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This study investigates Korean L2 speakers' sensitivity to English island constraints, focusing on the widely reported—but theoretically puzzling—asymmetry between wh/whether-islands and adjunct-islands. Using a factorial definition of island effects, we quantified island penalties while independently estimating the costs of dependency-length and structural-complexity, two factors commonly assumed to interact with the unacceptability of island violations. Acceptability judgment results showed that native speakers displayed robust island effects across all types, whereas L2 speakers displayed significant effects for adjuncts (because- and when-clauses) and whether-islands but no statistically reliable island effect for wh-islands. The overall magnitude of island effects was smaller in L2 speakers and decreased systematically with later Age of Arrival (AoA). Despite these differences, both groups exhibited the same gradient hierarchy of island strength (wh < whether < adjuncts) and comparable structural-complexity costs (wh > whether > adjuncts), indicating fundamentally similar island representations and processing demands across groups. L2 speakers, however, showed greater dependency-length costs—indicating greater difficulty with long-distance dependencies, especially with later AoA—which appear to reduce the contrast between non-island and island configurations, yielding smaller observable island effects. This pattern was most pronounced for wh-islands, which combine high structural complexity with the weakest island effects, creating the appearance of an L2-specific asymmetry despite otherwise native-like sensitivity. Overall, the findings suggest that L2 speakers' island sensitivity is native-like in kind but reduced in degree, reflecting quantitative rather than qualitative differences between groups.
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1 Introduction

A central question in second language (L2) acquisition is what is easier or harder to acquire, and why. Island phenomena (Ross, 1967)—cases where extracting an element from certain embedded clauses renders the sentence unacceptable—offer a particularly revealing test case. One reason for their enduring interest is that, at least at first glance, island constraints appear unlearnable, presenting the classic learnability puzzle. For example, English-speaking children encounter sentences showing that the language allows wh-movement (e.g., Who does Mary love __?), embedded clauses (e.g., You think that Mary loves somebody.), and wh-extraction from embedded clauses (e.g., Who do you think that Mary loves __?). Given this exposure, they might reasonably generalize that wh-extraction is possible from any embedded clause, including wh-clauses (e.g., *Who do you wonder who __ loves __?) or adjunct clauses (e.g., *Who did you cry because Mary loves __?). Nothing in the input explicitly signals that wh-movement out of these domains is impossible, yet children nonetheless do not violate this restriction. The standard explanation is that island effects arise from inherent properties of the language system, either grammatical (e.g., Rizzi, 2013) or processing-based (e.g., Kluender, 2004). Accordingly, island effects are not learned—nor could they be, given the absence of negative evidence—but emerge naturally in all speakers.

This learnability challenge extends to L2 acquisition, where learners likewise receive no direct input or explicit instruction on island constraints. Given the common view that island effects reflect fundamental principles of how language operates, L2 speakers should show comparable island effects, once the relevant properties of the target language are acquired (e.g., wh-movement; clausal embedding in English). Empirical findings, however, present a more complex picture. Across diverse methodologies—including acceptability judgment tasks (e.g., Aldosari et al., 2024; Kim and Goodall, 2021, 2022; Rothman and Iverson, 2013), grammaticality-judgment tasks (e.g., Martohardjono, 1993; Perpiñán, 2020; White and Juffs, 1998), and online processing paradigms (e.g., Aldwayan et al., 2010; Cunnings et al., 2010; Kim et al., 2015; Omaki and Schulz, 2011)—many studies report native-like island effects in L2 speakers. Others, particularly traditional grammaticality-judgment studies (e.g., Bley-Vroman et al., 1988; Hawkins and Chan, 1997; Johnson and Newport, 1991; Schachter, 1989) and some recent acceptability judgment work (e.g., Kush and Dahl, 2022), have found inconsistent or non-native-like performance.

Crucially, these differences do not imply a complete absence of island sensitivity. Rather, L2 speakers often show a cross-island asymmetry: they tend to be target-like with adjunct (e.g., *Who did you cry because Mary loves?) and relative-clause islands (e.g., *Who did you meet the man who loves?) but less consistent with wh-islands (e.g., *Who do you wonder who loves?), often accepting such violations as grammatical (e.g., Bley-Vroman et al., 1988; Johnson and Newport, 1991; Li, 1998; Martohardjono, 1993; Schachter, 1989, 1990; see also Belikova and White, 2009 for a review). Age of Arrival (AoA) further modulates this pattern—earlier learners approach native performance, whereas later learners show reduced sensitivity (e.g., Johnson and Newport, 1991).

A classic illustration comes from Johnson and Newport (1991), who asked whether L2 sensitivity to island constraints declines with later AoA. They examined three island types subsumed under Subjacency—complex noun phrases (CNPs), relative clauses (RCs), and wh-complements (wh-islands)—using a yes/no grammaticality-judgment task. Native speakers almost never accepted island violations as grammatical, whereas Chinese learners of English (AoA = 4–38; ≥5 years residence in the U.S.) often did, and this tendency increased with later AoA. Sensitivity also varied across island types: learners showed above-chance rejection of RC violations, but were substantially more permissive with CNP and wh-islands, often judging them as grammatical, with this asymmetry most pronounced among later arrivals.

However, this selective sensitivity—L2 learners showing differential performance across island types while native speakers show uniform sensitivity—is hard to reconcile with standard accounts, grammatical or processing-based. Under classical generative approaches (pre-Minimalist, Chomsky, 1995), island effects follow from constraints encoded in Universal Grammar (UG), such as Subjacency (Chomsky, 1973, 1986). If L2 learners have access to UG, they should be sensitive to all constraints governed by it; if not, they should lack them altogether. The observed pattern—target-like for some island types but not others, despite all being governed by the same constraint—therefore remains unexpected on this view. On Minimalist approaches, which derive island effects from general properties of the computation that builds syntactic structure (e.g., Chomsky, 2005, 2008; Nunes and Uriagereka, 2000), once the relevant operations (e.g., wh-movement) are acquired, island effects should follow naturally from computational efficiency. A selective absence of wh-island effects would therefore imply a special computational advantage allowing L2 speakers—but not native speakers—to bypass such constraints, which seems implausible.

Processing-based accounts attribute island effects to resource limitations during sentence processing (e.g., Pritchett, 1992; Kluender and Kutas, 1993; Kluender, 1998, 2004; Hofmeister and Sag, 2010). Establishing long-distance filler–gap dependencies taxes working memory, and this cost increases when the dependency crosses an island boundary, lowering acceptability (recognized as island effects). On this view, any speaker with intact processing capacities and basic syntax (e.g., wh-movement) should exhibit island effects. The L2 asymmetry would therefore require that, for L2 speakers, wh-islands somehow fail to reach the processing-cost threshold that triggers island effects, whereas adjunct-islands do—an outcome that does not arise in native speakers, who show sensitivity to all island types. Although the precise nature of L2 processing differences remains debated (e.g., Clahsen and Felser, 2006, 2018; Cunnings, 2017; Kaan and Grüter, 2021), it is not straightforward to conceive of processing as native-like for one island type but not another, given that all island types share fundamental properties—long-distance dependencies and complex syntactic structure.

Note that this reasoning does not deny cross-linguistic variation. We focus here on English, which exhibits both wh- and adjunct-islands and where native speakers uniformly judge extraction from these domains as unacceptable. Such patterns—whether grounded in grammar, processing, or both—reflect inherent limitations that even native speakers cannot override. Given that L2 speakers tend to face heavier processing demands and less stable representations, it is difficult to imagine that they would outperform native speakers in this respect. Once the relevant English properties are acquired (e.g., wh-movement; clausal embedding), island effects should therefore arise naturally.

The apparent asymmetry may instead reflect differences in how L2 speakers represent or process complex island configurations rather than a true absence of island effects. Two structural factors are known to contribute to island unacceptability: (1) long-distance dependency and (2) intervening structural complexity. Grammar-based accounts attribute island effects to interactions between these factors and an inherent constraint, whereas processing-based accounts link them to cognitive load exceeding the sum of these factors alone. If L2 speakers differ from native speakers in either component, their island effects may diverge despite shared underlying mechanisms. To accurately estimate island sensitivity, these components must therefore be measured independently. Yet most prior L2 studies tested island violations in isolation, conflating multiple sources of unacceptability (e.g., dependency-length, structural-complexity, and the island constraint itself) and thus obscuring their separate contributions.

A further possibility is that the asymmetry reflects the weak–strong distinction among island types: wh/whether-islands are typically weak and adjunct-islands strong (Cinque, 1990; Rizzi, 1990).1 As noted by Martohardjono (1993); Schwartz and Sprouse (2000), L2 learners' reduced sensitivity to wh-islands may thus reflect this weak-strong gradience rather than a categorical absence of island effects. However, most prior L2 research relied on categorical grammaticality judgments that collapse gradient differences into binary “grammatical/ungrammatical” outcomes. Real-time processing studies, meanwhile, have typically targeted only a single strong island type—most often subject- or relative-clause islands—providing valuable evidence about online sensitivity but not about cross-island contrasts or gradient magnitudes.

To address these gaps, the present study employs a fine-grained acceptability judgment task combined with a factorial definition of island effects (Kluender and Kutas, 1993; Sprouse et al., 2011, 2012), an approach that has proven particularly effective in recent island research. This design independently estimates the costs of dependency-length and structural-complexity while isolating the residual island penalty beyond these components, providing the resolution needed to capture gradient differences across island types and speaker groups. We further examine whether Age of Arrival (AoA) modulates these effects, given evidence that later AoA attenuates island sensitivity. To test for potential L1 transfer, we focus on Korean learners of English, whose L1 exhibits wh-island but not adjunct-island effects (Kim and Goodall, 2016); if transfer were responsible, the predicted asymmetry would be the reverse of that typically reported in L2 studies.

In sum, the study addresses three questions: (1) Does the classic L2 asymmetry—reduced sensitivity to wh/whether-islands relative to adjunct-islands—persist once component costs are independently controlled?; (2) Does the classic asymmetry reflect a genuine absence of island effects or a gradient difference in island strength?; (3) How does Age of Arrival (AoA) modulate these effects?



2 Experiment


2.1 Method

A 7-point scale acceptability judgment task was conducted on a computer in a university laboratory in the U.S. Participants were instructed to rate their immediate impression of each sentence—how good or bad it sounded—without analyzing its structure.



2.2 Materials

Four island types were tested: whether-island (e.g., *Who did you wonder [whether Lisa bothered ___]?), wh-island (who-clause) (e.g., *Who did you wonder [who bothered ___]?), and two adjunct-islands: when-clause (e.g., *Who did you scream [when Lisa bothered __]?) and because-clause (e.g., *Who did you scream [because Lisa bothered __]?).

Each island type followed the 2 × 2 design, crossing STRUCTURE (non-Island [that-clause] vs. island-clause) and DEPENDENCY-LENGTH (matrix extraction [short] vs. embedded extraction [long]). The island penalty is defined as the super-additive drop in acceptability when long-extraction occurs inside an island, beyond the sum of the independent penalties for dependency-length and structure (Sprouse et al., 2012), statistically captured by the STRUCTURE × DEPENDENCY-LENGTH interaction.

The four conditions are illustrated below with a wh-island example:

1. (Non-Island | Matrix-clause) Who ___ thought [that Lisa bothered you]?

2. (Non-Island | Embedded-clause) Who did you think [that Lisa bothered ___]?

3. (Island | Matrix-clause) Who ___ wondered [who bothered Lisa]?

4. (Island | Embedded-clause) *Who did you wonder [who bothered ___]?

Condition 1 (Non-Island/Matrix) served as the baseline, containing neither a long-distance dependency nor an island structure, and was expected to be the most acceptable. Condition 2 (Non-Island/Embedded) introduced a long-distance dependency without an island, isolating the dependency-length effect relative to Condition 1. Condition 3 (Island/Matrix) introduced an island structure but only matrix extraction, isolating the structure effect relative to Condition 1. Condition 4 (Island/Embedded) combined both factors, representing the critical island-violation condition predicted to yield the lowest acceptability ratings.

Each participant judged 105 sentences: 50 target sentences and 55 fillers. The 50 target sentences consisted of 10 that-clause controls (5 tokens each of Conditions 1 and 2) and 40 island sentences (10 for each of the four island types; 5 tokens each of Conditions 3 and 4). The materials were distributed across two Latin-square lists, with Conditions 1–2 (the non-island baselines) shared across all island types. Each list was presented in two reversed orders, yielding four versions in total. The 55 fillers comprised 30 acceptable (e.g., Who will you marry?) and 25 unacceptable sentences (e.g., Who did she went home after the party?). The experimental materials are provided as Supplementary Material.



2.3 Participants

A total of 114 participants took part: 54 highly proficient Korean L2 speakers of English (mean age: 21, range: 18–37) and 60 native English speakers (mean age: 21, range: 18–36). The L2 participants were born in Korea and moved to the U.S. between ages 1–14 (mean length of residence = 14 years, range 7–25).

All participants completed an English proficiency test designed for this study, which included a multiple-choice vocabulary section and two cloze passages, scored as percentage correct. A one-way ANOVA revealed no significant difference in mean proficiency scores between native speakers (M = 80.8%, range = 72.6–88.6) and L2 speakers (M = 78.7%, range = 70.4–85.7), suggesting that L2 participants were highly proficient in English, performing at an advanced level comparable to native controls. For the L2 group, a correlational analysis revealed no significant relationship between AoA and proficiency scores, suggesting that AoA did not predict proficiency outcomes within this sample. All participants provided written informed consent prior to participation, in accordance with ethical guidelines.



2.4 Analysis

Raw acceptability scores were z-scored prior to analysis to minimize individual scale bias and analyzed using linear mixed-effects models in R (lme4; Bates et al., 2015; lmerTest; Kuznetsova et al., 2017). Models included fixed effects of STRUCTURE, DEPENDENCY-LENGTH, and their interaction, plus a maximal random-effects structure wherever possible.

The magnitude of the island effect was quantified using a Difference-in-Differences (DD) score (Maxwell and Delaney, 2004; Sprouse et al., 2012): DD = [(Non-Island/Embedded – Island/Embedded) – (Non-Island/Matrix – Island/Matrix)]. Positive DD values indicate super-additive island effects, where larger values correspond to stronger penalties—that is, greater unacceptability for island violations relative to other baseline conditions. This metric offers a transparent, directly interpretable index of island-effect magnitude, allowing simple and reliable group comparisons without added model complexity.

Component costs were calculated as follows: (i) Dependency-length cost: Condition 1 [Non-Island/Matrix] – Condition 2 [Non-Island/Embedded], indexing the cost of long-distance dependencies while holding structure constant. (ii) Structural-complexity cost: Condition 1 [Non-Island/Matrix] – Condition 3 [Island/Matrix], indexing the cost of complex island structures while holding dependency length constant. Larger values on either measure indicate greater difficulty associated with long-distance dependency or structural complexity, capturing graded differences among otherwise grammatical sentences.

Group differences in DD and component costs were assessed using independent-samples t-tests comparing L2 and native speakers. Linear regressions examined the effect of Age of Arrival (AoA) within the L2 group.



2.5 Research questions and predictions
 
2.5.1 RQ1. Presence of the classic L2 asymmetry

Does the classic L2 asymmetry (reduced sensitivity to wh/whether relative to adjunct) replicate under a factorial paradigm that isolates component costs?

Prediction: If the asymmetry is genuine, L2 speakers will show no significant STRUCTURE × DEPENDENCY-LENGTH interaction and negative Difference-in-Differences (DD) scores for wh/whether-islands, but a significant interaction and positive DD scores for adjunct-islands. Native speakers are expected to show significant interactions and positive DD scores across all island types.



2.5.2 RQ2. Island-Effect Magnitude and AoA Modulation

Does the L2 asymmetry reflect a categorical absence of island sensitivity or a gradient weak–strong distinction shared with native speakers, and how does Age of Arrival (AoA) modulate the overall magnitude of island effects?

Prediction: If the L2 asymmetry reflects a gradient weak–strong distinction rather than a categorical absence of island sensitivity, both groups will show the same hierarchy of island strength, with smaller island-penalty magnitudes (DD scores) for wh/whether-islands and larger for adjunct-islands. Given previous findings that island sensitivity decreases with increasing AoA (Johnson and Newport, 1991), we further predict smaller DD scores in later learners.



2.5.3 RQ3. Component costs and AoA modulation

Do group differences in island sensitivity stem from differences in component costs—dependency-length and structural-complexity—and are these costs modulated by Age of Arrival (AoA)?

Prediction: L2 speakers are expected to show larger dependency-length and structural-complexity costs than native speakers, reflecting greater difficulty maintaining long-distance dependencies and navigating complex embedded structures. Given previous findings that performance on English grammaticality judgments declines with increasing AoA (Johnson and Newport, 1989), and that later AoA is associated with reduced online efficiency in sentence processing (Cunnings, 2017; Clahsen and Felser, 2018), these component costs are expected to increase with later AoA.




2.6 Results
 
2.6.1 Whether-island and wh-island effects

For whether-islands (Figure 1), both groups rated island structures lower than non-islands and long-distance extractions lower than short ones, with island-violating sentences least acceptable. Significant main effects of STRUCTURE (Native = −0.919, SE = 0.094, t = −9.69, p < 0.001; L2 = −0.504, SE = 0.095, t = −5.25, p < 0.001), DEPENDENCY-LENGTH (Native = 0.561, SE = 0.044, t = 12.55, p < 0.001; L2 = 0.893, SE = 0.050, t = 17.75, p < 0.001), and their interaction (Native = 0.816, SE = 0.063, t = 12.83, p < 0.001; L2 = 0.262, SE = 0.071, t = 3.69, p < 0.001) confirmed reliable whether-island effects. DD scores were higher for native speakers (DD = 0.82) than for L2 speakers (DD = 0.26; p < 0.001) and declined with later AoA (r2 = 0.18, p < 0.001), indicating weaker sensitivity among later learners.


[image: Two line graphs and a scatter plot illustrate linguistic data. The line graphs compare “that-clause” and “whether-clause” effects on z-scores for native and L2 speakers, showing a decline from matrix to embedded clauses. The scatter plot shows a negative correlation between AoA (Age of Acquisition) and DD-score for whether-island, with a trend line indicating decreasing scores as AoA increases.]
FIGURE 1
 Average z-scored acceptability judgments and a scatterplot of AoA and DD scores for whether-islands.


For wh-islands (Figure 2), both groups rated island and long-distance dependency structures lower than non-island and short counterparts, with island-violating sentences lowest overall. Significant main effects of STRUCTURE (Native = −1.071, SE = 0.094, t = −11.34, p < 0.001; L2 = −0.751, SE = 0.082, t = −9.21, p < 0.001) and DEPENDENCY-LENGTH (Native = 0.564, SE = 0.046, t = 12.25, p < 0.001; L2 = 0.891, SE = 0.050, t = 17.97, p < 0.001) were observed in both groups, but the interaction reached significance only for natives (estimate = 0.402, SE = 0.065, t = 6.16, p < 0.001). Correspondingly, DD scores were higher for native speakers (DD = 0.40) than for L2 speakers (DD = 0.004; p = 0.004) and decreased with increasing AoA (r2 = 0.11, p = 0.001), indicating that wh-island sensitivity declines with later AoA.


[image: Three graphs are shown. The first two are line graphs comparing native and L2 speakers' performance on “that-clause” and “who-clause” constructions, using z-scores with two contexts: Matrix and Embedded. Both groups show a decline in z-scores for “who-clause.” The third graph is a scatter plot illustrating the relationship between age of acquisition (AoA) and D-scores involving islands. A negative trend is depicted.]
FIGURE 2
 Average z-scored acceptability judgments and a scatterplot of AoA and DD scores for wh-islands.




2.6.2 Adjunct-island effects (when- and because-clause)

For when-clause adjunct-islands (Figure 3), both groups rated island structures lower than non-islands and long-distance dependencies lower than short ones, with island-violating conditions lowest overall. Significant effects of STRUCTURE (Native = −1.170, SE = 0.078, t = −14.94, p < 0.001; L2 = −0.731, SE = 0.079, t = −9.29, p < 0.001) and DEPENDENCY-LENGTH (Native = 0.562, SE = 0.042, t = 13.44, p < 0.001; L2 = 0.894, SE = 0.047, t = 19.06, p < 0.001) were accompanied by significant interactions (Native = 1.251, SE = 0.059, t = 21.08, p < 0.001; L2 = 0.784, SE = 0.066, t = 11.82, p < 0.001).


[image: Two line graphs and a scatter plot display linguistic data. The first line graph shows z-scores for “that-clause” and “when-clause” in native speakers, declining from matrix to embedded contexts. The second graph shows similar data for L2 speakers with a similar trend. The scatter plot relates DD-score of adjunct islands (when) with age of acquisition, showing a slight negative correlation.]
FIGURE 3
 Average z-scored acceptability judgments and a scatterplot of AoA and DD scores for when-adjunct-islands.


Native speakers showed higher DD scores (DD = 1.25) than L2 speakers (DD = 0.79; p < 0.001), and scores declined with later AoA (r2 = 0.23, p < 0.001).

For because-clause adjunct-islands (Figure 4), both groups again rated island and long-distance dependency sentences lower than controls, with island-violating conditions least acceptable. Significant main effects of STRUCTURE (Native = 1.217, SE = 0.075, t = 16.28, p < 0.001; L2 = 0.892, SE = 0.077, t = 11.62, p < 0.001) and DEPENDENCY-LENGTH (Native = 1.747, SE = 0.043, t = 40.74, p < 0.001; L2 = 1.653, SE = 0.046, t = 35.67, p < 0.001) were accompanied by significant interactions (Native = −1.183, SE = 0.061, t = −19.51, p < 0.001; L2 = −0.759, SE = 0.066, t = −11.58, p < 0.001). Native speakers again showed higher DD scores (DD = 1.18) than L2 speakers (DD = 0.76; p < 0.001), and scores declined with later AoA (r2 = 0.14, p < 0.001).


[image: Three-panel image showing linguistic data. The first two panels are line graphs labeled “Native” and “L2,” with z-scores on the y-axis and clause types (Matrix, Embedded) on the x-axis. Blue dotted lines represent “that-clause,” and red solid lines represent “because-clause.” Both show a decline from Matrix to Embedded. The third panel is a scatter plot with DD-score of adjunct-island(because) on the y-axis and AoA on the x-axis, having a slight negative trend line.]
FIGURE 4
 Average z-scored acceptability judgments and a scatterplot of AoA and DD scores for because-adjunct-islands.


Together, these results show that both native and L2 speakers exhibit clear adjunct-island effects, though the effects are consistently smaller in L2 speakers and decrease systematically with later AoA.



2.6.3 Dependency-length effect and structural-complexity effect

Dependency-length effect scores were significantly larger for L2 speakers (M = 0.90) than for natives (M = 0.55), t(80.4) = −4.38, p < 0.001. A linear regression further showed that this cost increased with later AoA (r2 = 0.13, p < 0.001), indicating that later-arriving learners experienced greater processing difficulty sustaining long-distance dependencies. The positive correlation between dependency-length scores and AoA is illustrated in Supplementary Figure S1.

Structural-complexity effect scores did not differ significantly between groups or vary with AoA. Both groups displayed the same hierarchy of structural-complexity costs, with the largest effects for wh-islands (Native M = 0.67; L2 M = 0.74), followed by whether-islands (Native M = 0.10; L2 M = 0.24), because-adjuncts (Native M = 0.03; L2 M = 0.14), and when-adjuncts (Native M = −0.08; L2 M = −0.06). This parallel ranking suggests broadly similar syntactic representations and processing demands for complex island structures across groups, regardless of AoA or island type.





3 Discussion


3.1 RQ1. Presence of the classic L2 asymmetry

The first research question asked whether the previously reported L2 asymmetry between wh/whether-islands and adjunct-islands would replicate under a factorial design that isolates component costs. If genuine, L2 speakers should show no significant STRUCTURE × DEPENDENCY-LENGTH interaction and negative Difference-in-Differences (DD) scores for wh/whether-islands but significant interaction and positive DD scores for adjunct-islands. Native speakers, by contrast, were expected to show robust interactions and positive DD scores across all island types.

This prediction was only partially confirmed. Both groups showed clear adjunct-island effects and whether-island effects, showing a significant interaction and positive DD scores. The two groups diverged only on wh-islands: native speakers showed significant interactions and positive DD scores, confirming robust island effects, whereas L2 speakers showed no significant interaction and DD scores hovered slightly above zero, indicating extremely weak, barely detectable effects.

These results align broadly with earlier findings (e.g., Bley-Vroman et al., 1988; Johnson and Newport, 1991; Martohardjono, 1993; Li, 1998; Schachter, 1989, 1990), but offer a more nuanced picture. L2 speakers are not categorically insensitive to wh-type islands altogether but differentiate within the wh-domain itself, showing stronger effects for whether- than for wh-islands. This within-domain gradience, obscured in earlier categorical designs, foreshadows the gradient pattern explored in RQ2.



3.2 RQ2. Island-Effect Magnitude and AoA Modulation

The second research question asked whether the L2 asymmetry reflects a gradient weak–strong distinction rather than a categorical absence of wh/whether-island sensitivity, and whether AoA modulates island effect magnitude. If the asymmetry is gradient rather than categorical, both groups were expected to display the same gradient hierarchy of island strength—smaller DD scores for wh/whether-islands and larger for adjunct-islands. For the L2 group, the overall magnitude of DD scores was predicted to decrease with later AoA.

This prediction was fully supported. Both groups showed the same gradient hierarchy of island strength: smallest DD scores for wh-islands, followed by whether-islands, and largest for adjunct-islands. This mirrors the weak–strong distinction in the literature (Cinque, 1990; Rizzi, 1990), indicating that L2 speakers, like natives, are sensitive to fine-grained gradience among island types. However, L2 speakers' DD scores were consistently smaller than those of native speakers across all island types and decreased systematically with later AoA. Nonetheless, this reduction was highly uniform—approximately 0.4–0.5 points lower across all types—showing that AoA influenced only the magnitude of island effects, not their relative hierarchy. In other words, later AoA attenuates the overall strength of island effects without diminishing sensitivity to subtle distinctions among island types. RQ3 examines what drives this quantitative reduction—specifically, whether it reflects differences in the component costs associated with dependency-length and structural-complexity.



3.3 RQ3. Component costs and AoA modulation

The third research question asked whether group differences in island sensitivity stem from differences in component costs—dependency-length and structural-complexity—and whether these costs vary with AoA. L2 speakers were predicted to show larger dependency-length and/or structural-complexity costs than natives, reflecting greater difficulty with long-distance dependencies or complex island structures, both of which expected to increase with later AoA.

This prediction was partially supported. L2 speakers showed larger dependency-length costs than natives, and these increased systematically with later AoA, indicating that later learners experience greater difficulty managing long-distance filler–gap dependencies. In contrast, there were no group differences in structural-complexity costs and no AoA effects. Both groups displayed the same ranking of structural-complexity scores—highest for wh-islands, followed by whether-islands, and lowest for adjunct-islands. This suggests that L2 speakers' representations of different island structures and associated parsing operations are broadly native-like regardless of AoA.

Interestingly, this ranking was the inverse of the hierarchy of island-effect magnitudes observed in RQ2: wh-islands, though most complex, produced the smallest island effects, whereas adjunct-islands, the least complex, yielded the largest. This pattern indicates that difficulty with long-distance dependencies, rather than structural complexity per se, appears to covary with the observable size of island effects. Because the factorial design independently estimates and controls for the additive influences of structure and dependency-length, this inverse pattern should not be interpreted as causal—larger dependency-length costs do not necessarily lead to smaller island penalties. Instead, AoA appears to modulate both processes independently but in opposite directions: as AoA increases, learners experience greater difficulty with long-distance dependencies (larger dependency-length costs) while simultaneously showing weaker residual island effects (smaller DD scores).

Increased difficulty maintaining long-distance dependencies may therefore reduce the contrast between grammatical long-distance dependencies across that-clauses and ungrammatical island violations, making the latter less salient. Consequently, island-effect magnitudes appear smaller for L2 speakers—particularly those with later AoA—accounting for their generally weaker island effects relative to native speakers. This impact is most pronounced for wh-islands, which exhibit the greatest structural complexity and the weakest island effects in both groups. L2 speakers' overall smaller island effects, together with their greater difficulty in sustaining long-distance dependencies, likely make such violations particularly hard to detect, creating the appearance of an L2-specific asymmetry despite otherwise native-like sensitivity. This interpretation also helps explain why earlier studies often reported an apparent wh–adjunct asymmetry: later learners, who experience greater difficulty with long-distance dependencies, may show smaller and less detectable island effects—especially in structurally complex configurations—even though their underlying sensitivity to island constraints remains intact.

An open question for future research is why AoA independently increases the difficulty of maintaining long-distance dependencies while simultaneously reducing measurable island penalties. As one reviewer suggested, future studies could test whether additional cues that facilitate filler–gap integration—such as D-linked wh-phrases (Goodall, 2015)—enhance observable island sensitivity in L2 speakers. Cross-linguistic factors may also play a role. Korean, the L1 of our participants, exhibits wh-island but not adjunct-island effects (Kim and Goodall, 2016), predicting the reverse asymmetry; thus, direct surface transfer cannot account for the present pattern. Nonetheless, Korean's wh-in-situ configuration may influence how L2 speakers process long-distance dependencies, interacting subtly with AoA to modulate the magnitude of island effects.

In sum, L2 speakers show systematic, broadly native-like sensitivity to island constraints. Group differences are quantitative rather than qualitative: L2 learners display weaker overall island effects—likely reflecting greater processing difficulty with long-distance dependencies, particularly in structurally complex configurations such as wh-islands—yet they maintain the same relative hierarchy of island strength (wh<whether < adjunct). Broadly, these findings reinforce the view that island effects arise from fundamental properties of the human language system and are thus inherently available to all speakers, native and non-native alike.
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Footnotes

1Note on terminology. The weak–strong distinction among island types has been defined in two main ways. One defines weak islands as those in which argument extraction is degraded but still relatively more acceptable than adjunct extraction (“selective” islands), and strong islands as those in which both types of extraction are equally unacceptable (“unselective” islands; Cinque, 1990). Another defines the contrast by violation severity, where strong islands yield greater unacceptability and weak islands milder degradation (Chomsky, 1986, Barriers). Both converge in classifying wh/whether-islands as weak and adjunct-islands as strong. The present study follows the latter definition, in line with most previous L2 research.
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