real words at the dif-
ferent frequency bands plus penalties for recognition of any nonce word.

Questionnaires

Participants completed questionnaires at each data collection wave. During
and after residence abroad, participants completed the Language Engagement
Questionnaire (LEQ; McManus et al., 2014) covering participants’ use of En-
glish and any other languages they regularly used. For each language and each
item on the LEQ (e.g., listen to music, write emails, engage in small talk), par-
ticipants were asked whether they participated in that practice daily, several
times a week, a few times a week, a couple of times a month, rarely, or never.
An additional background questionnaire (BQ) was included in 2016 and 2019
to gather supplementary information about participants’ life experiences after
graduation.

Procedure
Table 1 provides the complete timeline of the LANGSNAP project with the
data collection waves and tasks used in the current study highlighted in grey.
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Data in the current study come from the collection points at presojourn (be-
fore participants went abroad, end of year 2), in-sojourn 3 (at the end of their
9-month stay abroad, end of year 3), postsojourn 1 (5 months after residing
abroad, start of year 4), postsojourn 2 (9 months after residing abroad, middle
of year 4), postsojourn 3 (4 years after residing abroad and 3 years after grad-
uating from university), and postsojourn 4 (7 years after residing abroad and 6
years after graduating from university).

Data Transcription and Coding

Elicited Imitation Test

The scoring rubrics available on IRIS (including example statements) were
used to score the EIT. Each item on the EIT received a score of 0—4 (maximum
score 120), with 4 being an exact match and 0 being unintelligible language
or single word/no response. Two members of the research team scored each
test and resolved any disagreements. Reliability checks included cross-year
comparisons of scoring judgments.

Second Language Interviews

The L2 interviews were transcribed in CLAN (which stands for Computer-
ized Language Analysis) following CHAT conventions (CHAT = Codes for
the Human Analysis of Transcripts, MacWhinney, 2000) and checked at least
twice by team members. The linguistic variables for lexical diversity and oral
fluency were calculated using the MATTR (Moving Average Type-Token Ra-
tio) and FluCALC (Fluency Calculator) commands, respectively, available in
CLAN. MATTR is a preferred measure of lexical diversity given that it has
been shown to be less sensitive than others to text length (Fergadiotis et al.,
2015). The MATTR window length was set at 317, the shortest text length (as
recommended by Covington, 2007). FluCALC provides a measure of speech
rate in syllables per minute, which was used as the utterance fluency measure
in the current analysis. In order to utilize the FluCALC command, it was first
necessary to link the audio to the transcript file in CLAN.

Exposure

Using data from the English interview, LEQ, and BQ, participants were coded
into two categories (consistent, limited) regarding the consistency and inten-
sity of their L2 contact and use postgraduation. For instance, those categorized
as consistent (n = 16) had continued to live abroad (e.g., participants 102 and
173), were using their L2 professionally (e.g., participant 123), or had spent a
significant amount of time (i.e., more than 12 months) abroad since graduation
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(participants 127 and 161). Those categorized as limited (n = 12) were partic-
ipants who did not indicate using the L2 on the LEQ (e.g., participants 111,
122, and 179), those living in the United Kingdom and working in a job that
required little to no L2 use (participants 118 and 154), and others.

Analysis

Raw data and analysis code are publicly available at https://osf.io/sypbn/.
Because of the limited amount of past research and conflicting results in the
existing literature, we consider this research at least partly exploratory. As
such, the first step in all of the analyses below was to plot the data and identify
patterns. We followed this procedure with multiple regression models examin-
ing the effect of time on various linguistic outcomes for participants with more
consistent or more limited exposure. In these models, time is difference-coded,
so each time variable compares the timepoint in question with the previous
one. This approach allows us to track local changes in linguistic variables
over time without making any assumptions about the shape of the learning (or
“unlearning”) curve. Note that this means that time is represented with several
variables in the models below, each one quantifying a single “step,” rather than
being modeled with, for instance, a single continuous variable. In all models
below, exposure group is coded as a dummy variable with the limited-exposure
group set as the baseline: This allows us to interpret main effects as changes
in the limited-exposure group and interactions with the exposure variable as
differences between the two groups. These data involve multiple observations
of each subject, which is modeled using by-subject random intercepts and
slopes in a linear mixed-effect regression, implemented with the lme4 package
in R (Bates et al., 2015b). By-subject random intercepts allow each subject
to differ in their overall score on the measure at issue and are included in all
models. By-subject random slopes allow subjects to differ in how their scores
change over time; each such parameter makes model-fitting substantially more
complex and requires increasing amounts of data to be accurately estimated.
For this reason, we added random slopes one at a time and retained only those
that significantly improved model fit according to a chi-square test, following
Bates et al. (2015a). This means that the various models presented below have
different random-effects structures and, in particular, a different number of
random effects associated with the time variables described above. The time
steps that are retained in the random-effects structures are essentially those
associated with a high degree of between-subject variability. All models are
presented below with the random effects that were retained and the full table
of fixed effects (those that were systematically manipulated in the experiment).
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Fixed effects include an estimated coefficient, standard error for that estimate,
and test statistics associated with the Sattherthwaite approximation (df, ¢,
p). These last three statistics were implemented using the ImerTest package
(Kuznetsova et al., 2017).

Although we have included p-values here to help readers assess the robust-
ness of effects, we caution that these should not be taken as binary indicators
that an effect is “real” or “not real”. Because little prior research exists on the
questions examined here and the size of our subject pool is limited, p-values
make a very limited contribution. It is just as important to focus on the direc-
tion of trends in the data and their size.

The final analyses attempt to disentangle some interactions between time,
exposure, and peak instructional attainment. For these data, each subject
reaches peak instructional attainment only once, and the outcome at the end
of the study is only a single measurement, so there is no within-subject effect
being studied. To model these data, we used general linear regressions with no
random effects and report standard test statistics associated with these simpler
models. Peak instructional attainment here is centered around the mean so that
other effects can be interpreted with respect to a subject with average peak
instructional attainment, rather than zero, which is uninterpretable.

Results

The research questions introduced above concern two main questions: 1) the
relationship between type of exposure and retention of oral proficiency, flu-
ency, vocabulary knowledge, and lexical diversity after study abroad and for-
mal instruction ends; and 2) whether any putative effect of exposure type on
participants’ language skills 6 years after graduation is due to higher peak in-
structional attainment, or whether there is an effect of continuing exposure
on linguistic outcomes independently of peak instructional attainment. We ad-
dress questions about the effect of exposure on the different linguistic variables
in the following subsections. The final section attempts to address whether ex-
posure effects are mediated by peak instructional attainment.

Exposure and Proficiency

Table 2 provides descriptive statistics for proficiency, based on the EIT results,
and Figure 1 shows how EIT performance changed over time for those with
consistent continuing linguistic exposure and those with more limited contin-
uing exposure. Both groups showed substantial gains in performance between
presojourn and postsojourn 1. Subsequently, the two groups diverged to some
extent. Those with consistent language exposure showed a slight improvement
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Table 2 Descriptive statistics for Elicited Imitation Test performance across groups and
timepoints

Postsojourn 1 Postsojourn 3 Postsojourn 4

Condition Statistic Presojourn 5 months?® 4 years 7 years

Limited M 72 97 94 93
n 12 12 12 12
SD 13 10 14 13
95% CI Upper 80 103 102 100
95% CI Lower 65 91 86 86

Consistent M 76 97 101 104
n 16 16 13 16
SD 18 15 9 10
95% CI Upper 85 104 106 108
95% CI Lower 67 90 96 99

“Time period refers to the amount of time after residence abroad ended.

Proficiency over time by exposure

(=]
N — X
—
!
T T .
N : .
= S - - % ] .
@ x . .
8% -
x —e— limited
g 1 X -X- consistent
I T T I T
0 2 4 6 8
Years from pretest

Figure 1 Performance on the Elicited Imitation Task over time, split by group accord-
ing to amount of continuing L2 exposure. Points are individuals’ scores. Lines are lo-
cally weighted regressions showing trends in each of the two groups. EIT = Elicited
Imitation Test.

over the following 6.5 years, on average, and those with more limited exposure
showed a slight decrease in performance, on average.

To examine the time course and robustness of these patterns, we con-
structed a linear mixed-effects regression model of EIT scores. Fixed effects
were exposure type, time, and the interaction between the two. We difference-
coded time as a scalar variable, which assessed changes in EIT scores from one
time point in our design to the next. Random effects included by-participant in-
tercepts and slopes for two of the three scalar time variables. Results are shown
in Table 3.
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Table 3 Summary of the Elicited Imitation Test model. Degrees of freedom and p-
values based on the Sattherthwaite approximation. Limited-exposure group set as base-
line

Random Effects Variance SD
Participant (Intercept) 225.2 15.01
Time postsojourn 1 x participant 30.14 5.49
Residual 32.73 5.72
Std. t 95% CI  95% CI
Fixed Effects Estimate Error df  value Pr(>[t|) lower upper
(Intercept) 7233 4.64 2600 156 <0.01 63.27 81.4

Exposure consistent 379  6.13 26.00 0.62 0.54 -8.2 15.78
Time postsojourn 1 2458  2.82 4038 871 <0.01 19.13 30.03

(5 months)

Time postsojourn 3 -2.83 234 4950 -1.21 0.23 -7.32 1.65
(4 years)

Time postsojourn 4 -1.25 234 4950 -0.54 0.59 -5.73 3.23
(7 years)

Exposure consistent ~ —3.58  3.73 40.38 -0.96 034 -10.79 3.63
x Time
postsojourn 1

Exposure consistent 7.86  3.19 5034 247 0.02 1.74 13.97
x Time
postsojourn 3

Exposure consistent 2.60 319 5034 0.82 0.42 -3.51 8.72
x Time
postsojourn 4

Before going abroad, the main effect of exposure was small and not robust,
indicating that there was no clear or consistent preexisting difference between
the two groups that later differed in their continuing exposure. At time post-
sojourn 1, 5 months after the end of the study abroad program, EIT scores in-
creased substantially (19-30 points on average for the limited-exposure group),
and this was significant. The limited-exposure group displayed small decreases
in EIT score after this point, but these were not significant. The only signifi-
cant difference from this timeline in the consistent-exposure group was be-
tween the first administration upon return (postsojourn 1) and the follow-up
3.5 years later (postsojourn 3): The limited-exposure group displayed a small
(n.s.) decrease in EIT during this span; the consistent-exposure group instead
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Speech rate over time by exposure
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Figure 2 Speech rate over time, split by group according to amount of continuing lan-
guage exposure. Points are individuals’ scores. Lines are locally weighted regressions
showing trends in each of the two groups.

improved on the test, which resulted in the significant interaction between ex-
posure and the postsojourn 3 timepoint. The difference between the two groups
was estimated at roughly 8 points, but could be as small as 1.7 or as large as 14.

These analyses confirmed that both groups’ EIT performance improved
postsojourn, that the group with more continuing exposure after return per-
formed better on the EIT than the group with less exposure, and that most
of this divergence occurred between 5 months and 4 years postsojourn. As
Figure 1 suggests, there was likely even more divergence after this time point,
but the effect was smaller and did not reach statistical significance.

Exposure and Fluency
Table 4 provides the descriptive statistics for the fluency variable, operational-
ized as speech rate in the oral interview. Figure 2 shows how speech rate in
syllables per minute changed over time for the two exposure groups, parallel
to Figure 1. The six time points were as shown in Table 1. Again, both groups
showed substantial gains in performance as expected during their time abroad
(between presojourn and in-sojourn 3) and appeared to diverge substantially
at the postsojourn 3 time point. Those with consistent language exposure
maintained a roughly consistent speech rate over the following 7 years, on
average, and those with more limited exposure showed a decrease in speech
rate, on average.

The mixed-effects model summarized in Table 5 is similar to the earlier one
for EIT but with more timepoints and syllables per minute as the dependent
variable. Fixed effects are exposure type, time, and the interaction between the
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Table 5 Summary of speech-rate model. Degrees of freedom and p-values based on the
Sattherthwaite approximation. Limited-exposure group set as baseline

Random Effects Variance SD
Participant (Intercept) 1,026.75 32.04
Time in-sojourn 3 x participant 722.27 26.88
Time postsojourn 1 x participant 124.26 11.15
Time postsojourn 2 x participant 75.67 8.70
Time postsojourn 3 x participant 284.95 16.88
Residual 162.43 12.75
Std. t 95% CI  95% CI
Fixed effects Estimate Error df  value Pr(>[t)) lower upper
(Intercept) 136.16 995 26.06 13.68 <0.01 11695 155.61
Exposure consistent 12.23  13.17 26.06 0.93 036 -13.19 37.64
Time in-sojourn 3 37.27  9.65 27.82 3.86 <0.01 18.7 55.98
Time postsojourn 1 —-16.01 6.59 2797 243 0.02 -28.72 -3.17
(5 months)
Time postsojourn 2 7.25 578 37.75 1.26 0.22 -3.9 18.41
(9 months)
Time postsojourn3  -19.97  7.13 34.01 -2.8 0.01 -33.79 —-6.16
(4 years)
Time postsojourn 4 4.08 52 4583 0.78 0.44 -5.81 14.07
(7 years)
Exposure consistent -9.88 12.6 2695 -0.78 044 3426 14.35
x Time
in-sojourn 3
Exposure consistent 6.5 845 27.81 0.77 0.45 -9.92 22.76
x Time
postsojourn 1
Exposure consistent -5.38 7.7 3831 -0.7 0.49 -19.99 9.42
x Time
postsojourn 2
Exposure consistent 28.71 9.68 36.59 296 0.01 11.88 46.79
x Time
postsojourn 3
Exposure consistent -0.64 7.16 47.23 -0.09 093 -14.72 12.13
x Time

postsojourn 4
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two. Random effects include by-participant intercepts and slopes for all but
one of the scalar time variables.

For the limited-exposure group, speech rate increased substantially by the
end of their time abroad (in-sojourn 3; 19-56 syllables/minute). Their speech
rate then underwent significant declines by 5 months later (postsojourn 1; 3—29
syllables/minute) and again between 9 months and 4 years later (postsojourn
3; 6-34 syllables/minute). The consistent-exposure group underwent a reason-
ably similar trajectory, but rather than a decline between times postsojourn 2
and postsojourn 3, they displayed a small increase on average in speech rate,
which resulted in the significant interaction between exposure group and time
at postsojourn 3.

In summary, similar to EIT performance, both groups’ speech rate in-
creased during their time abroad; the group with more continuing exposure had
a higher speech rate after return than the group with less exposure, and most
of this divergence occurred between 9 months and 4 years after returning.

Exposure and Lexical Diversity

Table 6 displays the descriptive statistics for lexical diversity, operationalized
using MATTR, on the oral interview. Figure 3 shows how lexical diversity
changed over time across consistent and limited continuing exposure groups.
As with the other measures, lexical diversity appeared to increase substantially
for both groups during their time abroad (between presojourn and in-sojourn
3). Interestingly, both groups seemed to undergo a slight decline in lexical
diversity throughout the first year after their return (between time in-sojourn
3 and postsojourn 2). Lexical diversity scores then showed a slight increase at
the next two 3-year intervals, which seemed slightly larger for the consistent
exposure group.

Table 7 summarizes a mixed-effects model of lexical diversity parallel to
the one of speech rate in the preceding section. Fixed effects are exposure
type, time, and the interaction between the two. Random effects include by-
participant intercepts and slopes for all but one of the scalar time variables.

Unlike the other two variables examined thus far, none of the time-trends
nor the group differences noted in Figure 3 reached statistical significance for
lexical diversity scores, except for the rise in diversity at time in-sojourn 3. The
MATTR measure is a mean over ratios that range from 0 to 1: Most effects here
were smaller than 1% on this scale, and the 95% confidence intervals crossed
0. The two largest effects, estimated between 1 and 2%, were those associated
with the initial rise at the end of the speakers’ time abroad (in-sojourn 3) and
the divergence between groups at timepoint postsojourn 3 roughly 4 years after
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Lexical diversity over time by exposure
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Figure 3 Lexical diversity over time, split by group according to amount of continu-
ing L2 exposure. Points are individuals’ scores. Lines are locally weighted regressions
showing trends in each of the two groups. MATTR = Moving Average Type-Token
Ratio.

the time abroad (interaction between exposure and time postsojourn 3), which
is where we found divergence for the other variables as well. Given the nois-
iness of the data, the interaction at postsojourn 3 did not reach significance
at the alpha = 0.05 level. The fact that one of these effects reached the alpha
criterion and the other did not is not itself evidence that the two effects are
different from one another (Gelman & Stern, 2006); it is just that there is more
uncertainty around our estimate of the interaction parameter, as indicated by
the confidence intervals. The confidence intervals also indicate that the effect
at in-sojourn 3 may be extremely small (as low as 0.001), even if it is robust.

Exposure and Vocabulary Knowledge (X-lex)

Table 8 displays the descriptive statistics for the Exposure and Vocabu-
lary Knowledge test, X-lex, and Figure 4 shows how vocabulary knowledge
changed over time across consistent- and limited-exposure groups. As with
the other measures, vocabulary increased substantially for both groups during
their time abroad (between presojourn and in-sojourn 3). After the return from
abroad, scores appeared more or less flat in the limited-exposure group and
showed a slight rise in the consistent-exposure group.

The confidence intervals in Table 7 suggest that by the final timepoint in the
study, the consistent-exposure group had a substantial vocabulary advantage
over the limited-exposure group. But as with the lexical diversity measure,
trends within each group and divergence between the two groups were not large
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Table 7 Summary of the lexical-diversity model. Degrees of freedom and p-values
based on the Sattherthwaite approximation. Limited-exposure group set as baseline

Random Effects Variance SD
Participant (Intercept) 0.001 0.023
Residual 0.000 0.016
95% CI
Std. t 95% CI  upper
Fixed effects Estimate Error df  value Pr(>[t|) lower (>1t)
(Intercept) 0.439 0.007 80.15 60.82 <0.01 0.426 0453
Exposure consistent 0.004 0.010 80.15 0.37 0.71 -0.015 0.022
Time in-sojourn 3 0.017 0.008 124.80 2.03 0.04 0.001 0.032

Time postsojourn I~ —0.001  0.008 123.90 -0.15 089 -0.017 0.014
(5 months)

Time postsojourn2 ~ —0.004 0.008 123.90 -0.46 0.64 -0.018  0.011
(9 months)

Time postsojourn 3 0.009 0.008 123.90 1.13 026 —-0.006  0.023
(4 years)

Time postsojourn 4 0.002 0.007 123.90 0.27 0.79 —-0.013 0.017
(7 years)

Exposure consistent 0.005 0.011 12450 0.51 0.61 -0.015 0.025
x Time
in-sojourn 3

Exposure consistent —0.006 0.011 124.50 —0.58 0.56 —0.026 0.014
x Time
postsojourn 1

Exposure consistent —0.009 0.010 124.10 -0.90 0.37 -0.029 0.01
x Time
postsojourn 2

Exposure consistent 0.017 0.010 124.60 1.59 0.12  -0.003 0.037
x Time
postsojourn 3

Exposure consistent 0.001 0.010 124.40 0.08 0.93 -0.019 0.021
x Time
postsojourn 4

or consistent enough to attribute confidently to any particular time interval,
even though the two groups ended up differently at postsojourn 4. A regression
model of group differences over time is summarized in Table 9.
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Table 8 Exposure and Vocabulary Knowledge Test descriptives

Presojourn  In-sojourn3  Postsojourn3  Postsojourn 4

Condition Statistic (4 years)? (7 years)

Limited M 2,854 3,183 3,091 3,171
n 12 9 11 12
SD 520 491 474 612
95% CI Upper 3,148 3,504 3,371 3,517
95% CI Lower 2,560 2,862 2,811 2,825

Consistent M 2,784 3,372 3,667 3,750
n 16 16 12 16
SD 824 557 573 589
95% CI Upper 3,188 3,645 3,991 4,038
95% CI Lower 2,380 3,099 3,343 3,462

Note. *Time period refers to the amount of time after residence abroad ended.
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Figure 4 Exposure and Vocabulary Knowledge Test over time, split by group according
to amount of continuing L2 exposure. Points are individuals’ scores. Lines are locally
weighted regressions showing trends in each of the two groups.

Long-Term Retention, Peak Instructional Attainment, and Exposure

The preceding analyses found significant effects of continuing exposure on
EIT proficiency and speech rate. That is, the consistent-exposure group tended
to perform higher on both measures at postsojourn 1 than the limited-exposure
group. The question thus arises whether differences between the groups are
really based on continuing exposure or simply reflect the fact that speakers
who reached higher peak instructional attainment were more likely on average
both to continue using the target language frequently and to score highly on
tests at a later date. Figure 5 examines in more detail the relationship between
EIT score at time point postsojourn 1 and EIT score at time point postsojourn
4, representing the end of the study.
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Table 9 Summary of vocabulary model. Degrees of freedom and p-values based on the
Sattherthwaite approximation. Limited-exposure group set as baseline

Random Effects Variance SD
Participant (Intercept) 173,094 416
Time postsojourn 3 X participant 216,421 465.2
Residual 223,036 472.3
Std. t 95% CI  95% CI
Fixed effects Estimate Error df value Pr(>[t|) lower upper
(Intercept) 2,854 182 447 157 <0.01 2,505 3,204
Exposure consistent =70 240 447 03 0.77 -532 393
Time in-sojourn 3 262 215 528 1.2 0.23 —148 678
Time postsojourn 3 -22 257  56.7 0.1 0.93 -516 472
(4 years)
Time postsojourn 4 77 199 495 04 0.70 =303 458
(7 years)
Exposure consistent 326 272 508 1.2 0.24 -200 845
x Time
postsojourn 3
Exposure consistent 320 337 568 09 0.35 -330 963
x Time
postsojourn 3
Exposure consistent 3 271 515 0.01 0.99 -518 522
x Time

postsojourn 4

There is a substantial positive correlation between earlier EIT scores and
later EIT scores for both groups. The slope of the relationship appears to be
steeper for the group with limited continuing exposure. And participants with
limited continuing exposure were more likely to show a decrease in EIT score
over the course of the study than those with more consistent exposure, as shown
by the number of points above and below the y = x diagonal. To examine
whether differences in outcomes in the two groups are fully accounted for by
the preexisting differences in EIT scores at time point postsojourn 1, we con-
structed a linear regression model of final EIT scores at postsojourn 4, with
group scores at postsojourn 1 and their interaction as predictors. Because we
are modeling only one datapoint per subject here, there is no random effects
structure, and we use a plain general linear model. Results are summarized in
Table 10.
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Table 10 Summary of Elicited Imitation Test model. Limited-exposure group set as
baseline

95%CI  95%CI

Effects B Std. Error ¢ value Pr(>t)) lower upper
(Intercept) 92.96 1.59 584 <0.001 89.84 96.08
Exposure consistent 10.48 2.11 5 <0.001 6.36 14.61
Postsojourn 1 score 1.06 0.16 6.6 <0.001 0.75 1.38
Exposure consistent x —0.44 0.19 2.4 0.027 -0.81 -0.07

Post sojourn 1 score

The model shows that for every point higher a participant in the limited-
exposure group scored on the EIT at postsojourn 1, they scored on average
1.06, 95% CI [0.75, 1.38], points higher at postsojourn 4. The slope of that
relationship was 0.07-0.81 points smaller for participants in the consistent-
exposure group, and the difference between these slopes was significant, as
shown in the interaction. In other words, the relationship between peak instruc-
tional attainment and proficiency at postsojourn 4 was moderated by exposure.
Independently of peak instructional attainment, participants with more consis-

Language Learning 75:1, March 2025, pp. 42-76 66

LORIPUOD pUe swiie | 8y} 885 *[9202/0/€0] uo Areiqiauluo A “Aiseaiun uolp i aiBeused Aq 992T Bue|TTTT 0T/I0p/woo A3 1mArelq1jpul|uo//sdny wouy pepeojumod ‘T ‘5202 ‘2266L97T

00" A3 1M

85U8017 SUOWILLIOD aA1E8.1D 3|ced 1 dde a3 Aq peusenob ae sspie YO ‘38N JO Sajni Joy ARig 1T 8uluO A3|1IM UO (SUOLIPUCO-PUE:



Tracy-Ventura et al. Is Second Language Attrition Inevitable After Instruction Ends
X X

«
£ 8- )

N
2 /
o g ,
2 ®
[72]
o g8 .
2 & 2
g
e B R
e X X X x-”
8 o ol
g 87 R
= ) -6 .

7 @® °

= ot T -~ limited (r = 0.70)

o -
[7) IS --%-- consistent (r = 0.79)

— 3 — y=x

I I I I
100 150 200 250

Sylls/min. at time in—sojourn 3
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als’ scores. Solid line is the y = x diagonal; dashed and dotted lines are from simple
regressions fit to the limited- and consistent-exposure groups, respectively.

tent exposure scored about 6.4—14.6 points higher on the EIT at the end of the
study. This shows that their higher scores relative to the limited-exposure group
were not simply a function of how proficient they became in the earlier stages
of the study; consistent exposure was linked to higher proficiency 6 years after
graduation (and 7 years after study abroad) regardless of peak instructional at-
tainment. What the interaction showed is that, even though most of the variance
in outcomes at postsojourn 4 within each group was predictable from the vari-
ance in their peak instructional attainment, the size of the predictive effect was
larger for the group with less consistent exposure. In other words, the best way
to end up a highly proficient speaker is to start out as a highly proficient speaker
after your time abroad. But the benefit of being a highly proficient speaker at
that earlier time, or equivalently the disadvantage of being a relatively nonpro-
ficient speaker at that earlier time, is not as large if one has continuing exposure
to the language. One interpretation is that continuing exposure allows every-
one to improve over time, reducing the differences between those who attained
higher peak instructional attainment and those attaining lower levels.

Fluency
Figure 6 shows the corresponding plot for speech rate in the oral interview.
As with the EIT, participants who reached higher levels by the end of study
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Table 11 Summary of fluency model. Limited-exposure group set as baseline

Effects B Std. Error  fvalue  Pr(>t|)
(Intercept) 145 9 16.4 <0.001
Exposure consistent 33 11 3 <0.01
In-sojourn 3 score 0.74 0.3 25 0.02
Exposure consistent x In-sojourn 3 score  0.14 0.35 0.4 0.69

abroad tended to still display higher levels 7 years later. As with the EIT, vari-
ance in peak instructional attainment explained most of the variance in speech
rate at postsojourn 4 (though not quite as much as for the EIT). And as with the
EIT, subjects with consistent exposure appeared to be more likely to improve
over time than those with limited exposure. Unlike the EIT, however, there was
no robust difference between groups in the size of the peak instructional at-
tainment effect here, and the difference in slopes was minimal, as shown in
Table 11. This does not provide support, then, for the idea that continuing ex-
posure has a “leveling” effect on speech rate as it appears to for proficiency.
Instead, peak attainment appears to be roughly as important for the group with
consistent continuing exposure as it is for the group with more limited expo-
sure. The relationship between peak instructional speech rate and postsojourn
4 speech rate does not appear to be moderated by exposure.

We did not examine this type of moderation model for the other two de-
pendent variables, lexical diversity and vocabulary knowledge. This is because
neither of these variables showed much difference over time after the sojourn,
nor much difference between groups. As such, it was not appropriate to ex-
plore whether differences between groups were caused by exposure effects or
preexisting peak instructional attainment differences.

Discussion
The goal of the current study was to explore several variables that may con-
tribute to long-term retention of L2 proficiency. As Schmid (2023) emphasized,

It is no exaggeration to say that we currently have no understanding of
how—or even if—FL skills can attrite; of which grammatical or lexical
features are more or less vulnerable, and why; of whether and how
different subskills or modalities are differentially affected; of what other
factors (length of time, amount of contact, attitudes) will facilitate or
impede attrition and to what degree; nor in how former learners can be
supported in maintaining or regaining proficiency and whether
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pedagogical approaches geared towards teaching a language the first time
round are fit for purpose in re-learning.

(p-2)

The benefit of the data utilized in the current study is that they span 8 years
(2011-2019), including the time period that Bahrick (1984) demonstrated to be
important for attrition, the first 6 years after instruction. Data collection for the
current study began presojourn, when participants were finishing their second
year of university. Data were then collected three times while they were abroad
and twice while they were completing their final year of university. Three and 6
years after graduation, we met with them again. No longer students, their lives
were quite different from each other, as were their relationships with and use of
their L2s. Due to the mixed-methods approach adopted in this study, we could
utilize qualitative data to categorize participants as either having consistent or
limited exposure to their L2s. Furthermore, the longitudinal quantitative data
allowed us to document participants’ peak instructional attainment, which
for many of them was at the end of their year abroad. However, over half of
our long-term participants (57%) have continued to use their L2 skills (not in
formal instruction though), and some are still showing signs of development
in different areas of their linguistic knowledge and use. Due to the different
language assessments administered in our study (an oral proficiency test, an
oral interview, and a vocabulary test), we could compare across subskills to
begin to investigate many of the areas mentioned in Schmid (2023).

Results of research question 1, first of all, demonstrate very little attrition
among our participants. That being said, we did find different patterns among
our findings for general proficiency, oral fluency, lexical diversity, and vocab-
ulary knowledge. Although on the oral proficiency test (i.e., EIT) we found a
significant difference between the exposure groups at the 2019 posttest (post-
sojourn 4), the limited-exposure group did not show any significant change
since returning from study abroad in 2012 (postsojourn 1) and continued to
score at a level much higher than when the study began in 2011. The differ-
ence between the groups at postsojourn 4 was thus due to the consistent group
continuing to show improvement over time and not to the limited-exposure
group showing attrition. Regarding oral fluency, operationalized in the cur-
rent study as speech rate in an oral interview, the results differed slightly.
Both groups showed a decline after study abroad in their speech rate, but the
consistent group improved again at postsojourn 3, whereas the limited group
showed a significant decline at postsojourn 3. There is little change in the lim-
ited group’s scores at postsojourn 4, however, suggesting that their fluency
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may have stabilized between postsojourn 3 and postsojourn 4 (3—6 years after
graduation).

Showing yet another pattern, lexical diversity in the oral interview, opera-
tionalized as MATTR, did not show significant differences between the groups
at any of the time points. The consistent-exposure group did perform higher
at postsojourn 3 and postsojourn 4, but the differences were not significant.
For vocabulary knowledge (results of the X-lex test), the consistent-exposure
group had somewhat higher scores at the end of the study, yet the differences
between groups were not large or robust enough to be tracked with certainty
to a particular interval of time. Mickan et al. (2023) found that language use
played a role in retention of Spanish vocabulary as measured on a picture-
naming test. Considering our results as well, it seems that exposure/use is im-
portant for retention when receptive vocabulary knowledge is measured using a
controlled test. However, when productive vocabulary knowledge is measured
on a more open task, such as an oral interview, the results are less clear. It may
be the case that other measures of lexical richness, such as lexical sophistica-
tion, would be more sensitive to changes based on exposure.

In sum, the results of research question 1 demonstrate that participants gen-
erally retained the proficiency developed during their earlier language studies,
regardless of subsequent level of exposure; only speech rate fluency showed
a significant decline for the limited exposure group. However, the consistent-
exposure group continued to improve to some degree, performing better than
the limited-exposure group at the end of the study (postsojourn 4) in oral pro-
ficiency, oral fluency, and vocabulary (though not lexical diversity); and it was
at postsojourn 3 (4 years after study abroad and 3 years after graduating) when
these divergences between the groups became evident. This time period was
also important in Bahrick (1984). Although the assessments used in the two
studies were notably different, the findings suggest that an initial period of
attrition is likely within the first 6 years postinstruction. However, the results
also suggest that not all aspects of linguistic knowledge or performance change
during this time, which highlights the importance of using multiple assess-
ment types. In Bahrick’s study, learners’ abilities mostly stabilized after 6 years
postinstruction. Our last data collection wave also took place 6 years after par-
ticipants graduated. To test whether their abilities stabilized after that time,
another data collection wave would be needed.

Research question 2 examined the relationship between long-term re-
tention, peak instructional attainment, and exposure to explore the extent to
which differences between exposure groups on the EIT and fluency in the oral
interview at postsojourn 4 could reflect initial differences in peak instructional
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attainment. In other words, could it be the case that speakers who reached
higher peak instructional attainment at the end of their studies were more
likely on average both to continue using the target language frequently and
to score highly on tests at a later date? Overall, results of research question
2 demonstrate that improved outcomes on proficiency and fluency for the
consistent group relative to the limited group are not entirely explained by
peak instructional attainment; that is, consistent exposure per se also improves
long-term outcomes. This leads to the question of whether peak instructional
attainment works differently for the consistent and limited groups. Results for
this question demonstrate that the variable of peak instructional attainment, as
measured in the EIT, is relevant for long-term retention, but it is more impor-
tant for the limited-use group compared to the consistent group. Participants
in the limited group, who had higher peak instructional attainment at the end
of their studies, attrited less. However, it is important to keep in mind that the
amount of decline across all attainment levels was relatively small. Regarding
fluency, the results differ somewhat from proficiency. For fluency, peak in-
structional attainment is also relevant for long-term retention, but it is equally
important for both exposure groups. It thus appears that the effect of peak in-
structional attainment may work differently for the two groups. This finding is
novel and not based on a particularly large sample of speakers, so we interpret
it with caution until it can be replicated in other studies. Very few studies on
L2 attrition/long-term retention have included measures of oral fluency, but
results of the current study suggest that it is an important measure to include.
Results of this study demonstrate that consistent practice after completing a
degree in a foreign language is a clear way to maintain advanced skills already
acquired and also potentially to continue to improve. One of the challenges of
measuring exposure in a longitudinal study such as this is how to do it reliably.
Because some data points span 3 years, we had to find a way to categorize
participants based on their experience over that time. We did not regularly ask
them to answer questionnaires about language contact. Instead, in an oral in-
terview in their L2 and another one in their L1, we asked them to tell us about
their language use over the past 3 years. Participants often answered with much
shame that they had not been practicing their French or Spanish and that they
felt guilty about that. Even within the consistent group we witnessed much in-
dividual variation, from a participant who was living in Mexico and married to
a Mexican citizen to a participant living in the UK, whose main exposure was
the Spanish-language soap operas she watched nearly every day. To better un-
derstand how much practice is needed to maintain L2 skills, we need additional
studies that investigate the issue of quantity and quality of exposure/rehearsal
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in a more fine-grained way. Mickan et al. (2023) operationalized quality of
Spanish input as native versus nonnative speaker interlocutors and found that
speaking with native Spanish speakers was more beneficial for retention. Our
method of categorizing participants into limited- or consistent-exposure groups
considered interaction with other users of their L2 as well as other sources of
input like digital media, and others. Although our method of operationalizing
exposure could certainly be improved, we suggest that when considering qual-
ity of the input, other variables besides L1/L2 status should be considered.

One of the main findings of this study is the role that peak instructional
attainment plays in long-term retention/attrition of second languages acquired
primarily in an instructional setting and including a year abroad. Participants
in our limited-exposure group still showed variation in their performance on
the EIT and speech rate on the interview, but in general, most could be clas-
sified as advanced speakers of their L2s at the time of their graduation from
university. Additional research is needed with learners of lower proficiency
levels to better understand at what point learners might hit a general critical
threshold of proficiency, as Neisser (1984) suggested, that supports long-term
retention.

Conclusion

We posed the following questions at the outset of this manuscript: What hap-
pens to hard-earned language skills when students stop using them regularly?
Do they change at all? Are they lost? Are some skills impacted more than
others? The findings from our longitudinal data provide some indication that
these skills are not lost after 6 years when an advanced level of proficiency is
reached but that some skills are impacted more than others. In particular, oral
fluency benefits from continued use. We also asked, what activities help in the
long-term maintenance of advanced language skills? Based on the participants
in the current study, continued exposure to the target language not only ap-
pears to protect against attrition, but for some skills, even results in continued
improvement after instruction ends.

This study represents only some of what is possible using the LANGSNAP
corpus. As nearly all of the longitudinal data used in this study are publicly
available (only data which cannot be fully anonymized are unavailable), this
allows for other researchers to begin to utilize this resource to explore some of
the issues raised by Schmid (2023).

Final revised version accepted 27 April 2024
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Note

1 Advanced proficiency has multiple definitions in the literature (e.g., Byrnes, 2012;
Olson, 2023). We consider the learners in the current study as advanced given the
following evidence: Learners in the current study were pursuing Bachelor’s degrees
in French and/or Spanish, were required to write an undergraduate dissertation in
the target language, and had been studying the target language for 8.4 years (SD =
4.1). Their oral proficiency was also assessed independently as part of the current
study and demonstrated that upon returning from their year abroad, they had
achieved a level representative of advanced proficiency using Bowden (2016)’s
benchmarks: Advanced M = 96.5 (range: 61-116); Very advanced M = 109 (range:
99-119); learners in the current study fall within these ranges in each of the
postsojourn periods (see Table 2).
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