Neurolinguistic Communication Intervention | Volume 1 | Issue 1 | March 2026

7 CIENTIF [ C Neurolinguistic Communication Intervention

R __) Publishing Limited https://ojs.ukscip.com/index.php/nci

Article

Mandarin-speaking monolingual autistic children can learn
and retain foreign language words: A longitudinal study

Xin Kang'**, Yagian Zhang'??, Ning Ding" *?, Xiyu Hu'*?, Xuanchi Chen', Qiutong Liu’

1 School of Foreign Languages and Cultures, Chongqging University, Chongqing, China

2 Research Centre for Language, Cognition and Language Application, Chongqing University, Chongqging, China

3 Key Laboratory of Hearing, Speech, and Cognition of Chongqing Municipal Health Commission, Chongging, China

ABSTRACT

Bilingualism has long been linked with enhanced cognitive benefits, but parents of autistic children are often
advised to use one language. One reason might be that there is limited evidence on the foreign language learning
abilities of autistic children. This study investigated English word learning among monolingual Mandarin-speaking
autistic and typically-developing (TD) children using a longitudinal design. Participants were taught 48 English
object names in a classroom-like setting over eight weekly sessions. Before starting the program, participants
completed a pre-test to calculate the percentage of target words they could identify and translate from English
to Chinese. To measure their short-term learning outcomes, they completed an immediate learning test at the
end of each session and a delayed test at the beginning of the session the week after. Long-term retention was
measured using final tests at one- and five- weeks after the learning program ended. Although autistic children
showed slower weekly gains in word recognition, they achieved comparable long-term retention to TD peers, with
no significant group differences in final test performance. Critically, the learning outcomes for autistic children
were strongly and pervasively correlated with their amount of prior L2 exposure, whereas this relationship was
largely absent in TD children. These findings demonstrate that autistic children can effectively learn and retain L2
words, challenging recommendations for monolingualism. Future studies should explore more complex linguistic
domains, such as grammar and pragmatics, to further understand foreign language acquisition among autistic
individuals.
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1. Introduction

Autistic children demonstrate heterogeneity in their language abilities (Henderson et al., 2014; Larson
et al, 2022; Tager-Flusberg, 2015; Wittke et al., 2017). Despite impairment in social communication and
interaction (Arunachalam & Luyster, 2018; Larson et al., 2022), some of them were reported to show
comparable language abilities as their typically developing (TD) peers (Ferman, 2021; Kjelgaard & Tager-
Flusberg, 2001; Wittke et al., 2017). As inclusive education gaining increasing attention worldwide, more
autistic children are enrolled in mainstream schools (An et al., 2018; Li et al., 2022; Zhou et al.,, 2020)

where they are expected to learn a foreign language (L2) alongside their TD classmates (Hu et al., 2023).
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This reality stands in stark contrast to the long-standing clinical advice given to parents to raise their
autistic children in a monolingual environment (Baker, 2013; Hudry et al., 2018; Jegatheesan et al., 2010).
This recommendation stems from a now-outdated concern that bilingual exposure could cause confusion,
impose an extra cognitive burden, or exacerbate difficulties in autistic children (Beauchamp & MacLeod,
2017; Gonzalez-Barrero & Nadig, 2018; Yu, 2013).

However, a growing body of evidence challenges this advice. Empirical studies have shown that some
bilingual autistic children did not lag behind their monolingual autistic peers in language development
(Beauchamp et al,, 2020; Drysdale et al., 2015; Hambly & Fombonne, 2012;). Recent studies even revealed
that bilingual autistic children showed advantages compared to monolingual non-autistic children in
certain areas, such as focus production (Ge et al., 2024), expressive vocabulary size (Petersen et al.,, 2012),
functional vocabulary size (Dosi & Sotiriadis, 2020), verbal fluency (Gonzalez-Barrero & Nadig, 2017),
narrative skills (Peristeri, 2020), and cognitive capacities (Peristeri, et al., 2024), echoing the potential
cognitive and linguistic benefits associated with bilingualism in the general population (Bialystok et al.,
2012; Bialystok, 2024).

2. Word learning among autistic children

A critical domain for examining foreign language learning is word learning, which is a fundamental
component of language development (Beauchamp & MacLeod, 2017; Davis et al., 2016; Hashim et al.,
2022; Patael & Diesendruck, 2008; Sukenik & Tuller, 2023). Research in first language (L1) acquisition
reveals a complex profile in autistic children. On the one hand, autistic children showed similar vocabulary
developmental stages as their TD peers (Ferman, 2021; Gladfelter & Goffman, 2018; Hartley et al.,, 2019).
For example, like their TD peers, autistic children exhibited typical noun-dominant early lexicons (Rescorla
& Safyer, 2013). Autistic children could also apply principles such as “mutual exclusivity” (Mathée-Scott
et al, 2021; Rothwell et al., 2024) and use social cues to map words to objects (Luyster & Lord, 2009). On
the other hand, autistic children often learn new words less efficiently (Ferman, 2021; Hartley et al., 2019,
2020) and struggled with long-term retention (Kover & Ellis-Weismer, 2014). They also have smaller sizes of
receptive and expressive vocabulary than their TD peers (Boucher, 2012; Charman et al., 2003; Hyter, 2007;
Kjelgaard & Tager-Flusberg, 2001; McGregor et al., 2012), particularly for abstract nouns and pronouns
(Perovic et al., 2013; Tager-Flusberg & Caronna, 2007).

Much of this evidence comes from highly controlled novel-word learning paradigms (e.g., Franken et
al., 2010; Hartley et al., 2020; Luyster & Lord, 2009; Rothwell et al., 2024; Tenenbaum et al., 2014). While
these laboratory-based studies provide valuable insights but often lack ecological validity. Furthermore,
many of these studies have focused primarily on immediate recall (Ferman, 2021; Harper-Hill et al,, 2014;
Tenenbaum et al.,, 2014) or used short retention intervals ranging from 5 minutes (Hartley et al., 2020)
to 24 hours (Henderson et al., 2014) between learning and testing, which leaves a critical research gap in
our understanding of long-term retention. While a few longitudinal studies have examined retention (e.g.,
Bosseler & Massaro, 2003; Norbury et al., 2010), they are typically limited by very small numbers of taught
words or the absence of a TD comparison group, making it difficult to gauge autistic children’s learning
relative to their peers. For instance, Bosseler and Massaro (2003) taught real vocabulary items to autistic
children using a computer-animated agent named Baldi over six months. 84 vocabulary lessons with 559

distinct vocabulary words drawn from school curricula, books, and image banks were delivered via a
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multimodal interface combining synthesized speech, written labels, and visual images. Learning outcome
was assessed through immediate tests and a follow-up assessment 30 days later. They found that autistic
children were able to learn new words, and 91% of the newly learned vocabulary was retained one month
later. Norbury et al. (2010) compared 13 autistic children and 13 TD peers who were matched on age, non-
verbal IQ, and receptive vocabulary on novel word learning and retention. Participants learned four novel
words (e.g., akidit, dentip) by six exposures. Then, using a computerized eye-gaze paradigm, a woman
directed attention to the target object in biased trials (three times in a neutral condition and three in a
biased condition). Accuracy rates and response times were recorded during the learning process. Three
types of vocabulary tasks were administered immediately and again four weeks later: object naming, picture
identification, and defining the target objects. Results showed that autistic children initially outperformed
their peers in mapping phonological forms to novel referents, but this advantage diminished over time,
whereas TD children showed sustained retention.

Critically, research on L2 word learning in autistic children is even limited (Gonzalez-Barrero & Nadig,
2018; Hambly & Fombonne, 2014; Petersen et al., 2012). The few existing studies, often single-case or small-
group designs (e.g., Alemi et al., 2015; Hu et al., 2023; Zohoorian et al., 2021), confirm the potential for L2
acquisition but are severely limited by minimal sample sizes and a lack of control groups. Consequently,
fundamental questions about whether autistic children can learn and retain L2 vocabulary as effectively
as their TD peers in a naturalistic, classroom-based context remain unanswered. For example, Alemi et al.
(2015) investigated the effectiveness of humanoid robots in teaching English words to four Iranian autistic
children. By comparing their scores at four timepoints: pretest, mid-test, immediate posttest, and delayed
posttest (two weeks after learning), this study revealed significant improvements in children’s English word
knowledge, with learning effects maintained after two weeks. Similarly, Zohoorian et al. (2021) examined
the effectiveness of the Picture Exchange Communication System (PECS) in English word instruction for
two Iranian autistic children. The learning program consisted of 15 weekly sessions targeting 45 words,
with repeated measurement showing progressive improvement in participants’ vocabulary knowledge. In
another study, Hu et al. (2023) taught English vocabulary to three Mandarin-speaking preschool autistic
children. They found that these children could learn English words in a small-group training.

Taken together, the existing research indicates that autistic children can acquire new words, but critical
questions about their L2 learning abilities in the real-world remain answered. There are mainly three
research gaps. First, many of these studies focused primarily on L1 word learning and used immediate recall
with fewer studies examining long-term retention. Second, although some studies employed longitudinal
designs, they were mostly conducted in laboratory settings, which may not fully reflect the dynamics of
group-based instruction that mirror mainstream classrooms. Third, while some recent studies have begun
to explore L2 vocabulary learning in participants, most of these studies had small sample sizes and lacked
comparison groups.

To address these limitations, the present study implemented a 13-week longitudinal L2 learning
experiment to mirror a mainstream classroom. We investigated learning outcomes by measuring their
performance at the end of the current session and a week later. Two post-tests were used as final tests for
overall learning outcomes at the 9" week and 13™ week. In addition, we examined how demographic factors
and autism spectrum disorder (ASD) symptoms may influence participants’ learning outcomes. We focused
on three research questions:

Do Mandarin-speaking autistic children demonstrate comparable L2 word learning outcomes as their
TD peers?
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Can Mandarin-speaking autistic children retain L2 words as their TD peers over short and long-term
intervals?
To what extent do factors such as prior L2 exposure and nonverbal 1Q influence their L2 word learning

outcomes?

3. Methods

3.1 Participants

40 Mandarin-speaking children participated in the study, including 25 autistic children and 15
TD children. Autistic participants were recruited via a local autism parent support group, while the TD
participants were recruited through flyers distributed in local areas. The two groups were matched on the
onset time for learning English at school. None of the participants were routinely exposed to English outside
school. ASD status was confirmed with the administration of the Autism Diagnostic Observation Schedule
2nd Edition (ADOS-2; Lord et al., 2012). Nonverbal 1Q was assessed using the Test of Nonverbal Intelligence
4th Edition (TONI-4; Brown et al.,, 2010) or Primary Test of Nonverbal Intelligence (PTONI; Ehrler &
McGhee, 2008) based on participants’ chronological age. 37 participants above 6-year-old completed
TONI-4 and 3 below 6-year-old completed PTONI. Parents completed questionnaires about demographic
information. The study was conducted with the approval of the ethics committee of the university. Written
informed consent was obtained from parents or caregivers of all participants.

Eleven out of the 40 participants were excluded for data analysis. 3 autistic children missed more
than three sessions out of eight sessions during the learning phase. 5 autistic children and 3 TD did not
participate the posttest at the 9" week or the 13" week. Furthermore, 2 autistic children did not meet the
diagnostic criteria for ASD based on ADOS-2. Thus, a total of 15 autistic children (M age = 11.00 years, SD =
2.66 years) and 14 TD children (M age = 6.57 years, SD = 1.19 years) were included in data analysis. Detailed
characteristics of the participants were summarized in Table 1. Despite careful matching, the autistic group

were significantly older (p <.001) but with lower scores on nonverbal IQ (p <.001) than TD peers.

Table 1. Demographic characteristics of participants.

ASD (n=15) TD (n=14) Group
difference
M (SD) M (SD) p
Age (years) 11.00 (2.66) 6.57 (1.19) <.001
ESL (years) 1.14 (1.62) 0.61 (0.88) .683
Family SES 45.43 (16.86) 51.54 (6.56) 730
ADOS-2 Total Score” 8.42 (1.31) - -
Nonverbal 1Q° 95.47 (18.54) 123.93 (13.87) <.001
Pretest
Translation acc (%) 44.60 (20.90) 38.44 (13.97) 418
Identification acc (%) 51.75 (21.57) 44.56 (13.32) 325

Note. Group differences were assessed via nonparametric Mann-Whitney U tests. “ADOS-2
comparison severity score labels are as follow: 0-2 = “minimal-to-no evidence,” 3-4 = “low,” 5-7
= “moderate,” 8-10 = “high.” "Non-verbal IQ was measured by TONI-4 or PTONI (3 participants
below 6-year-old).
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3.2 Materials

The pretest was conducted at the 1% week to measure the baseline knowledge of the 48 words. During
the 8-week learning phase, participants learned 6 words per week and their learning data was recorded.
Two tasks were designed and conducted immediately after each learning session and one week later. First,
they completed a picture Identification task. Participants were asked to identify the object out of four choices
with one correct answer and three distractors, including a semantically related object, a phonologically
related object, and an unrelated object. The position of the target object has been counterbalanced. Then,
they completed a Naming task in which they were asked to name objects in English. Testing materials in
this task were colored pictures of the target words. Two post-tests were designed to examine the overall
learning outcomes at the 9" week and the 13" week. First, participants were asked to translate a target
word from English to Chinese (Translation). Then they were asked to identify the picture corresponding to
that word (Identification) from a testing card. They were tested for 48 words individually in a randomized

order. Accuracy rates were calculated as outcome measures.

3.3 Procedure

The current study was a longitudinal design lasting 13 weeks. It had 4 phases (see Figure 1), including
a pretest (Week 1* before learning), a word learning phase (from Week 1* to Week 8", 90 minutes per
session), a post-test (Week 9™), and a follow-up post-test (Week 13™).

This study began with a pretest in the first week to measure the baseline of participants’ L2 vocabulary
knowledge. The pretest employed two tasks: Translation and Identification. For the Translation task,
participants were presented with the sound of target words in L2 (English) by the experimenter and were
required to provide the corresponding translation in their L1 (Chinese). Then, for the Identification task,
participants viewed a set of pictures (including images of the target item and three distractors) and were
asked to identify the target object. Participants were tested for the whole list of words. Then, a two-month
(one session per week with each session lasting 90 minutes) learning phase started. During this phase,
participants learned 6 words per week in a classroom-like settings. Each class had 6-8 students with an
instructor and two teach assistants. To facilitate effective learning, instructional materials were carefully
selected to provide scaffolding and cultivate interest. Target words were learned by presenting real objects,
toy objects, jigsaw puzzle pieces, pictures, or stickers. These materials were integrated into games such
as role-play and coloring activities, creating an interactive environment that facilitated active participant
engagement. At the end of each learning session, accuracy rates for immediate Identification and Naming
tests were calculated (Time 1: immediate test), which required participants to identify and name the target
words they had learned during the current session, respectively. Participants were also tested for their
short-term retention using the Identification and Naming tasks of the target words learned during the
previous session when the next session started (Time 2: delayed test). At the 9" week and then the 13"
test, Translation and Identification tasks used at the pretest were readministered. The purpose of the post-
tests was to measure the overall learning outcomes. Standardized tests were administered at the 13" week,
including ADOS-2 (Lord et al., 2012), TONI-4 (Brown et al., 2010) or PTONI (Ehrler & McGhee, 2008).
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Figure. 1 Experimental procedure illustrating the four main phases: pretest, weekly learning

with immediate and delayed tests, overall learning with posttest and follow-up.
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3.4 Data processing

Nonparametric statistical methods were used for data processing given our small sample sizes.
First, Wilcoxon signed-rank tests were used to compare differences between accuracy rates at Time 1
(Immediate test) and Time 2 (Delayed test). Meanwhile, Wilcoxon rank-sum tests were applied to compare
performances between autistic and The TD groups. Then, the overall learning outcomes concerning L2
vocabulary growth and long-term retention have been analyzed. Changes across the three time points
(Pretest, Posttest, and Follow-up test) were examined using Friedman tests within each group, with
post hoc comparisons conducted using Wilcoxon signed-rank tests with BH correction. Then, Wilcoxon
rank-sum tests were conducted for between-group comparisons for each time point. Finally, Spearman
correlation analyses were conducted to explore the relationships between word learning outcomes and
several potential impact factors: (a) amount of English exposure, (b) family socioeconomic status, (c) autism
severity (as measured by the ADOS-2), and (d) nonverbal IQ (as measured by the TONI-4 or PTONI).

4. Results

4.1 Weekly learning outcomes

Figure 2 illustrates the average accuracy rates for the Identification and Naming tasks at Time
1(Immediate test) and Time 2 (Delayed test). Wilcoxon signed-rank tests revealed that the autistic group
did not show significant differences between Time 1 and Time 2 for Identification: p = .440 and Naming (p =
.304) tests. While in the TD group, participants performed better in the Naming test at Time 2 than at Time
1 (p = .021). Nonetheless, they did not show significant difference in the Identification test between Time
1 and Time 2 (p = .081). When comparing across tasks, as expected The TD group performed significantly
better in Identification than in Naming at both Time 1 (p <.001) and Time 2 (p < .001). Similar patterns
were found for autistic participants that they performed better in Identification than in Naming at both Time
1 (p <.001) and Time 2 (p < .001). Between-group comparisons using Wilcoxon rank-sum tests found that

TD children performed significantly better than autistic children at Time 1 (p <.001) as well as at Time 2 (p

.017) for Identification. No significant group differences were found at either Time 1 (p =.315) or Time 2 (p
.673) for Naming.

4.2 Overall learning outcomes

Table 2 presents the mean accuracy rates and standard deviations for Translation and Identification.
Friedman tests were conducted separately to compare participants’ performance across three time points
(Pretest, Posttest, and Follow-up test). Results revealed significant learning outcomes in both autistic and
The TD groups (Translation: x> = 20.86, p <.001 in ASD; x* = 23.10, p <.001 in TD; Identification: x* = 21.57,
p <.001 in ASD; x* = 25.17, p <.001 in TD). To examine the performance at different timepoints, subsequent

analyses were conducted separately within groups and results were displayed in Figure 3.
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In the autistic group, post hoc analysis using Wilcoxon signed-rank tests revealed significant differences
between pretest and posttest in both Translation (p = .003) and Identification (p = .003). Significant
differences were also observed between pretest and follow-up (Translation: p =.002; Identification: p =
.002). However, no significant differences were found between posttest and follow-up (Translation: p =
.414; Identification: p = .834). For the TD group, post hoc analysis exhibited similar results to the autistic
group, such that significant differences were found between pretest and posttest for both Translation (p
=.002) and Identification (p = .002)between pretest and follow-up (Translation: p = .002; Identification:
p =.002). No significant differences were detected between posttest and follow-up (Translation: p = .513;
Identification: p = .140). Wilcoxon rank-sum tests revealed no significant differences between the autistic
group and the TD group for both tasks (Translation and Identification) at either posttest or follow-up (all p >
.05).

4.3 Correlation analysis

We further conducted Spearman’s correlation analyses (see Table 3 and Table 4) for autistic and
The TD groups separately to assess the relationships between L2 learning outcomes and potential impact
factors: the amount of English exposure, family socioeconomic status (family SES), nonverbal IQ, and ASD
severity (the autistic group only).

Regarding the weekly performance (Table 3), English exposure duration showed pervasive correlations
with learner’s performance in two tasks (Identification: both p <.001; Naming: both p <.001) among the
autistic children. Nonverbal 1Q also exhibited similar correlation patterns (Identification: p =.002 at Time 1,
p =.001 at Time 2; Naming: both p <.001 at Time 1 and Time 2). In contrast, correlation patterns were only
found between English exposure and Naming (Time 1: p <.001, Time 2: p =.001), and between nonverbal
1Q and Naming (both p <.001) among TD children.

As for the overall learning performance (Table 4), results indicated that within the autistic group,
the amount of English exposure exhibited significant positive correlations with both tasks across time
(Translation: posttest p = .013, follow-up p =.026; Identification: posttest p=.008), except for the follow-up
Identification (p = .065). For nonverbal 1Q, we found it was significantly correlated with learners’ performance
at only follow-up in Translation (p = .029). However, within The TD group, no correlation between the
amount of English exposure were observed (Translation: posttest p =.579, follow-up p =.492; Identification:
posttest p = .934, follow-up p =.795). In terms of nonverbal IQ, similar correlation patterns were found for
The TD group, such that nonverbal 1Q was significantly correlated with participants’ performances at only

follow-up in Translation (p = .047).
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5. Discussion

This study investigated whether monolingual autistic children could learn and retain L2 words.
Importantly, we not only examined participants’ immediate learning outcomes but also long-term
retention, and explored potential factors that may influence the learning outcomes. We found that autistic
children showed similar performance across Time 1 and Time 2 (Immediate test and Delayed test) in
both Identification and Naming tasks. In contrast, TD children performed better in Naming one week after
learning, suggesting that they were able to strengthen and stabilize newly learned words more effectively
over a short period. This TD-specific learning gain aligns with previous research that emphasized the role
of sleep in knowledge consolidation (Davis et al., 2009; Dumay & Gaskell, 2007) and mirrors prior evidence
of TD-specific lexical consolidation patterns (Norbury et al., 2010). Notably, both groups consistently
performed better in Identification than in Naming, illustrating the common phenomenon of receptive-
expressive gap in L2 learners (Gibson et al., 2012; Keller et al., 2015; Oller et al., 2007). Between-group
comparisons also revealed higher weekly Identification accuracy in TD children, indicating that autistic
children may initially process and retain new words more slowly.

The weekly learning data revealed ASD-specific learning outcomes with consistently lower accuracy
rates in Identification task and no consolidation effects in Naming task. One explanation for such observed
group differences in vocabulary tasks is that the learning mechanisms of the autistic population are not
atypical but inefficient (Ferman, 2021; Hartley et al., 2020). ASD may affect the efficiency of learning
mechanisms by disrupting children’s intake of linguistic input (Hartley et al., 2019) or affect their ability
to exploit knowledge of morphophonological patterns (Ferman, 2021). Conversely, the shared receptive-
expressive gap across groups underscores universal constraints in L2 lexical access, suggesting that
expressive demands (e.g., phonological retrieval) pose inherent challenges regardless of diagnosis status.

Despite slower progress during weekly learning sessions, autistic children achieved comparable overall
performance to TD peers in Translation and Identification tasks at the immediate and long-term follow-up
posttests. Their lower weekly Identification accuracy suggests that short-term gains in recognizing words
may be slower, yet this did not prevent long-term learning and retention. These findings indicate that,
when provided with structured and supportive instruction, autistic children can successfully acquire and
retain foreign language vocabulary over the long term. They likely rely on compensatory strategies such as
visual supports and explicit guidance (Harper-Hill et al., 2014; Hartley & Allen, 2014; Hashim et al.,, 2022;
Padmadewi & Artini, 2017; Skewes et al,, 2020; Zwart et al,, 2017). Importantly, these findings extend
previous laboratory-based studies using novel word paradigms to real classroom-like group learning,
demonstrating that autistic children may reach similar vocabulary learning outcomes as TD children. These
results align with prior evidence challenging assumptions about bilingual limitations in autism (Alemi et
al., 2015; Gonzalez-Barrero et al., 2018; Hambly & Fombonne, 2014; Hu et al., 2023; Petersen et al.,, 2012;
Zohoorian et al., 2021) and highlight the effectiveness of structured, visually supported instruction for
facilitating L2 vocabulary acquisition in autistic population.

Our analyses further revealed divergent learning mechanisms between autistic and TD children.
Autistic learners showed generally consistent reliance on English exposure duration, both in weekly
learning and in overall outcomes. This highlights the critical role of structured instructional input in
facilitating vocabulary acquisition in the autistic group. It aligns with studies that reported the effectiveness

of intensive linguistic interventions (Murdaugh et al., 2015) and the significance of language exposure in
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promoting L2 lexical development among autistic individuals (Gonzalez-Barrero & Nadig, 2018; Hambly
& Fombonne, 2014). In contrast, the overall outcomes of TD children were less influenced by English
exposure, suggesting a greater reliance on incidental learning. This pattern is consistent with previous
findings showing that autistic learners favor intentional, structured learning, whereas TD children can
exploit statistical learning and contextual inference in naturalistic settings (Zwart et al., 2017).

In addition, we revealed that nonverbal 1Q contributed differently between autistic and TD children.
For both groups, higher nonverbal 1Q was associated with better Translation performance at follow-up,
suggesting shared cognitive constraints in long-term retention for vocabulary production. However, weekly
correlations revealed task-specific effects in TD children (limited to Naming), whereas in autistic children,
nonverbal IQ was broadly related to multiple tasks. This suggests that autistic learners may rely more on
domain-general cognitive resources to compensate for less efficient linguistic processing, whereas TD
children can leverage specific cognitive skills for particular tasks.

Together, our findings support a compensatory efficiency model of autism that autistic children
possess the fundamental capacity for learning words in a foreign language with long-term outcomes
comparable to their TD peers. However, the pathway to this success may not be typical. It is characterized by
initial inefficiencies with a greater dependence on sustained and structured L2 input, and a broader reliance
on domain-general cognitive resources. This indicates that autism may affect the temporal dynamics and
cognitive demands of the learning process rather than the ultimate learning capacity. In contrast, TD
children appear to benefit more rapidly from incidental learning mechanisms and can apply cognitive
resources in a more task-specific manner. Our findings have direct practical implications. The demonstrated
reliance on structured input and the achievement of long-term success within a supportive, classroom-
like setting challenge recommendations to withhold L2 instruction from autistic children. Instead,
educational approaches should provide explicit, sustained foreign language exposure. Strategies that reduce
cognitive load and strengthen encoding—such as incorporating visual supports, consistent routines, and
repeated practice—are likely to be particularly effective. By adopting such tailored approaches, educators
can leverage the documented capabilities of autistic learners to make foreign language education more
accessible and successful in inclusive classrooms.

Limitations and future directions

Despite its contribution to foreign language learning in autistic children, this study has some
limitations. First, although our sample size and number of trials exceed many existing studies, the small
sample size remains modest compared to other experimental studies. Our participants learned these
English words in a small-group setting rather than a full-sized mainstream classroom. Future studies
may explore L2 learning with larger cohorts in more typical mainstream classroom environments to
enhance generalizability. Second, our exclusive focus on vocabulary acquisition leaves other critical
linguistic domains unexplored. Future studies should examine other aspects of language learning, such
as pronunciation, grammar, or conversational fluency. Third, the 13-week observation window, though
surpassing the duration of most prior investigations, may not fully capture foreign language learning in the
long-term. Future research may extend tracking intervals to longer periods, such as six months or years, to

delineate critical learning trajectories.
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6. Conclusion

In summary, our findings demonstrate that autistic children have the abilities to learn words in a
foreign language in a classroom-like setting. They achieved comparable long-term retention outcomes
comparable to their typically developing peers. The learning trajectory, however, is distinct. Autistic
learners showed initial inefficiencies in weekly word recognition and lacked the short-term consolidation
gains observed in TD children, pointing to differences in the initial encoding of new words. The relationship
between L2 prior exposure and learning outcomes for autistic children demonstrates that this initial
inefficiency can be effectively offset by structured, sustained instructional input. This pattern supports
evidence for L2 learning in autism with tailored educational support. Our study provides crucial evidence
to inform educational practice, challenging the misconception that autistic children should be excluded
from foreign language learning. By demonstrating successful acquisition within a classroom-like setting,
our findings advocate for inclusive L2 education and highlight the efficacy of structured, visually-supported

instruction in unlocking the bilingual potential of autistic learners.
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