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Understanding language learning in later life can elucidate how linguistic experiences and age-specific cognitive skills can be leveraged for language acquisition, providing insight into how lifelong experiences configure our learning capacity. In this study, we examined to what extent acquisition and maintenance of a non-native language (English) is scaffolded by cognitive skills and previous linguistic experiences in older adults; and to what extent these cognitive/linguistic factors predict older learners’ success in acquiring novel functional language. We recruited 53 participants who were native speakers of Mandarin, Spanish, Tagalog, and Somali, had continued to learn English as adults, and were currently exposed to majority-English contexts. To identify contributors to participants’ English skills, we administered a language history and self-reported proficiency interview, brief cognitive testing, and verbal fluency tasks in L1 and English. We found that digit span and orientation measures were cognitive predictors of English proficiency, while similarity of known languages to English, L1 skills, and English language exposure were linguistic predictors of English skills. To examine participants’ ability to maintain language knowledge and to learn new functional English, we also conducted a preliminary longitudinal service-based study in a subset of 19 participants using our Specific-Purpose English Communication System for Seniors (SPECSS) curriculum. In this subset of SPECSS learners, we identified digit span and orientation, but not age, as cognitive predictors of short-term language maintenance. Further, better novel English learning as a result of our curriculum was observed in learners whose other known languages were less similar to English. Findings inform best practices in developing language curricula for older adults, and help generate new hypotheses on preparedness for language learning across the adult lifespan with a possible interaction between cognitive skills and transfer of knowledge from previous languages in multilingual older learners.
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INTRODUCTION

Increased age has long been thought of as limiting individuals’ abilities to learn new languages, consistent with age-related changes in memory (e.g., Ullman, 2001; Janacsek et al., 2012) as well as in neural plasticity (e.g., Lillard and Erisir, 2011). Yet, cognitive benefits (Bak et al., 2016), neural reorganization (Mohr et al., 2014), and learning success (Marcotte and Ansaldo, 2014) have been demonstrated with language training in older adults. The literature on older adults’ language learning remains sparse (Blumenfeld, 2012; Antoniou et al., 2013; Marcotte and Ansaldo, 2014; Bak et al., 2016) and clear practical and theoretical needs exist for a better understanding of language learning capacity across the lifespan. For example, of the US population above age 60, 15% speak a language other than English at home and, of these individuals, 58% speak English “less than very well” (Ryan, 2013). Low proficiency in the majority language has been shown to reduce health outcomes (Ponce et al., 2006; Mui et al., 2007) and well-being (Ding and Hargraves, 2009), creating a need for age/cognition-appropriate language curricula that can enhance the functional English skills of older adults. Further, understanding language learning in later life can elucidate how extensive linguistic experiences and age-specific cognitive skills can be leveraged for novel language acquisition, thus providing insight into how lifelong experiences configure our language learning capacity. Here, we examine cognitive and linguistic predictors of language attainment in a diverse group of older adults who are late learners of English, and report on an initial examination of language maintenance and novel learning in a subset of this group that can inform benefits of and approaches to language learning in older adults.

Hurdles to adult foreign language learning include greater entrenchment of already-acquired linguistic knowledge, potentially making it more challenging for adult learners to re-structure representations during novel learning. Relatedly, robust previous language representations may result in negative transfer of previous knowledge to the new language, yielding errors, and incomplete acquisition. Moreover, lack of social opportunities to use the new language may limit the extent of immersion. On the flip side, factors that may optimize adult language acquisition include positive transfer of previously acquired knowledge to the new language and internalization of novel linguistic information through continued immersion (Unified Model of Second Language Acquisition, MacWhinney, 2005, 2012). These hurdles and protective factors provide a framework to examine cognitive and experiential predictors of language attainment and maintenance in older adults, with a focus on three interrelated factors: age-related cognitive processes, previous knowledge of L1 and other languages, and experience in the new language.

Language learning involves a number of cognitive skills, including the ability to hold novel sound representations in phonological short-term memory (e.g., Papagno et al., 1991; Papagno and Vallar, 1995; Kaushanskaya, 2012) and working memory for later integration (e.g., Miyake and Friedman, 1998) and consolidation (Whitfield and Goberman, 2017). In addition, adult foreign language learning has been shown to involve integration of novel and previous knowledge through associations between translation equivalents (e.g., Kroll and Stewart, 1994), blending of semantic content (De Groot, 1992), and both positive and negative transfer between overlapping and distinct aspects of the previous and novel languages (MacWhinney, 2012). Therefore, language learners must walk a fine line between allowing co-activation of their languages for integration and transfer, and inhibiting previous languages to allow novel learning and processing. Consistently, evidence from a number of studies with younger adults suggests that cognitive resources are recruited to manage interference from non-target languages in individuals who are learning a novel language (e.g., Raboyeau et al., 2010; Bartolotti et al., 2011).

With cognitive aging, declines have been identified in processes that underlie language learning, including phonological short-term memory and working memory (e.g., Gregoire and Van der Linden, 1997), encoding (e.g., Craik, 2002), and consolidation of new memories (e.g., Meyer and Federmeier, 2010), as well as inhibitory control (e.g., Lustig et al., 2007). Consistently, in the linguistic domain, older adults have been shown to be less likely than younger adults to recruit cognitive processes for competition resolution (e.g., Blumenfeld et al., 2016b), benefit more from the presence of a semantic context during ambiguity resolution (Lee and Federmeier, 2011), and are less likely to re-interpret linguistic information (e.g., Meyer and Federmeier, 2010). These age-related changes allow for a series of predictions on language learning in older adults, including less efficient learning because of decline in executive function, and a potential shift to alternative cognitive pathways. Indeed, Marcotte and Ansaldo (2014) found that older adults do succeed at language learning but do so with more practice and through different learning strategies. Marcotte and Ansaldo (2014) found similar learning outcomes when younger and older French-speakers learned Spanish. However, the older adults required more time (25 days instead of 14 days in younger adults) to reach ceiling in learning Spanish words. In addition, Marcotte and Ansaldo’s neuroimaging findings revealed that older learners relied more on episodic memory and visual learning pathways than their younger peers who relied more on frontal cognitive control networks. In fact, in a recent review, Amer et al. (2016) have argued that older adults’ greater reliance on previously encoded information in new contexts relates directly to their reduced reliance on cognitive control. Older learners may thus show longer learning trajectories with increased reliance on previous knowledge.

Even younger adult learners have been shown to rely heavily on previous linguistic knowledge when acquiring a novel language. A robust research base exists on language transfer as a significant contributor to language learning [e.g., Lotto and De Groot, 1998; Sparks et al., 2009; Morett and MacWhinney, 2013; Antoniou et al., 2014; Bartolotti and Marian, 2016; for a recent review see Hirosh and Degani (2017)]. For example, Antoniou et al. (2014) found that learners who knew Mandarin attained better learning outcomes for an artificial language that contained a retroflex contrast found in Mandarin; similarly, learners who knew Korean outperformed others in learning a language with a lenition contrast found in Korean. Consistently, Bartolotti and Marian (2016) taught fluent speakers of English and German a novel artificial language that had overlap with both their L1 and L2, and found that both previously learned languages contributed to success with the novel language. Finally, in proficient speakers, structurally similar aspects of languages continue to provide cross-linguistic scaffolding for processing in both bilingual contexts (e.g., Costa et al., 2005; Schoonbaert et al., 2007; Blumenfeld et al., 2016a; Potapova et al., 2016) and multilingual contexts (e.g., Lemhöfer et al., 2004). It has thus been well established in young adults that previously known languages provide an experiential baseline that can facilitate the acquisition of novel languages, both through direct transfer of knowledge and through potential honing of cognitive skills that underlie learning (e.g., Hirosh and Degani, 2017).

Consistently with predictions that older adults may rely heavily on previous knowledge, Marcotte and Ansaldo (2014) found in their word-level training study, teaching Spanish words to younger and older French monolinguals, that older learners had more robust cognate effects than the younger learners. This effect was driven by particular challenges in the initial learning of non-cognate words in the older learners, and was no longer significant once learners had reached ceiling. These findings suggest that longer learning phases in older adults are particularly present when novel L2 targets must be mastered that do not resemble previous knowledge. Therefore, current research is consistent with the expectation that older learners may be particularly reliant on transfer of previous language knowledge during L2 acquisition.

Nevertheless, findings from Siyambalapitiya et al. (2009), and from an older adult control group in Roberts and Deslauriers (1999) suggest that bilingual older adults may not show consistent cognate processing advantages, perhaps because of the cognitive costs associated with co-activation of two languages (Hughes and Tainturier, 2015). Despite Marcotte and Ansaldo (2014) findings, it is conceivable that, with reduced cognitive control skills (e.g., Lustig et al., 2007), older adults may at times struggle in acquiring linguistic information that is somewhat similar to previous knowledge (thus encouraging co-activation with previously known languages) yet has different features (thus requiring cognitive muting of previously known languages). Therefore, additional research is warranted into the nature of language transfer during learning in older adults to further delineate cognitive and experiential contributing factors.

In addition to positive transfer, another protective factor for adult learning success identified within the Unified Second Language Acquisition model is continued immersion in the new language (MacWhinney, 2012). The importance of continued language use with age is apparent in the literature from monolinguals. For example, Barresi et al. (1998) found in a longitudinal study that older individuals who reported living in a household with other adults showed better naming performance while those who reported high-passive language exposure through television showed lower performance. In younger bilingual adults and language learners, language exposure has similarly emerged as an important predictor of abilities (e.g., Marian et al., 2007; Linck et al., 2009) and may play an important role in the maintenance of L2 in older adults (e.g., Nanchen et al., 2017). It has been suggested that continued use of a language provides continued activation and strengthens its representations, creating language-specific resonance that boosts the network underlying the novel language and reduces interference from other languages (MacWhinney, 2012). It is thus likely that, with slower encoding and learning, and with fewer cognitive resources available to mitigate interference from more proficient languages, continued immersion is particularly critical for older learners.

With more effortful learning, strategies for foreign language acquisition have been shown to shift in older learners. Older learners have been found to recruit more cortical regions underlying visual imagery and episodic memories compared with younger peers (lingual gyrus, precuneus, cuneus, Marcotte and Ansaldo, 2014), a finding that was interpreted as a stronger reliance on visual semantic information provided during learning (Stuart et al., 2006), with less reliance on cognitive control circuitry. Indeed, semantic memory has been found to be especially well-preserved with age (e.g., Reuter-Lorenz et al., 2000), and previously established semantic processes may thus serve as scaffolding for learning of novel information in older adults. Therefore, both learning speed and pathways are likely to differ across younger and older learners, and classrooms that are age-specific may be most appropriate to fully accommodate older learners (Marinova-Todd et al., 2000). Given these findings of language learning mechanisms, learning materials where familiar semantic contexts of use are clearly established and visually presented may be especially beneficial for older learners. Thematically organized practical content is also likely to be more immediately useful to learners (e.g., Antoniou et al., 2013) and may thus be especially critical for older learners who acquire language more effortfully.

In the present study, we examined whether previously established cognitive and linguistic factors that contribute to language learning would jointly contribute to the ability to gain language skills in a multilingual group of older adults. We were particularly interested in whether the nature of previous language learning would influence mastery of English in this group of non-native speakers and whether such previous linguistic experience would influence short-term language maintenance and continued guided learning of functional English through a multi-week tailored curriculum we designed, our Specific-Purpose English Communication System for Seniors (SPECSS). For purposes of this study, we operationally defined short-term language maintenance as the retention of language knowledge as measured before and after participation in the SPECSS curriculum.

We recruited a group of older adults who were native speakers of Mandarin, Spanish, Tagalog, and Somali, who continued to learn English as adults and were currently exposed to majority-English contexts in the USA. We hoped to identify contributors to participants’ current English skills through a language history and self-reported proficiency interview, as well as through brief cognitive testing. Participants’ language attainment was indexed through self-reports and through verbal fluency tasks in their L1 and in English. In addition, we conducted a longitudinal service-based study in a subset of these participants where we examined their ability to maintain and learn a functional English language curriculum. The English curriculum was tailored to the expected learning needs of older adults acquiring a majority language, and included six topic modules on communication basics, small talk, interacting with healthcare providers, emergencies, navigating the community, and grocery shopping. In addition, the teaching materials and approach were developed to accommodate expected learning styles of older adults, including increased opportunity for rehearsal of material, as well as easy access to native-language translation equivalents, a strategy that has been shown to facilitate adult second language acquisition (e.g., Lotto and De Groot, 1998). The thematic organization of the curriculum and playing out of specific everyday situations was based on findings that retrieval from memory is easiest when the language and context at retrieval match those at encoding (e.g., Marian and Kaushanskaya, 2011). Therefore, the curriculum was designed to simulate real-life situations older adults might encounter, with functional target words and phrases to facilitate communication. Further, salient visual referents were provided in the materials given older adults’ identified focus on perceptual information during learning (Stuart et al., 2006; Marcotte and Ansaldo, 2014).

We asked (1) to what extent acquisition of a low-proficiency non-native language (English) would be scaffolded by cognitive skills and previous linguistic experiences in older adults; and (2) to what extent these cognitive and linguistic factors would predict older learners’ short-term language maintenance and success in acquiring novel functional language skills through a focused curriculum. We predicted that phonological short-term and working memory and attention, as well as amount of English exposure, would emerge as predictors of performance in English. Second, we hypothesized that the multilingual language learners whose previously known languages are similar to English might show the greatest English attainment, maintenance, and novel learning, because they can rely on language transfer. As an alternative prediction, Hirosh and Degani (2017) have recently argued that multilinguals with less similar previously known languages may have a novel language learning advantage because they are more likely to globally inhibit their previous unrelated languages. We expected that the initial language maintenance and learning data from participants who completed our SPECSS curriculum would provide insight on these alternative hypotheses to help formulate effective language curricula for older adults and to guide future research.

MATERIALS AND METHODS

Participants

Fifty-three older adult non-native speakers of English participated in this study (mean age = 72.92, SD = 6.72, range: 58–81 years; 34 female). This study was carried out in accordance with the recommendations of San Diego State University’s Institutional Review Board. The protocol was approved by the San Diego State University Internal Review Board. Written informed consent was obtained from all participants. Participants were recruited at one of two local community centers and gave written informed consent in accordance with the Declaration of Helsinki. All participants spoke a native language other than English, and had no history of stroke.1 The native languages spoken by the participants were Mandarin (n = 19), Spanish (n = 12), Somali (n = 10), and Tagalog (n = 12). Participants had an average of 11.27 years of formal education (SD = 5.94, range: 0–19 years) and had first been exposed to English at an average age of 32.88 (SD = 22.30, range: 5–74 years). Participants who reported exposure to English at or before age 7 (n = 7) reported ages of immigration to the USA well after childhood (mean age of immigration = 51.8 years, range: 20–72). These participants reported other languages as L1/home languages. While these participants reported being exposed to English in school, this English was limited (e.g., Bautista and Bolton, 2008). To obtain information on the language history and current language knowledge of participants, the Language Experience and Proficiency Questionnaire (LEAP-Q; Marian et al., 2007) was administered. To assess vocabulary in the native language and English, two semantic verbal fluency tasks (animals and groceries) were administered. All participants showed higher proficiency in their native language on the LEAP-Q and verbal fluency tasks (all ps < 0.001). See Table 1 for a summary of participants’ linguistic and cognitive profiles, and Table 2 for a summary of languages spoken by the participants.

TABLE 1 | Participant characteristics of the reference group (n = 53) and the learner subset (n = 19).

[image: image1]

TABLE 2 | Languages spoken by participants and number of speakers, grouped by similarity to English on a 1 (least overlap) to 5 (most overlap) scale.
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Of the 53 participants, 19 (12 female) were enrolled in classes using our SPECSS curriculum. These participants had a mean age of 67.74 (SD = 6.51, range: 58–81) and were native speakers of Mandarin (n = 3), Spanish (n = 4), Somali (n = 10), and Tagalog (n = 2). Participants had an average of 9.00 years of formal education (SD = 6.10, range: 0–18 years) and had an average age of 40.84 of first exposure to English (SD = 18.74, range: 7–63 years). Relative to the reference group, the learners reported later ages of first exposure to English, showed lower verbal fluency in English (animals and groceries), self-reported higher L1 proficiency, and showed lower L1 verbal fluency in the groceries category (all ps < 0.05). See Table 1 for learner characteristics relative to the larger reference group. Overall, between-group comparisons point to cognitive and background similarities between the reference and learner groups, with lower English proficiency in the learner group.

Materials

All 53 participants were administered the LEAP-Q and verbal fluency tasks. In addition, cognitive skills were approximated using subtests of the Montreal Cognitive Assessment (MoCA; Nasreddine et al., 2005). In the 19 learners, knowledge of the SPECSS curriculum was also tested before and after they participated in classes.

Language Experience and Proficiency Questionnaire

Detailed information on the language history and proficiency of our older adult participants was obtained using the LEAP-Q (Marian et al., 2007). For all participants, a trained research assistant who spoke the participant’s native language gathered information during a 15- to 20-min structured oral interview that was closely based on the LEAP-Q. Participants provided basic information, such as age, education level, and exposure to English. Information specific to each of the participants’ known languages, such as age of acquisition and self-ratings of language proficiency, were also obtained.

Verbal Fluency

Participants completed two verbal fluency tasks, including animal and grocery categories. Verbal fluency performance based on semantic category cues has been shown to index language proficiency in bilinguals (e.g., Gollan et al., 2002; Blumenfeld et al., 2016a). Animal and grocery categories were chosen since animals are a commonly used verbal fluency cue (e.g., Rosselli et al., 2000; Portocarrero et al., 2007; Bialystok et al., 2008) and the grocery cue was used to index participants’ everyday language use, where participants were instructed to list anything they could buy at the grocery store (e.g., Clark et al., 2009). Participants were verbally instructed to name as many items within each category as they could within 60 s without repetitions. Native-language versions of the verbal fluency tasks were administered as part of a testing session in participants’ native language. English equivalents of the tasks were administered during a separate English session.

Cognitive Tasks

The MoCA (Nasreddine et al., 2005) was administered to gauge participants’ cognitive performance. The MoCA is a well-established cognitive screening tool for older adults that covers a number of cognitive domains (executive function, memory, and language). Participants who spoke Mandarin, Spanish, or Tagalog as their native language completed the MoCA in their respective native languages. Participants in the Somali cohort completed a new Somali translation of the MoCA Basic (MoCA-B) that was deemed to be culturally acceptable, and appropriate given participants’ lower education levels (Julayanont et al., 2015). Participants who were administered the MoCA-B were also given the forward and backward digit span subtest from the MoCA. Forward digit span is a measure of phonological short-term memory (i.e., the ability to retain and rehearse auditory stimuli), while backward digit span indexes working memory (e.g., Julayanont et al., 2012), and both measures have been found to underlie language learning (Papagno et al., 1991; Miyake and Friedman, 1998). Only subtests that had been completed by all participants were included in analyses, including attention (forward and backward digit span), orientation to time, date, and place, memory (delayed recall), and naming. The orientation subtest provides a measure of participants’ awareness of where they are and what time and date it is, and such questions are typically included in cognitive assessment of older adults to index daily functioning (Julayanont et al., 2012); the delayed memory recall measure indexed participants’ ability to encode words and retrieve them after a short time interval, and naming indexed knowledge and retrieval of core vocabulary. Instructions were given in the native language except for one participant in the reference group who preferred to take the test in English. Given participants’ wide range in educational attainment, reported reading skills, and experiences with formal academically based tests, and given that the Somali version of the MoCA-B was a novel translation without validation data, scores of MoCA subtests were only used to approximate individual differences in cognitive skills across the participant group.

SPECSS Curriculum

All 19 participants in the learning component of the study received a 9 × 7 × 1.5 inch portable ring binder containing the full curriculum to serve as a consistent memory and visual aid. Targets to be learned in English were presented with images and large-font text on one side of each page, and corresponding images and translations in participants’ respective native language were on the flip side of that page. The binder was organized into topic modules deemed useful to participants based on feedback from staff at two senior centers (including social, nutrition, and community health workers). For a sample page from the binder, see Figure 1.
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FIGURE 1 | Sample page from the Specific-Purpose English Communication System for Seniors curriculum binder, including the English target page (A) together with translation pages in Somali (B), Mandarin (C), Spanish (D), and Tagalog (E). In the curriculum binders, the relevant translation page is printed on the flip side of the English target page, with binders available in English–Somali, English–Mandarin, English–Spanish, and English–Tagalog.



Topics were categorized into six modules including Basics (numbers, time, months/days of the week, directions, pronouns, and greetings), Small Talk (feelings, services, activities, and scheduling appointments), Interacting with Healthcare Providers (common patient history questions/answers, health conditions, professionals, medications, symptoms, allergies, body parts, and devices), Emergencies (types of emergencies such as medical, fire, etc.; calling for help and alerting others to emergencies; answering questions about what happened), In the Community (post office, transportation, requesting a translator, asking for directions, and phone etiquette), and Groceries and Shopping (grocery items; asking for help, price, and available discounts; and payment). The curriculum contained 69 pages, covering a total of 412 vocabulary items and phrases.

Translations of the curriculum into Spanish, Mandarin, Tagalog, and Somali were conducted through forward and backward translation procedures and checking of the materials by multiple proficient speakers of each language. Data from the Somali-speaking cohort were collected after data from the other participants had already been accrued, and minor modifications were made to materials to ensure cultural congruence for the Somali cohort: cartoon images of emotions were replaced with photos of a real person acting out the emotions due to the lack of familiarity with cartoon images in this group. All content remained the same across cohorts.

Procedures

After participants gave informed consent, assessments were administered individually by trained bilingual researchers in quiet testing rooms at the two local community centers where participants had been recruited. Native-language and English tasks were administered in separate sessions, with native-language sessions conducted first since this was participants’ more dominant language. Participants were offered participation in the language learning component of the study, and the 19 seniors who agreed to enroll returned for individual baseline sessions where their knowledge of the curriculum was evaluated. During these baseline sessions, participants were shown the native-language sides of the curriculum pages from the SPECSS binder and were asked to translate target items to English equivalents. For participants requiring assistance, researchers read the target items for them in the native language. Following the baseline sessions, learners were given their personal SPECSS binder and enrolled in the SPECSS English classes, which were taught by trained bilingual researchers with teaching experience across a duration ranging from 12 (Somali cohort) to 21 weeks (Mandarin cohort). Learners participated in a second individual session after their participation in classes where their knowledge of the SPECSS curriculum was again evaluated by translating native-language items from the curriculum to English. Participants were reimbursed for their individual testing sessions and received classes and SPECSS binders for free.

Participants in the learning group met weekly for 1-h class sessions. During each class, there were two lead teachers, with at least one speaking participants’ native language (e.g., an English-speaker and a Somali-English bilingual speaker). In addition, teaching facilitators sat with participants to allow individual practice and provide feedback throughout the session. The teacher-to-student ratio ranged from 1:1 to 1:3. In the first learner cohorts (Mandarin, Spanish, and Tagalog speakers), facilitators sat next to language learners around a square table, with lead teachers at the front. In the Somali cohort, where tables were arranged in a horseshoe shape, facilitators and learners shared a table and faced each other. The lead teacher stood at the front, and presented corresponding content from the SPECSS binder with a screen projector.

Each class session began with lead teachers introducing topics to be covered that day. Next, they presented target words and phrases from the curriculum by saying them in the learners’ native language, followed by the English translation. Then, the learners were asked to repeat the English target words and phrases as a group and individually while following along on their binders. After multiple repetitions of the English words and phrases, participants were given the opportunity to produce the English items after verbal presentation of native-language equivalents to strengthen independent ability to translate targets. Group activities were also employed to practice the novel targets, including dialogs, Bingo, using a map to practice giving directions, etc. Finally, the material was reviewed by asking related conversational questions such as “When is your birthday?” or “How are you feeling today?” The same team of teachers and facilitators taught all classes for each language cohort, allowing for continuity and repeated practice of materials across sessions. Learners participated in an average 11.8 classes based on their availability (SD = 4.5, range: 7–21) and were encouraged to use and practice with their binder outside of classes. For learners in our current study, number of classes attended did not significantly correlate with learning success (newly learned items: r = 0.14, p > 0.5; items never learned: r = −0.27, p > 0.1).

Coding and Analyses

Reference Group Data

Montreal Cognitive Assessment

The four subtests from the MoCA (Nasreddine et al., 2005) included in analyses were attention (forward and backward digit span), orientation (time, date, and place), memory (delayed recall), and naming. The total number of points that participants could earn on the Orientation subtest was 6. One point was given for each item correctly answered on the orientation subtest: day of the week, month, year, place (name of clinic or office), and city. For the final point, participants who were administered the full MoCA had to name the exact date (e.g., “the 1st” for January 1). On the MoCA-B version, participants had to provide the time. A response that fell within 2 h was accepted.

The forward and backward digit span subtest from the MoCA was administered in addition to the MoCA-B. A total of two points could be earned on this subtest. One point each was given for the forward and backward sequence repeated correctly. On the Memory (delayed recall) subtest, participants were orally instructed to recall five words dictated by research assistants. After dictation, participants were asked to immediately recall the five words. At the end of the test, participants were asked to recall the five words given to them earlier in no specific order required. A total of five points could be earned, with one point given for each target item recalled without any cues. On the MoCA version administered to Mandarin, Spanish, and Tagalog speakers, three animal naming cues were provided; on the MoCA-B administered to Somali speakers, four animal cues were provided. Therefore, naming accuracy is reported as a percentage in Table 1.

Verbal Fluency

For both animal and grocery tasks, one point was given for each word that was correctly named within its respective category. Repeated words (perseverations) and words that did not match the category cue were not given a point. Synonyms were counted as perseverations (e.g., papa dulce and camote in Spanish were counted as one item). Further, male and female equivalents of animals were counted as separate items if the phonological form differed by more than one phoneme (e.g., vaca/toro counted as two items but chivo/chiva counted as one). Participant responses were transcribed on the spot and audio recordings were obtained when permitted. For 42.0% of the data, verbal fluency responses were checked against audio recordings to establish reliability, and reliability was 95.6%.

Similarity to English of Participants’ Spoken Languages

To examine the extent to which participants used previous language knowledge to scaffold English acquisition, the similarity to English was coded for languages that participants reported knowledge of on the LEAP-Q, see Table 2. Similarity scores were assigned to languages based on their historical similarity to English. A five-point rating system was employed. A score of 1 was assigned to languages that are not Indo-European and have few English borrowings (e.g., Mandarin). A score of 2 was given to languages that are not Indo-European but have some English borrowings. For example, an estimated 10% of the Japanese lexicon consists of words borrowed from English (McKenzie, 2010). Similarly, Somali has borrowings from English and Italian linked to European colonization (Somali, 2017); see Table 2 notes for details on other languages. Relative to non-Indo-European languages such as Somali and Japanese, other non-Indo-European languages have an even higher percentage of loan words. A score of 3 was given to languages that are not Indo-European but have substantial English or Spanish influence and borrowings. We categorized most of the reported Philippine languages in this way (e.g., Tagalog) because of evidence of heavy lexical influence of English (Rubino, 2001; Bernardo, 2004) and Spanish (Lipski and Mühlhäusler, 1996; Rubino, 1997; Stolz, 2006; Mattes, 2014). Specifically, English is the default language for many areas of industry (Bernardo, 2004) and has influenced the transformation of formal Tagalog terms into new lexical items (Bautista, 2004). Finally, a score of 4 was assigned to Indo-European languages outside of the Germanic or Romance language families (e.g., Russian) and a score of 5 for languages from within the Germanic or Romance language families (e.g., Spanish). A comparable English-similarity scale was derived by the US State Department Foreign Service Institute based on learning data (language difficulty scale, e.g., Thompson, 1996; Tschirner and Heilenman, 1998). Similarity scores were averaged across participants’ languages, yielding one linguistic similarity score indexing the potential for cross-linguistic influence.

SPECSS Learning Data

To focus learning gains on success with functional communication, participants’ accuracy in translating native-language words or phrases into English was coded in terms of the semantic content successfully communicated instead of exact words or grammaticality. Pre- and post-learning data were coded on the following scale: 4 = participant did not know the item and gave no response; 3 = participant failed to get their message across but made an attempt (e.g., saying “Saturday” for “Sunday” or “help” for “nurse”); 2 = participant got part of their message across (e.g., saying “money bus” for “bus fare” or “back down” for “lower back”); 1 = participant fully got their message across. Learner responses were divided into four categories based on this scale: (1) Items that learners knew both pre- and post-curriculum (i.e., successfully maintained knowledge across the learning interval): Items coded as “1” or “2” during both pre- and post-testing; (2) Items that learners did not know either pre- or post-curriculum: Items coded as “3” or “4” during both pre- and post-testing; (3) Items that learners knew pre- but not post-curriculum (i.e., forgot): Items coded as “1” or “2” at pre-test and “3” or “4” at post-test; and (4) Items that learners knew post- but not pre-curriculum, (i.e., items that they newly learned): Items coded as “3” or “4” at pre-test and “1” or “2” at post-test. For pre- and post-intervention coding of the curriculum, 21% (4 of 19) of participants coded were reviewed by two additional trained researchers, and where disagreement was found, three additional researchers made a final decision by consensus. The average reliability score was 95.6%.

Analyses

To reduce the number of variables included in analyses, principal component, and correlation analyses were first conducted to identify similar variables. Such variables were combined into cognitive and proficiency indexes by adding their respective z-scores. Specifically, self-reported speaking and comprehension skills correlated both within L1 (r = 0.74, p < 0.001) and English (r = 0.89, p < 0.001). Further, animal and grocery verbal fluency scores also correlated within L1 (r = 0.40, p = 0.003) and English (r = 0.78, p < 0.001). Therefore, composite self-reported speaking/understanding scores and verbal fluency scores were derived for each language. Only digit span and orientation subtests of the MoCA were found to correlate (r = 0.29, p = 0.017) and only delayed recall and naming scores were found to correlate (r = 0.38, p = 0.002), with one component including positive loadings for all four subtests (digit span: 0.49, orientation: 0.55, delayed recall: 0.74, naming: 0.64; eigenvalue = 1.50), and one component including positive loadings for digit span and orientation with negative loadings for delayed recall and naming (digit span: 0.64, orientation: 0.57, delayed recall: −0.38, naming: −0.55; eigenvalue = 1.19). Therefore, composite digit span/orientation and memory/naming scores were derived.

To examine cognitive contributors to language skills and the relation between English and L1 skills, regression analyses were conducted across the full sample of 53 participants. First, to examine effects of cognitive aging across tasks, multivariate regression analyses were conducted with age as a predictor and skills in participants’ native language (self-reported proficiency; verbal fluency), English, and cognitive performance (digit span/orientation, memory/naming) as dependent measures. Next, to select the best L1 and cognitive predictors of English skills, regression analyses were conducted. To eliminate variables that were not unique predictors relative to other measures, predictor variables were entered and eliminated from regression models in an iterative backward manner, with the criterion for removal being p ≥ 0.1. In stepwise regressions, backward entry of variables is preferable to forward entry because the latter is at greater risk for Type II error (Field, 2009, p. 213).

When analyses were conducted on the 19 older adults who participated in our English classes, z-score based scores that were derived in the context of the larger reference group were used to maintain more standardized self-rated proficiency, verbal fluency, and cognitive performance scores. Planned correlation analyses were conducted examining how learners’ stable knowledge (items they knew both before and after participating in our English classes) and the newly learned items they had acquired related to linguistic and cognitive predictors that had been identified in the reference group. These predictors included the mean similarity of participants’ other languages to English, their exposure to English, as well as composite L1 proficiency and English proficiency scores that were derived by adding participants’ z-scores for self-reported speaking and comprehension skills and their z-scores of verbal fluency skills. To alleviate the risk of Type I error due to multiple correlations, confidence intervals for each significant correlation were bootstrapped in SPSS using the bias corrected accelerated 95% confidence interval option, and only significant correlations whose lower bound demonstrated at least a small effect (r = 0.1, Cohen, 1988) were interpreted.

RESULTS

Cognitive Predictors of Language Proficiency

Multivariate regression analyses were conducted to examine age-related changes in participants’ native language, English, and cognitive skills. Age was found to significantly predict L1 skills, F (2, 49) = 3.8, p = 0.029, [image: image1], with increased age significantly predicting L1 speaking/comprehension, beta = −0.1, t = −2.78, p = 0.008, but not L1 verbal fluency, beta = 0.001, t = 0.03, p > 0.1. Age did not significantly predict English skills, F (2, 48) = 1.39, p > 0.1, [image: image1], or cognitive skills, F (2, 50) = 1.79, p > 0.1, [image: image1]. Thus, while older adults in our sample were more likely to report lower L1 skills (see Figure 2A), no effects of age were observed in L1 verbal fluency, English proficiency, and cognitive skills.


[image: image1]

FIGURE 2 | Cognitive predictors of language proficiency: age as a predictor of self-reported speaking/comprehension in L1 (A); composite digit span/orientation as a predictor of verbal fluency in English (B). Pairwise correlations are plotted with error lines representing 95% confidence intervals.



Next, regression analyses were conducted to identify cognitive skills that might support English proficiency across our participants. Composite English speaking/comprehension was entered as a dependent variable with digit span/orientation and memory/naming scores as predictor variables. No significant model emerged, suggesting that none of the cognitive variables predicted self-perceived English-speaking/comprehension proficiency, F (1, 49) = 0.83, p > 0.1, R2 = 0.02. When English composite verbal fluency was entered as dependent measure with the same predictors, only digit span/orientation emerged as a significant predictor of English verbal fluency (beta = 0.35, t = 2.66, p = 0.01), F(1, 51) = 7.08, p = 0.01, R2 = 0.12, see Figure 2B. Thus, digit span/orientation, emerged as a cognitive predictor of English proficiency in the current sample of older adult L2 speakers.

Linguistic Experience Predictors of English Proficiency

Regression analyses were conducted to identify the strongest predictors of English proficiency. First, English composite speaking/comprehension was entered into a backward regression analysis as dependent measure, with L1 composite speaking/comprehension, L1 composite verbal fluency, age of first English exposure, current exposure to English, and mean similarity to English of other languages spoken as predictor variables. A significant model emerged, F(4, 42) = 9.8, p < 0.001, R2 = 0.48, with self-reported English-speaking/comprehension skills predicted by exposure to English (beta = 0.31, t = 2.41, p = 0.021), by similarity to English of languages known to the participant (beta = 0.42, t = 3.18, p = 0.003), by verbal fluency in L1 (beta = −0.27, t = −2.34, p = 0.024), and by age of first exposure to English (beta = −0.24, t = −2.10, p = 0.041), see Figure 3. Similarly, when composite English verbal fluency was entered as a dependent measure with the same predictor variables, a significant model emerged, F (4, 43) = 16.40, p < 0.001, R2 = 0.60, with English verbal fluency significantly predicted by mean similarity to English of other languages known to the participant (beta = 0.41, t = 4.09, p < 0.001), by age of first exposure to English (beta = −0.37, t = −3.80, p < 0.001), by verbal fluency in L1 (beta = 0.32, t = 3.13, p = 0.003), and by L1 self-reported speaking/comprehension (beta = −0.20, t = −2.04, p = 0.048), see Figure 4. Thus, for both self-reported and verbal fluency measures, better English skills were associated with higher similarity to English of other languages known to the participants and with earlier first exposure to English. Higher self-reported English skills were related to lower L1 verbal fluency, while higher English verbal fluency was related to higher L1 verbal fluency and lower L1 self-reported skills.
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FIGURE 3 | Exposure to English (A), similarity to English of the languages known by participants (B), verbal fluency in L1 (C), and age of first English exposure (D) as unique linguistic predictors of the composite self-reported English-speaking and comprehension score. Pairwise correlations are plotted with error lines representing 95% confidence intervals.
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FIGURE 4 | Self-reported speaking/comprehension in L1 (A), similarity to English of the languages known by participants (B), verbal fluency in L1 (C), and age of first exposure to English (D) as unique linguistic predictors of English verbal fluency. Pairwise correlations are plotted with error lines representing 95% confidence intervals.



Novel Learning of English

The 19 individuals who participated in classes to improve their English showed an average 33.3% increase in their mastery of functional English skills (SE = 8.3, range: −4 to 155%). This increase constituted gain of an average of 78.6 new words or phrases (SE = 9.3, range: 25–151), with an average 18.1 “forgotten” items per participant that were accurately produced before but not after participating in the English course (SE = 2.8, range: 4–47), see Table 3. This gain in English knowledge was found to be statistically significant, with more items translated successfully from L1 to English per participant after the classes (M = 262.6, SE = 17.2) than before (M = 207.2, SE = 17.5), t(55) = −5.233, p < 0.001 (items coded as 1 “the meaning was fully communicated”), and with fewer “I don’t know” (coded as 4) responses after the classes (M = 52.1, SE = 15.1) than before (M = 100.7, SE = 21.4), t(18) = 5.2, p < 0.001. While not statistically significant, a pattern of more items coded as 2 (“message partially communicated”) and fewer items coded as 3 (“communication attempted but unsuccessful”) after the classes also suggested gradual learning. Critically, participants gained significantly more novel items from pre- to post-testing than they forgot, t(18) = 5.8, p < 0.001.

TABLE 3 | Learners’ success in acquiring items and phrases through the Specific-Purpose English Communication System for Seniors curriculum.
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Correlation analyses were conducted to examine to what extent the linguistic and cognitive factors that predicted English performance in our reference group were also associated with the stable knowledge learners displayed across their participation span as well as their number of newly mastered items, see Table 4. Learners with higher stable knowledge of the curriculum’s content across their pre- and post-SPECSS curriculum sessions also showed higher composite English proficiency scores prior to starting the SPECSS classes, r(18) = 0.79, p < 0.001, higher performance on the digit span and orientation subtests of the MoCA, r(18) = 0.67, p = 0.002, see Figures 5A,B, as well as earlier ages of English acquisition, r(18) = −0.55, p = 0.014. Instead, learners who acquired the most new items between pre- and post-SPECSS curriculum sessions were found to have the least previous knowledge of English, r(18) = −0.68, p = 0.001, and the least similarity between English and their previously known languages, r(18) = −0.58, p = 0.01, see Figures 5C,D.

TABLE 4 | Correlations between learners’ stable knowledge of the English curriculum, curriculum items newly acquired, as well as key linguistic and cognitive variables.
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FIGURE 5 | English proficiency and digit span/orientation as unique predictors of learners’ stable English knowledge (A,B) and English proficiency and known languages’ similarity to English as unique predictors of number of items newly learned during English instruction (C,D). Pairwise correlations are plotted with error lines representing 95% confidence intervals.



DISCUSSION

In the current study, we examined how a relatively low-proficient non-native language (English) would be mastered with increased age, including the roles of cognitive skills and previous linguistic experiences. Further, we asked how cognitive and linguistic factors would influence older learners’ success in maintaining what they know and acquiring novel functional English through a specific-purpose English curriculum. In a group of older adults with a variety of language backgrounds, we found that age was not a predictor of English verbal fluency performance, short-term language maintenance or learning, but we identified digit span and orientation as potential cognitive predictors. Further, the influence of previous linguistic experiences on English attainment, short-term maintenance, and learning pointed to the roles of both transfer from previously learned languages and continued exposure to English as key variables.

Cognitive Factors in Older Adults’ Ability to Maintain and Learn a Foreign Language

The finding across our overall sample of older adults that individuals’ age was not related to their English skills is consistent with previous results, suggesting that age-related declines in language are subtle and not pervasive (e.g., Burke and Peters, 1986; Park et al., 2002), with lexical knowledge especially stable (Park et al., 2002), and with age-related decline typically limited to cognitively challenging linguistic contexts (e.g., Kemper, 1986). Interestingly, in the current participant cohort, increased age was associated with lower self-reported speaking and comprehension (but not verbal fluency) in L1. It is possible that this dissociation is tied to L1 attrition, with participants judging their L1 proficiency against a standard of higher skills earlier in life, with lower self-reported ratings further away in time from participants’ peak L1 proficiency (i.e., later in life). Instead, age effects on L1 were not captured in current verbal fluency performance, suggesting no decline in objective L1 performance. With self-reports found to be reliable but by nature more subjective (e.g., Marian et al., 2007), we believe it best to exercise caution in concluding that marked decline in L1 proficiency is captured in the link between age and self-reported proficiency.

Instead of age, composite scores of digit span and orientation were found to predict English verbal fluency in the reference group as well as short-term maintenance of knowledge in the SPECSS learners. Verbal short-term memory (e.g., Papagno and Vallar, 1995; Kaushanskaya et al., 2011) and attention skills (e.g., Bartolotti et al., 2011) have been linked to the ability to acquire novel vocabulary and process an L2. It is thus consistent with previous findings that individuals with higher scores on digit span/orientation subtests were more successful at learning English independently prior to our SPECSS curriculum, and that the learners who participated in our SPECSS curriculum better maintained skills across the curriculum. Relatedly, Marcotte and Ansaldo (2014) argued that their monolingual participants’ slow initial learning of non-cognates in a novel L2 was linked to age-related declines in the encoding of phonological sequences. Considering that our definition of language maintenance is limited to short-term maintenance across a span of weeks in the current study and given our relatively small sample of SPECSS learners that allowed us to identify this effect in pre- and post-curriculum performance, additional work should be conducted linking attention, and phonological short-term memory to long-term maintenance of low-proficient English in older adults. Indeed, findings linking English performance to cognitive performance in our larger reference group are indicative of the cognitive skills needed to learn and retain a foreign language. If replicated and identified across a longer time window, a link between cognitive performance and continued L2 performance may provide valuable information regarding the continued support and practice resources older adult language learners may need beyond traditional multi-week language courses.

While orientation/digit span composite scores capture cognitive skills that are compelling predictors of language success, other experiential factors have been shown to guide executive function in older adults, most notably educational attainment (e.g., Bosma et al., 2003; Van Hooren et al., 2007). Similarly, aspects of linguistic performance such as verbal fluency have been linked to educational attainment (Van Hooren et al., 2007). Consistently, orientation/digit span performance in our participants correlated with years of formal education, r (52) = 0.56, p < 0.001, and English verbal fluency also correlated with years of education, r (51) = 0.36, p = 0.01. In this sense, findings from the current study are also consistent with the premise that older adult language learners with less formal education may be particularly vulnerable in terms of their ability to acquire and maintain novel language knowledge.

Regardless of individual differences in executive function and educational attainment, participants who enrolled in the SPECSS curriculum showed significant learning effects at the group level. Learners’ ability to acquire novel items as part of the SPECSS curriculum was found to be linked to their previous English skills and overall language knowledge rather than cognitive factors, suggesting that the curriculum was appropriate for older adult learners across a range of cognitive performance levels. This was perhaps the case since many of the cognitive hurdles in adult language learning were addressed as part of the SPECSS curriculum, thus providing scaffolding for learners.

Linguistic Factors in Older Adults’ Ability to Maintain and Learn a Foreign Language

In examining linguistic predictors to language attainment, maintenance, and learning in our participants, we examined both acquisition age and exposure to English, and considered participants’ overall knowledge of other languages in a combined score indexing similarity to English of other languages spoken. Linguistic predictors of English verbal fluency included stronger L1 verbal fluency, while participants with higher L1 verbal fluency tended to self-report somewhat lower English skills, perhaps because they judged their English against their L1. Together, findings suggest that a combination of linguistic transfer and experience determines older adults’ foreign language skills.

Linguistic Transfer

Across our reference group, we found that higher self-reported speaking/comprehension and verbal fluency in English were associated with greater English-similarity of other known languages. These findings are consistent with the prediction that positive transfer from other languages would influence success in acquiring and maintaining English (e.g., MacWhinney, 2012). Findings are also consistent with Marcotte and Ansaldo (2014)’s results that novel words similar to established knowledge (i.e., cognates) are easier to learn than linguistically novel items, particularly in the early stages of learning [also see Bartolotti and Marian (2016) in younger adults]. Since lexico-semantic knowledge has been found to be particularly stable with cognitive aging (Reuter-Lorenz et al., 2000; Park et al., 2002), it is conceivable that older learners are particularly reliant on transfer from previously established lexical knowledge as they acquire a novel language.

Interestingly, data from our subset of English learners who participated in our SPECSS curriculum suggest that those who learned the most novel items during our classes were the learners who had previous languages with the least similarity to English. We offer three preliminary explanations for this effect in the spirit of generating hypotheses for future work on mechanisms of language learning in older adults that will hopefully follow these initial findings. First, it is possible that the group who benefited the most from the SPECSS curriculum was comprised of individuals who were the most limited in learning prior to the curriculum. With limited opportunity to transfer knowledge from structurally similar language(s), these individuals may have faced the greatest barriers to independent learning. Such barriers may have been ameliorated by our curriculum by drawing learners’ attention to clear functional targets with opportunity for frequent repetition and association with L1 equivalents. As demonstrated by Marcotte and Ansaldo (2014), older adults are capable of acquiring non-cognate knowledge that has low form-relation to a previous language, but it takes considerable effort.

On the flip side, learners who spoke other English-similar languages had previously experienced positive transfer to English during their independent immersion experiences, as evidenced by their higher English skills at the outset of the curriculum. It is possible that, having experienced greater early success in English, these learners were already more functional in their everyday English communications and thus less motivated to acquire novel English knowledge. Alternatively, it is possible that, with more entrenched prior knowledge in English and structurally similar languages, it was in fact more challenging for these learners to acquire additional novel English skills due to competition from stronger languages given cross-linguistic neighbors (e.g., Bartolotti and Marian, 2012) and the expectation of cognate forms (e.g., Siyambalapitiya et al., 2009). Specifically, more entrenched representations become active more rapidly and are more likely to compete with a weaker language, making it potentially more challenging for learners to acquire new items that are similar yet distinct from previous knowledge (e.g., Diependaele, 2012). Research from young adult bilingual vs. monolingual language learners suggests that bilinguals are particularly well-equipped to manage competition from a previous language, a skill that may confer learning advantages relative to monolinguals (Bartolotti and Marian, 2012; Hirosh and Degani, 2017). However, this benefit may be more limited in older multilinguals. It has been suggested that, with cognitive aging, fewer cognitive control resources may be available to resolve cross-linguistic competition of this nature (e.g., Marcotte and Ansaldo, 2014; Blumenfeld et al., 2016b). For example, Marcotte and Ansaldo (2014) found that their younger French-speaking learners recruited cognitive control areas (anterior cingulate cortex and caudate nucleus) while learning novel items in a closely related language, Spanish, and attributed older learners’ lack of recruitment of such networks to their slower learning of Spanish targets. Consistent evidence is also available from neuroimaging in older adults that attainment and maintenance of a structurally related second language (Mandarin, with L1 Cantonese) may be cognitively more challenging than attainment and maintenance of a less-related language (English, with L1 Cantonese, Abutalebi et al., 2015).

As an alternative to the above explanations of learning effects, it is possible that, since individuals who learned the most items through the SPECSS curriculum knew the least English at baseline, they were presented with the most learning opportunities through our classes and study of the SPECSS binder. In contrast, new learning opportunities were more limited for individuals who had already established a level of functional English knowledge. If such a possible “ceiling effect” were to underlie the current findings, then it could be predicted that the correlation between number of novel items learned and previous English knowledge would weaken if the number of items participants never learned were accounted for (with fewer items never learned for the most English-proficient individuals, see Table 3). Instead, when the number of items never learned was controlled for, the correlation between items newly learned and previous English proficiency became stronger, r (16) = −0.75, p < 0.001. Given this post hoc finding, and given that only 5 of our English learners had less than 30 items that they never learned, we believe that ceiling effects cannot account for the current findings.

Finally, it must be noted that while all participants in our learning group continued to master functional English, they had reported a wide age range of first exposure to English (7–63 years), with best pre-curriculum English attainment outcomes for learners with earlier exposure to English. Therefore, we cannot make conclusions about the age of most efficient language transfer in adult learners. It is conceivable that the most successful learners had benefited from positive transfer of knowledge at a time in middle adulthood when such transfer was cognitively more efficient, with cognitive control mechanisms more available to mute activation of “false friend” representations that were form-similar yet non-equivalent across languages. Alternatively, in the current age group, it is possible that learners who also knew languages that differed from English, were at an advantage in learning novel English because they could globally inhibit these languages (Hirosh and Degani, 2017), a task that may have been cognitively less costly. To our knowledge, no research is currently available examining the success of language transfer across age groups. The possibility of limited benefits in language transfer for older learners warrants additional research.

Continued Exposure to English

In addition to the benefits of language transfer identified in the attainment and maintenance of English, exposure to English emerged as a predictor of English proficiency across our overall sample, consistent with previous findings in younger adults2 (e.g., Marian et al., 2007; Linck et al., 2009) and older adults (Barresi et al., 1998; Nanchen et al., 2017). It is possible that, in learners who cannot engage efficient cognitive control skills to ameliorate interference from other languages, establishment of language-specific resonance through continued immersion is especially critical in the language acquisition process. Once interference from other languages is reduced, language-specific knowledge can be acquired with a reduced risk of negative transfer and with minimized competition from translation equivalents. It is thus possible that continued exposure to the new language becomes even more critical in older adult learners than it is in younger learners. Findings from Marcotte and Ansaldo (2014) are consistent with this claim, given the slower learning curve of older individuals in their study. Relatedly, it is possible that the need for continued exposure in determining learning success may interact with individual differences in cognitive skills.

Limitations of the Current Study and Future Directions

The current study suggests that older adult learners can make significant functional English gains within a short time in a structured curriculum such as SPECSS, and findings across our overall sample of older adult L2 users point to linguistic and cognitive predictors of L2 proficiency. Given our relatively small subset of SPECSS learners (n = 19), additional work is needed to replicate findings of novel learning in older adults, especially given wide confidence intervals observed together with reported correlations; and to identify the specific curriculum components that drive learner success. For example, number of classes attended did not correlate with learning success in our current initial study and we assume that learning may have been based in part on the extent to which participants reviewed their binders outside of class, integrated them into daily interactions, and were willing to seek out English communication partners outside of the classroom [e.g., see Verga and Kotz (2013) for a call to examine social aspects of L2 acquisition in adults]. We believe that a full understanding of English learning success will rely on further study of these independent learning and social contributors.

In addition, the influence of cross-linguistic similarity on L2 proficiency and novel learning in older adults can be extended to the orthographic level. Given the wide range of reported and observed reading skills in the current participants, their self-reported reading proficiency was not included in analyses because it could not be considered an indicator of their shared core language proficiency. The wide range of reading skills could be tied to years of formal education. For example, within the group of learners, years of education related to both self-reported L1 reading skills, r(18) = 0.72, p =0.001, and their English reading skills, r(18) = 0.46, p = 0.05, with reading skills correlated across the two languages, r(18) = 0.50, p = 0.03. It has been suggested that orthography can provide significant support in adults’ acquisition of foreign languages because the additional modality reinforces new phonological representations, thus creating resonance and overall strengthening of representations (Keshavarz and Astaneh, 2004; MacWhinney, 2012). Indeed, post hoc analyses in the current learners suggested that self-reported English reading skills were tied to greater stable curriculum knowledge, r(18) = 0.73, p < 0.001. This pattern is consistent with the possibility that written text can further amplify adult learners’ ability to specify, consolidate, and maintain novel language representations. It is thus likely that fluent adult readers are provided a critical tool for independent language learning and for continued language maintenance. In particular, it is possible that additional variability exists in our sample based on the nature of speakers’ other known orthographies. Specifically, part of the positive transfer from similar languages to English that we observed in the overall group may stem from abilities with an orthography that is similar to English. For example, Koda (1996) suggests that the sound-to-symbol mappings and the nature of orthographic units in L1 may influence L2 reading and Holm and Dodd (1996) found that learners of English were more efficient readers if they had previously learned another alphabetic orthography.

Finally, since learners were part of a classroom setting, with one to three learners per teacher, learners likely did not receive equivalent amounts of attention even though an effort was made to provide one-on-one support. Specifically, learners with the lowest initial language skills may have inadvertently received more attention from instructors and may have learned more for this reason. In addition, instructors observed in retrospect that those with the least English knowledge may have sought out help the most consistently during class sessions. While, in naturalistic teaching settings, such variability in learning support is inevitable, follow-up research in more controlled experimental settings can be conducted to replicate the current findings.

Summary, Future Directions, and Conclusion

In the current study, we identified cognitive and experience-based predictors of English attainment, maintenance, and learning in a multilingual group of older adults with various language backgrounds and with low-English skills. Phonological memory and orientation, as well as similarity to English of previously known languages and experience with English, emerged as primary predictors of English attainment. Further, preliminary learning data from a service-based intervention suggest that older learners confronted with the most hurdles to independent language learning may benefit the most, and are able to acquire functional novel language, in a highly scaffolded learning context. The current findings can serve in generating hypotheses on determinants of preparedness for language learning in older adults. For example, while transfer from similar languages seemed to be a primary predictor of independent learning success, it is unclear whether success in transferring linguistic knowledge to novel contexts is in itself constrained by cognitive aging. Specifically, when compared with similar learners in middle adulthood, it is possible that older adult learners are less able to identify and minimize negative transfer when learning a language similar to previously known languages. Follow-up research is warranted to directly examine this possibility.

The current findings are also useful in identifying key elements to develop successful language learning curricula for older adults. For example, such elements include an awareness of learners’ previous linguistic experiences, including the potential for transfer from other languages and their cognitive skills related to attention, as well as scaffolding through visually based materials that may compensate for cognitive hurdles to learning. In addition, the format of the SPECSS curriculum as highly functional and portable may allow learners to practice and integrate knowledge in the context of daily routines. The benefit to learning may be that material is encoded in contexts similar to where it will be retrieved, thus ensuring learners the support of context-dependent memory (e.g., Marian and Kaushanskaya, 2011). In terms of use, even learners who do not fully master material may carry binders and point to targets in communication settings such as visits with healthcare providers, following the model of alternative augmentative communication devices sometimes used by individuals with verbal communication challenges (e.g., Fried-Oken et al., 2011). Further anecdotal feedback from participants suggests that the bi-directional nature of the curriculum, with English targets and native-language translations present, may facilitate intergenerational communication and learning, giving English-speaking younger family members access to an older family member’s L1. Finally, the presence of text with images and auditory repetition during classes may promote English literacy. We believe these functional-social aspects of the SPECSS materials have the potential to provide the scaffolding for language learning and communication needed by many older adults, and future work can examine these aspects of the curriculum.

In the examination of learning mechanisms, additional research is needed to examine how the apparent cumulative benefit from multiple previously known languages in adult learning may relate to bilingual advantages (or lack thereof) identified in other contexts. Previous findings suggest that bilingual learning advantages may be domain-specific and limited to linguistic context that had previously been encountered by the individual (e.g., Kaushanskaya and Rechtzigel, 2012; Antoniou et al., 2014; Blumenfeld and Adams, 2014; Hirosh and Degani, 2017). The current findings are consistent with this literature. However, interestingly, the cognitive skills that were identified as potential predictors of independent language learning success (digit span and orientation) have also been identified as potential cognitive consequences of long-term bilingualism in older adults (e.g., Kavé et al., 2008). This leaves open the possibility for a somewhat broader maintained ability for language learning in bilingual and multilingual older adults (e.g., Antoniou et al., 2013). It remains an unanswered question whether such bilingual learning advantages extend across the adult lifespan and how they interact with language transfer phenomena.

In general, relatively little work is currently available examining language learning success in older adults, particularly with a view on the previous linguistic and cognitive experiences of such learners (e.g., Antoniou et al., 2013; Marcotte and Ansaldo, 2014). This line of research can provide new insights on the nature and extent of experience-induced plasticity. This knowledge, in turn, is of theoretical value in understanding mechanisms and consequences of learning. It also has tremendous applied potential in a world where many older adults must continue to engage in language learning and where learning success is frequently tied to individuals’ ability to navigate their environment. Understanding older language learners’ cognitive and experiential strengths and vulnerabilities can lead to the development of learning programs tailored to this population. While we see the current study as valuable in establishing general patterns, generating hypotheses, and validating language learning resources for older adults, we also acknowledge that experimentally more controlled research is needed to confirm and extend findings.
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1Ten participants reported having had a head injury in their adult life as a result of a fall (n = 4), car accident (n = 4), laboratory explosion (n = 1), or non-stated reason (n = 1), with four participants reporting loss of consciousness subsequent to injury. Since outcomes of all analyses remained the same when these 10 participants were omitted, we included all participants in the current cohort.

2Robinson Anthony, J. J. D., and Blumenfeld, H.K. Language dominance is predictive of cognate effects and inhibitory control in young adult bilinguals (under review).

OPS/images/fcomm-02-00023-g005.jpg
>

Stable English knowledge
(known before and after English classes)

o

Items newly leamed
(not known before but known after)

© El

T T T T T
2 0 2 4 3

Composite proficiency in English
(self-reported and verbal fluency)

Stable English knowledge
(known before and after English classes)

400+
8
L]
300 °
°
°
H °
2001
°
% °
°
100
o
T T T T T
- 2 0 2 4

Composite digit span / orientation score

T
B Bl

2 ) 2 4 6

Composite proficiency in English
(self-reported and verbal fluency)

Items newly leamed
(not known before but known after)

§

§

§

‘§

Known languages’ similarity to English






OPS/images/fcomm-02-00023-t001.jpg
Reference Learners
group.
Mean SD  Mean  SD
Age of first exposure to Engiish* 3288 2230 4084 1874
Current exposure to Engiish 1898 1949 1295  14.95
MOCA subtests
Digit span (out of 2) 142 069 126 081
Orientation (out of 6) 568 067 547 096
Delayed memory recall (out of 5) 287 179 832 149
Proportion correct animal naming 079 028 08 026
Engiish language skils
Self-reported speaking (out of 10) 429 263 389 194
Seffreported comprenension (outof 10) 439 291 374 197
Self-reported reading (out of 10) 382 847 274 262
Verbal fluency —animals* 736 621 479 667
Verbal fluency —groceries* 891 588 579 674
L1 language skils
Self-reported speaking (out of 10)* 863 144 932 106
Seft-reported comprenension (outof 10 881 122 942 00
Self-reported reacing (out of 10) 739 296 7.05 837
Verbal fluency —animals 1472 436 1511 421
Verbal fluency —groceries* 1283 749 858 811

“Significant differences were observed between the reference and learner groups

(s < 0.05).





OPS/images/fcomm-02-00023-g003.jpg
Lo Fa
]
5 L
Fe 2 re
3 i
B &
E F=
L. Z b=
¥ Fe
¢ Fa
8 F2
Fe g L
2 o
L~ Fo
T T T
ysipBug ut ystysuz ut
o vosuwpidwoy/Suneads panodaras a uotsuapdwod/Fupyeads papodargas
- m o
-3 © r~
g
E
a3 |
s Fo
. g
e &
2 Fo
E
ks S
F
e g
T 13 L A S 4
ysiBug ur ysipBug ut
< uorsuspiduwos Bunyeads popodai-J g ©  uoisusypiduos/Funyeads papiodar-gag

Age of first exposure to English

Verbal fluency in L1





OPS/images/fcomm-02-00023-g004.jpg
>

Verbal fluency in English

Verbal fluency in English

e B o
o \ .
" =
. 2
- . o ' R
o, %6 o K
T\'\-\’;\LJ‘,\ £ o
° o e, g
2 . = o]
o° o %3 H
“ \ “
P -
! 5 ! 5 o B ; i 2 3 : i
4 4 1 4
Self-reported speaking/comprehension in L1 Known languages' similarity to English
D
= =
-
z
g+
T
g o
z
H
z 2
3
2
e
e e

T T T T T
Bl 2 0 2 a

Verbal fluency in L1

N e e e e e A e e
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
Age of first exposure to English





OPS/images/fcomm-02-00023-t004.jpg
Stable English knowledge (known

Items newly learned (not known before

before and after) but known after)
rp) 95% CI r(p) 95% CI

Linguistic variables

Mean similarity to English of known languages 034 (ns) ~0.58 (0.010) ~0.79 t0 ~0.29
Exposure to English 037 (ns) -047 (0.042) ~0.7310-0.06
Age of first English exposure ~0.55 (0.014) —0.80t0 ~0.13 0.42 (ns)

L1 proficiency* 0.29 (ns) ~0.24 (ns)

English proficiency® 0.79 (<0.001) 05510 0.91 ~0.68 (0.001) ~0.89 to ~0.35
Cognitive variables

Age -0.14 (ns) 023 (ns)

Years of formal education 0.45 (0.054) 0.08100.72 ~0.36 (ns)

Digit span and orientation 0.67 (0.002) 02710 0.87 ~027 (ns)

Memory and naming 0.07 (ns) 0.02 (ns)

Confidence intervals are provided to assess reliabilty of signiicant correlations (in bolo).

Cl, confidence interval.

“Combined self-reported and verbal fluency scores. To alleviate risk for Type | error dlue to multiple comparisons, only significant correlations with a 95% Cl lower bound of at least

).1 were interpreted (in bold).
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L1 Mandarin L1 Tagalog L1 Spanish L1 Somali Total number of speakers

Outside of Indo-European Language Family with few borrowings (English-similarity score = 1)

Mandarin 20 0 o 0 20
Arabic 0 1 0 6 7
Other Chinese Dialects 4 0 0 0 4
Amharic 0 0 0 1 1
Micronesian 0 1 0 0 1
Shanghainese 1 0 0 0 1
Tian-Jing Dialect 1 0 o 0 1
Outside of Indo-European Language Family with some borrowings (English-similarity score = 2

Somali o 0 o 10 10
Japanese 1 0 0 0 1
Kinamigin 0 1 0 0 1
Swahil 0 0 0 1 1
Outside of Indo-European Language Family with substantial borrowings (English-similarity score = 3)°

Tagalog 0 9 0 0 9
Visayan languages (Cebuano, llonggo) 0 8 0 0 8
llocano 0 3 0 0 3
Bikol 0 1 o 0 1
Pangasinan 0 1 o 0 1
Indo-European Languages outside of the Germanic or Romance languages (English-similarity score = 4)

Russian 14 0 0 0 14
Greek 0 0 1 0 1
Slovak 0 0 1 0 1
Within the Germanic or Romance Languages (English-similarity score = 5)

Spanish 0 0 14 0 14
italian 0 0 2 1 3
Chavacano* o 1 0 0 1
French 0 0 1 0 1
German 0 0 1 0 1

‘Non-Indo-European languages categorized as having limited borrowings include Somali with borrowings from English and ltaian linked to European colonization (Somal, 2017);
Japanese, with an estimated 10% of the lexicon borrowed from English (VicKenzie, 2010, p. 14); Kinamigin, with documented Spanish presence in the Camiguin Island in the
Bisayas region of the Philppines (Barraveld, 2001, p. 78); and Swahil, with borrowings from English where “Contact with westem Civilzation” existed, including i transportation,
medicine, sports, and schools (Gower, 1952)

"Most of the major languages of the Philopines were categorized as having substantial borrowings, due to heavy lexical influence of Spanish (Lipski and Mahlhéusler, 1996; Fubino,
1997 Stolz, 2006; Mattes, 2014). The Spanish Colonial Era in the Philppines lasted from 1521 to 1898. These major Philppine languages also exhibit substantial borrowings from
English (Rubino, 2001; Bermarcio, 2004)

“Also known as Philiopine Creole Spanish, Chavacano is the only Spanish-based creole in Asia (e.g., Lioski, 2013).
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Hello. ft.
Sidee tahay? Waan fiicanahay. HEEFS? BRARSF.
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TR ERER?

Magacaygu waa___. Magacaa?

Maxaad dareemaysaa?

Subax wanaagsan.| Galab wanaagsan.| Habeen wanaagsan. 3 3 e L4F/ Bz,

GREETINGS

Hello.
How are you? | am fine.
My name is ___. What is your name?

How are you feeling?

Good morning. | Good afternoon. | Good evening/night.
1112

£C6mo estds? Yo estoy bien.
Me llamo ___. ¢Cémo se llama Ud.?

&Como se siente?

PAGBATI

Hello.
Kumusta ka? Mabuti.
Ang pangalan ko ay__. An ang pangalan mo?|

Kumustd ang pakiramdim mo?

Buenosdias. | Buenas tardes. Buenas noches.

i 12}
2

Magandéng umaga.| Magandéng hapon.| Magandéng gabi.
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