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Introduction

Fluent reading involves the constant activation and selection of lexical candidates, while other words are maintained in memory and integrated into the syntactic and semantic structure of the sentence. For a bilingual, this is can be especially demanding as candidates from not one but two languages compete for recognition. While there is ample evidence of competition mechanisms at work in isolated word recognition, research on normal sentence reading is scarce, especially for bilinguals reading in their second language (L2). In this paper, we report the results of an eyetracking experiment conducted with proficient Norwegian-English bilinguals, investigating the effect of different components of language proficiency on competition between orthographic neighbours in the reading of L2 English sentences.

Background Literature

Effect of form-related priming on monolingual word recognition

There is ample evidence that the availability of form-related neighbours influences the recognition of written words. Word neighbours are most commonly defined as words differing from a target word in only one letter, while letter position and length are preserved [START_REF] Coltheart | Access to the internal lexicon[END_REF], although it has been argued that neighbours obtained from other configurations, such as letter transpositions (as in calm and clam) or letter deletion (last and blast), should also be included in a word's neighbourhood [START_REF] Davis | More words in the neighborhood: Interference in lexical decision due to deletion neighbors[END_REF].

Orthographic neighbours have been found to directly influence the subsequent recognition of target words. Much of this evidence comes from studies on single-word reading using masked priming paradigms. In those studies, participants have to make a lexical decision on a target word (or nonword) that was preceded by a forward mask and a brief (form-related or not) prime.

These experiments have found that readers are slower to recognize words which are primed by an orthographic neighbour (such as bark priming barn) (e.g., [START_REF] Coltheart | Access to the internal lexicon[END_REF][START_REF] Davis | Masked inhibitory priming in English: Evidence for lexical inhibition[END_REF][START_REF] Segui | Priming word recognition with orthographic neighbors: Effects of relative prime-target frequency[END_REF], but faster to read words primed by a nonword which is also an orthographic neighbour (e.g., barl). Other types of orthographic neighbours, such as highly frequent embedded words (carscar), have also been found to slow down target word recognition [START_REF] Bowers | Interfering neighbours: The impact of novel word learning on the identification of visually similar words[END_REF]. In these experiments, the inhibitory effect of the prime is larger if that prime is more frequent than the target [START_REF] Davis | Masked inhibitory priming in English: Evidence for lexical inhibition[END_REF][START_REF] Grainger | Word frequency and neighborhood frequency effects in lexical decision and naming[END_REF][START_REF] Segui | Priming word recognition with orthographic neighbors: Effects of relative prime-target frequency[END_REF], while only less frequent primes slow down target recognition when there is no mask [START_REF] Segui | Priming word recognition with orthographic neighbors: Effects of relative prime-target frequency[END_REF]. These priming effects have been interpreted as reflecting competition between lexical candidates and facilitation from sublexical overlap [START_REF] Davis | Masked inhibitory priming in English: Evidence for lexical inhibition[END_REF][START_REF] Perry | An evaluation of the interactive-activation model using masked partial-word priming[END_REF]. Competitive network models such as the Dual Route Cascaded Model [START_REF] Coltheart | DRC: A dual route cascaded model of visual word recognition and reading aloud[END_REF], the Spatial Coding Model [START_REF] Davis | The spatial coding model of visual word identification[END_REF], or the Interactive Activation model (IAM) [START_REF] Mcclelland | An interactive activation model of context effects in letter perception: I. An account of basic findings[END_REF], agree that lexical retrieval is based on form-based lexical competition. The IAM postulates that each letter string activates orthographically or phonologically similar words in the mental lexicon until recognition is achieved, with facilitatory links between the letter and word levels, and inhibitory links at the word level reflecting competition between candidates.

While there is thus clear evidence that the recognition of isolated words is affected by the existence of, or the recent encounter of, form-related neighbours, only a few studies have looked at the natural continuation of this work, i.e., what happens during normal sentence reading. [START_REF] Paterson | Inhibitory neighbor priming effects in eye movements during reading[END_REF] conducted an eye-tracking study where participants read sentences such as There was a blur as the blue lights of the police car whizzed down the street, where blur primes the target-word blue. Gaze durations on blue were longer when it was preceded by an orthographic neighbour (blur) compared to a non-related control prime (gasp), thus replicating the inhibitory neighbour effect found with isolated words. However, and unlike what was found with isolated words (e.g., [START_REF] Segui | Priming word recognition with orthographic neighbors: Effects of relative prime-target frequency[END_REF], the inhibitory priming was unaffected by the relative frequency of the prime and target. Frisson et al. (2014) showed that this inhibitory priming effect is strongest when the neighbour prime and the target word overlap both orthographically and phonologically (wingskings as opposed to beargear or smileaisle). [START_REF] Pagán | An inhibitory influence of transposed-letter neighbors on eye movements during reading[END_REF] found that transposed-letter neighbour primes (such as scared for sacred) also led to increased reading times of the target word, compared to a control word. [START_REF] Wang | Inhibitory stroke neighbour priming in character recognition and reading in Chinese[END_REF] observed an equivalent effect in Chinese, where priming by a similar-looking character can inhibit target character processing. Current evidence thus suggests that inhibitory neighbour priming effects occur naturally during sentence reading.

Another important and often overlooked factor which modulates priming effects is the degree of phonological overlap between the prime and the target. A large number of studies have demonstrated that readers access the phonological code of words automatically and rapidly (see [START_REF] Rayner | The Psychology of Reading[END_REF], for a review). For example, isolated words are easier to recognize when primed by a phonologically overlapping word [START_REF] Lukatela | Visual lexical access is initially phonological: 2. Evidence from phonological priming by homophones and pseudohomophones[END_REF][START_REF] Perfetti | Phonemic activation during the first 40 ms of word identification: Evidence from backward masking and priming[END_REF] or when they have larger phonological neighbourhoods [START_REF] Yates | Individual differences in spelling ability influence phonological processing during visual word recognition[END_REF]. On the contrary, as reviewed above, Frisson et al. (2014) demonstrated that the neighbour inhibitory effect in sentence reading was maximal when the prime and the target word overlapped phonologically as well as orthographically. Whether the phonological overlap happens at the beginning or the end of the prime and target also seems to matter. [START_REF] Bridwell | Processing differences in reading alliteration and rhyme: An eye-movement study[END_REF] observed early inhibition effects when reading alliterations (i.e. words whose beginning sounds overlap) but late inhibition effects when reading rhyming words, contrary to what has been observed previously for end-overlapping words in auditory word recognition (see [START_REF] Dufour | Phonological priming in auditory word recognition: When both controlled and automatic processes are responsible for the effects[END_REF] for an overview). The availability and type of phonologically related words thus also seem to affect visual word recognition in normal reading.

The size and persistence of these effects, however, is not the same for all readers. Indeed, success on fluent reading depends on the level of reading skill. Better spellers have previously shown inhibitory priming when primed by higher frequency orthographic neighbours (e.g., note node), while poor spellers have shown facilitation in the same condition [START_REF] Andrews | Lexical precision in skilled readers: Individual differences in masked neighbor priming[END_REF]. [START_REF] Elsherif | Phonological precision for word recognition in skilled readers[END_REF] similarly observed individual differences in orthographic priming, but these were driven by a phonological precision component. [START_REF] Andrews | Not all skilled readers have cracked the code: Individual differences in masked form priming[END_REF] additionally found that better spelling, reading and vocabulary skills were associated with stronger inhibition from transposed-letter word primes and stronger facilitation from neighbour non-word primes. Those results have been interpreted as reflecting the fact that the higher quality lexical representations of good spellers can inhibit competitors faster. Frisson et al. (2014) investigated the effect of reading skill on the persistence of the inhibitory neighbour priming effect in sentence reading. They compared sentences where prime and target were separated by a short (3 words on average, e.g., The students had a late start [class] and showed a stark contrast in talent.) or a long distance (8.8 words on average, e.g., The students had a late start [class] at the community school and showed a stark contrast in talent.). While both good and poor comprehenders exhibited early inhibitory priming effects in short sentences, the inhibition effect was only observed for good comprehenders in long-distance sentences, suggesting that good readers were affected by the form similarity of the prime and target for longer. Possible interpretations for this finding were that good comprehenders hold onto superficial information for longer than poorer readers, that they keep the prime activated for longer as they rely more on phonological codes than less skilled readers, or that they have superior memory, leading to a stronger memory trace of the previously encountered words.

A number of current models of eye movements in reading assume parallel processing (SWIFT: [START_REF] Engbert | Swift: A dynamical model of saccade generation during reading[END_REF]; Glenmore model: [START_REF] Reilly | Some empirical tests of an interactive activation model of eye movement control in reading[END_REF] and relative position coding (OB1-reader: Snell, van Leipsig, [START_REF] Snell | OB1-reader: A model of word recognition and eye movements in text reading[END_REF] within the words. The location of the next saccade is determined by the relative salience of the neighbouring words in the visual field, which is the product of an interaction between low-level visual cues and cognitive processing. Importantly, in the Glenmore model, salience depends on the ease of activation of a word and the speed at which it reaches an activation threshold. If the word n+1 is short and highly frequent, then its salience is low and it is unlikely to be the target of the next saccade. If, on the contrary, word n is harder to process, for example because of inhibition effects due to priming, then it is likely to be the target of the next fixation, leading to increased reading times for the target word. If the processing of word n is not completed when a saccade to n + 1 is engaged, then processing continues during the next fixation, leading to spillover effects. Although these saccade location mechanisms are designed to account for word length and word frequency effect, they can also account for inhibitory or facilitatory effects of form priming, as they are based on activation of word competitors.

Effect of form-related priming on bilingual word recognition

Bilinguals encounter an additional difficulty when reading, as lexical candidates can come from two instead of only one language. There is indeed clear evidence in favour of non-selective activation, as demonstrated by the cognate facilitation effect: Cognates (words that have similar form and meaning in a bilingual's two languages) are recognized and produced faster by bilinguals than non-cognates (e.g., [START_REF] Costa | The Cognate facilitation effect: Implications for models of lexical access[END_REF][START_REF] Van Hell | Foreign language knowledge can influence native language performance in exclusively native contexts[END_REF]. Interestingly, neighbour cognates (such as English house and Norwegian hus) are also recognized more rapidly than non-cognates, but not as fast as perfectly identical cognates (e.g., English and Norwegian finger) [START_REF] Dijkstra | How crosslanguage similarity and task demands affect cognate recognition[END_REF]. The cognate facilitation effect has also been found in sentence reading [START_REF] Duyck | Visual word recognition by bilinguals in a sentence context: Evidence for nonselective lexical access[END_REF], but seems to be affected by the level of sentential constraint (Libben & Titone, 2009): while a cognate advantage is found when the cognate (divorce) appears in a low-constrained sentence such as Because they owned a lot of property around the world, the expensive divorce was a disaster, it quickly disappeared in highconstrained sentences such as Because of the bitter custody battle over the kids, the expensive divorce was a disaster. Additional evidence that candidates from both languages compete for recognition comes from studies investigating the effect of interlingual neighbourhood density. [START_REF] Van Heuven | Orthographic neighborhood effects in bilingual word recognition[END_REF] showed that, in a lexical decision task, Dutch-English bilinguals took longer to accept an English L2 word with many Dutch L1 neighbours than an English word with few Dutch neighbours. Together, these results show that word recognition in bilinguals is affected by their native language, even during normal sentence reading. The degree of crosslanguage activation is, however, dependent on L2 proficiency, and decreases when proficiency increases, as more proficient bilinguals exhibit smaller cognate facilitation effects [START_REF] Pivneva | Executive control modulates cross-language lexical activation during L2 reading: Evidence from eye movements[END_REF].

Additionally, bilinguals, and especially late bilinguals, have been found to be less proficient than monolinguals on lexical access tasks: They are slower in lexical decision tasks [START_REF] Duyck | The frequency effect in second-language visual word recognition[END_REF][START_REF] Gollan | Frequency Drives Lexical Access in Reading but Not in Speaking: The Frequency-Lag Hypothesis[END_REF] and picture naming tasks [START_REF] Gollan | Bilingualism affects picture naming but not picture classification[END_REF], spend longer reading target words during sentence reading [START_REF] Gollan | Frequency Drives Lexical Access in Reading but Not in Speaking: The Frequency-Lag Hypothesis[END_REF], and have poorer word identification skills in noise [START_REF] Rogers | Effects of bilingualism, noise, and reverberation on speech perception by listeners with normal hearing[END_REF]. Frequency effects have also been found to be larger in L2 than L1 readers [START_REF] Brysbaert | Visual word recognition in a second language: A test of the lexical entrenchment hypothesis with lexical decision times[END_REF][START_REF] Cop | Frequency effects in monolingual and bilingual natural reading[END_REF][START_REF] Lemhöfer | Native language influences on word recognition in a second language: A megastudy[END_REF]. These effects have been attributed to lexical entrenchment: as bilinguals have less exposure to each language, weaker links are established between the different levels of representations, which in turn leads to greater processing costs. It is interesting to note, however, that [START_REF] Schröter | Differences in visual word recognition between L1 and L2 speakers: The impact of length, frequency, and orthographic neighborhood size in German children[END_REF] found no quantitative differences between the reading patterns of monolingual and bilingual children, even though frequency effects remained stronger for bilinguals.

Models of bilingual reading such as the Bilingual Interactive Activation model (BIA) (Dijkstra & van Heuven, 1998) and its more recent implementation the BIA+ [START_REF] Dijkstra | The architecture of the bilingual word recognition system: From identification to decision[END_REF] account for these effects by assuming that the lexicon is integrated across languages, and that lexical access is parallel and nonselective. These models share the basic architecture of the monolingual IAM, adding a representational level containing language nodes, connected to all the words in both lexicons. They postulate interactive activation between the levels of features, letters, words, and language, with top-down inhibition from language to words. Visual word recognition is thus influenced by competition between candidates from both languages. The BIA+ model additionally assumes a reduced base level of activation for words in L1 and L2, due to more limited exposure, which leads to slower lexical access.

Most research on bilingual word recognition has thus focused on the question of selective activation and on whether bilinguals have a common or separate lexicon for each language, while the effects of form-related priming have not been given much attention. Some studies have looked at form-related and repetition masked priming within or across a bilinguals' two languages (e.g., [START_REF] Bijeljac-Babic | Masked orthographic priming in bilingual word recognition[END_REF][START_REF] Dijkstra | Repetition and masked form priming within and between languages using word and nonword neighbors *[END_REF], but to our knowledge no study has looked at form-related priming in normal sentence reading in a bilingual's L2.

It is not clear whether form-related inhibitory effects would be found in second language readers. Earlier studies [START_REF] Frisson | Competition between orthographically and phonologically similar words during sentence reading: Evidence from eye movements[END_REF] found that only good readers demonstrated inhibitory effects when the distance between prime and neighbours was slightly increased, and it is possible that late bilinguals may be at the end of the reading skills distribution in their L2. In that case, we might observe facilitatory rather than inhibitory effects of form-related primes.

Conversely, there may be more confusion with neighbouring words among non-native speakers, in which case late bilinguals may show a higher degree of inhibition. It is therefore not clear that inhibitory lexical access will function the same in late bilinguals as in monolingual speakers, and whether it will be related to second language proficiencyand if so, which type of proficiency impacts it the most.

The present study

In the present experiment, we aimed to see whether inhibitory effects observed among monolinguals would be replicated in bilinguals, and how they might be affected by individual differences. We therefore examined the effect of form-related neighbour primes on the reading times of target words during sentence reading in proficient Norwegian-English bilinguals reading in their L2, English. Eye movements were recorded while participants read sentences containing a target word preceded by a form-related prime or a control neighbour (e.g., The scary house was brown [blue] with a golden crown painted over the door.). The neighbouring prime always overlapped with the target both orthographically and phonologically. As neighbours overlapping at the beginning of the word (e.g., market and marker) have sometimes been found to interfere with target word processing differently from neighbours rhyming with the target (e.g., forkpork), we also manipulated the locus of the overlap.

As reading skills have been found to affect the size of inhibitory neighbour priming effects in monolinguals (see above), we expected similar effects for bilinguals, especially as general L2 proficiency also seems to affect priming effects within the L2. Stronger repetition priming effects in the L2 have indeed be found for higher proficiency learners compared to less proficient ones [START_REF] Veivo | Proficiency modulates early orthographic and phonological processing in L2 spoken word recognition[END_REF]. As the phonological component of form-relatedness appears to be crucial to inhibition effects, we expected phonological decoding skills to affect results as well. We thus included a series of tests designed to measure (1) L2 proficiency, (2) L2 reading skills and (3) L2 phonological decoding skills. Note that Frisson et al. (2014) only measured L1 reading comprehension skill.

Like Frisson et al. (2014), we also manipulated the distance between the prime and the target word, to investigate how long the potential inhibition effect would last by comparing sentences where the prime and target were close together (short-distance condition, 2.95 intervening words on average) to sentences where the two were further away (long-distance condition, 8.77 words on average). We expected that participants with poorer reading skills would only exhibit an inhibition effect in the short distance condition, if any, while participants with better reading skills would still be affected by competition from the prime in the longdistance condition. As L2 processing is cognitively more demanding, we could also expect the inhibition effect not to be present at all in the long-distance condition, even for good readers, or to be replaced by a facilitatory effect.

Our experiment addressed the following research questions:

(1) Do neighbour primes affect proficient bilinguals during normal sentence reading in the L2, similar to what has been observed for native speakers?

(2) How do individual differences in reading skills and phonological decoding skills affect these inhibitory effects?

(3) Does the distance between the prime and target word (short vs long) and the type of overlap (begin and end) affect form-related priming effects?

Methods

Participants

Fifty-six native speakers of Norwegian with English as a second language participated in the experiment. They were University students between 17 and 35 (M = 24, SD = 4.8) and declared no language impairment or learning disorder. All were late bilinguals except for one participant who was raised in England in a Norwegian-speaking family. They were all highly proficient. Three of them reported that English was their dominant language, and 29 that they preferred reading in English. Two participants wore thick glasses and could not complete the eye-tracking part of the experiment. Data from 6 participants had to be rejected due to technical malfunctions (lost connection with the eye-tracking device). Data from 48 participants (15 male) remained for analysis. 38 of them reported knowing one or more other languages but with limited proficiency (mostly Spanish: n = 15, French: n= 12, German: n = 12). Note that 29 participants indicated they preferred to read in English. See Appendix A1 for additional details. Participants were recruited from the University of Agder and received a 200 NOK voucher (circa 20€) for their participation. They all gave written informed consent.

Material

A total of 128 pairs of sentences were constructed, corresponding to 4 conditions (see Table 1 and see Appendix A2 for a full list of stimuli). The conditions combined the different levels of the factors Overlap (begin-vs end-overlap) and Distance (short vs long). Each sentence pair consisted of a Related version, in which the prime was an orthographic neighbour of the target word, and an Unrelated version, containing a non-form-related control word. When related, the prime and target words overlapped in both orthography and phonology and did not differ by more than one letter. None of the words were cognates, as we were interested in lexical representations in the L2 without L1 influence.

<Insert Table 1 about here> Prime, target and control words were matched for mean frequency, number of letters and phonemes across conditions 1 (see Table 2). The mean number of orthographic neighbours and higher-frequency neighbours differed for related and control primes (neighbours: related 7.02 vs control 5.17, higher-frequency neighbours: related 1.43 vs control 1.10, see Table 2). The influence of these variables is evaluated in the results section. The target word was always less frequent than the prime (β = -1.54 2 , SE = 0.12, t(255) = -13.29, p < .001) or the control word (β = -1.54, SE = 0.12, t(255) = -13.36, p < .001), but there was no difference in frequency between the control and prime words (β = -0.007, SE = 0.12, t(255) = -0.06, p > .99). In the begin-overlap condition, the differing letter between prime and target word was at the end of the word (e.g., sevensever) while end-overlap items rhymed (e.g., forkpork). Prime and target word were separated by 2 to 4 words (M = 2.95 words, 12.48 characters) in the short-distance condition, and 8 to 9 words (M = 8.77, 44.05 characters) in the long-distance condition. The resulting 256 stimuli were distributed across two lists so participants would only see one version of each item.

Each list contained 4 blocks separated by a short break and started with 5 practice sentences.

Sentences were pseudo-randomized so that participants never saw more than 2 related sentences in a row. Block order was rotated across participants.

<Insert Table 2 about here> 

Procedure

Participants first completed an adapted version of the LEAP-Q questionnaire (Marian, Blumenfeld & Kaushanskaya, 2007a) to collect their language history data. Eye movements were recorded with an SR Research Eyelink 1000 Plus with a sampling rate of 500 Hz. Viewing was binocular but only data from the right eye was recorded. A head and chin rest as well as a target sticker were used to limit movements and improve the accuracy of data recording. Sentences were presented left-aligned in 13-pt Courier New font in the middle of the screen. Prime/control and target words always appeared on the same line. A comprehension question followed 25% of the stimuli. The experiment took between 25 and 45 min.

To collect measures of proficiency, participants completed a range of additional tasks, summarized in Table 3. Lists of words and sentences used are available in Appendix S1. For the Single Word Reading Test from the York Assessment of Reading for Comprehension test (YARC, Snowling, Stothard, Clarke, Bowyer-Crane, [START_REF] Snowling | YARC York Assessment of Reading for Comprehension[END_REF], participants had to read aloud 7 lists of 10 words, each list increasing in difficulty. For the Spelling test (SPELL), participants were asked to listen to a word (n = 20) and then spell it. For the British Picture Vocabulary Scale 3 (BPVS, [START_REF] Dunn | The British Picture Vocabulary Scale[END_REF], participants had to match the word heard (n = 70) to the correct picture among 4 suggestions. For the Elision (ELISION) test, participants were asked to listen to a non-word (n = 18) and repeat it, and then repeat it again without one of its sounds (ex: say "BLART", and then say "BLART" without the "L", so "BART"). For the non-word repetition (NWREP), participants had to repeat a non-word (n = 22) of increasing difficulty. For the Sentence acceptability judgment test (MORSYN):

participants were asked to read a sentence (n = 32), and decide as fast as possible if it was grammatically acceptable in English. Finally, in the Gray Silent reading test (GSRT, [START_REF] Wiederholt | GSRT: Gray Silent Reading Tests[END_REF], participants read 8 stories and replied to 5 multiple choice questions with 4 suggestions for each story. Twenty-five minutes were allocated for this task, whether participants finished all the stories or not. The mean results and the distribution of the data for these proficiency tasks can be seen Figure 1. Full lists of the words used are available in Supplementary Materials SA.

<Insert Table 3 

Pre-processing and analyses

Proficiency measures

Errors were coded by the experimenter for all tasks and converted into a percentage of correct answers.

Eye-tracking data

An automatic cleaning procedure combined short fixations (< 80 ms) with another fixation if they were within one character space from each other; while fixations < 40 ms and not within 3character spaces of from another fixation were deleted. Trials with a blink on the target word were deleted from analyses. Fixations < 100 ms were removed. Measures that were more than 3 SDs above or below the participant's mean for that measure and that area of interest were removed from analyses.

Three regions of interest are reported: the prime/control word region, the target region and a spillover region, defined as the next word if it was at least four characters long, otherwise the next two words. The following measures are reported: first-pass dwell time (sum of fixations on a word before exiting the region for the first time), first-pass regressions (percentage of backward saccades out of a region during first-pass reading), regression path duration (sum of all fixation durations on a region from first entering it until going past it, which can include fixations on previously processed text), total dwell time (sum of all fixation durations on a region), and skipping rate (when the word was not fixated during first-pass reading).

PCA

To determine which aspects of proficiency could be grouped together and integrated into the analysis of the eye-tracking data, we conducted a Principal Components Analysis. The PCA was ran with R version 3.6.1 (R Core Team, 2020), with the principal() function from the package psych version 1.9.12 [START_REF] Revelle | psych: Procedures for personality and psychological research[END_REF]. The 7 measures from the proficiency tasks were considered for the PCA. The correlation matrix showed that SPELL had a correlation of over 0.8 with at least one other variable (YARC), so it was removed from further considerations. The Bartlett correlation test for the 6 remaining variables was significant (χ 2 (15) = 11.75, p < .001), confirming that the dataset was suitable for a PCA. The Kaiser-Meyer-Olin value was 0.83, which qualifies as a "meritorious" degree of common variance. The PCA revealed only one factor with an eigenvalue > .1 (3.42), the second factor having an eigenvalue of 0.85. However, the root means squared residual (RMSR) for a PCA with 1 factor was 0.11 and thus superior to the threshold value of 0.08. The proportion of absolute residuals over 0.05 was also above the threshold of 0.5 (0.73). For that reason, we decided to extract two factors, in accordance with [START_REF] Jolliffe | Principal Component Analysis[END_REF] who recommends including factors with eigenvalues > 0.7. This led to a proportion of absolute residuals superior to 0.05 of 0.47, and a RMSR of 0.095. The first component explained 45% of the variance and the second one 26%, so together they accounted for 71% of the variance. As the components had a correlation of 0.48, we performed an oblique rotation (Tabachnick & Fidell, 2007, p. 646). The loading of the variables on each component made theoretical sense. The first component, which we call Reading skills included BVPS, YARC, MORSYN and GSRT performances. The second component was composed of NWREP and ELISION performances and was therefore deemed to reflect Phonological decoding skills (short: Phonological skills). The pattern matrix is reported in Table 4.

<Insert Table 4 about here>

Statistical analyses

All analyses were carried out using R v. 3.6.1 (R Core Team, 2020) and the packages lme4 v.

1.1.21 [START_REF] Bates | lme4: Linear mixed-effects models using[END_REF] and lmerTest v. 3.1.0 [START_REF] Kuznetsova | lmerTest: Tests in linear mixed effects models[END_REF]. The first-pass dwell time, regression path duration and total dwell time were log10 transformed to improve normality and analysed with linear mixed-effect models, while the first-pass regressions and the skip rate data, which are binomial (a regression or skip either happened or not), were analysed with a generalized linear mixed effect model (glmer()), with a binomial family and a logit link. Because our short-and long-distance items were different sentences, and the effect of distance consistently interacted with relatedness, we ran separate analyses for the short-and long-distance conditions. This additionally enables better comparability with Frisson et al.'s (2014) results obtained with monolinguals in similar conditions (full omnibus results are available in Appendix S2). For each dependent variable and each region of interest, a model was first constructed with the following contrast-coded factors and their interactions as fixed effects: relatedness (unrelated: -0.5 vs. form-related: 0.5) and overlap type (begin-overlap: -0.5 vs end-overlap: 0.5).

Individual differences were assessed by adding the two factors extracted from the PCA to the different models. The full initial model thus included two three-way interactions between the two fixed-effect factors and each of the proficiency factors (Reading skills and Phonological skills).

The random effects structure always included an intercept by participants and an intercept by item. The maximal random-effects structure was tried first [START_REF] Barr | Random effects structure for confirmatory hypothesis testing : Keep it maximal[END_REF] but, as it yielded singular models, it was progressively reduced by first removing the higher order interaction and then individual terms until the model was no longer singular and converged. If several models with a single slope by participant converged, they were compared with the anova() function to identify which model was the best fit to the data. To solve convergence issues, the Bobyqa optimizer was used and the maximal number of iterations was increased to 20,000 [START_REF] Powell | The BOBYQA algorithm for bound constrained optimization without derivatives[END_REF]. The models were subsequently reduced with the drop1() function which performs model comparisons with a chi square test. As drop1() does not work with binomial data, those models were progressively reduced in a similar fashion using model comparisons with the anova() function. Note however that the manipulated factors were always kept as single terms in the reduced models even if their effects were not significant, to reflect the experimental manipulations. Only the interactions with the two proficiency factors as well as those factors as single terms were therefore removed in turn if not significant. We used an alpha level of < .05 for determining significance. The significance of main effects and interactions were assessed by model comparisons with the drop1() or anova() function. Estimates are reported from a summary of the model. 95% confidence intervals were calculated using the Wald method with the confint.merMod() function of lme4. The R 2 marginal and R 2 conditional, which summarize respectively the explanatory power of the fixed-effects structure and the combined explanatory power of the fixed and random effects structure, were calculated using the r.squaredGLMM() function of the MuMIn package [START_REF] Barton | MuMIn: Multi-Model Inference[END_REF]. For binomial models, the theoretical R 2 are reported. Follow-up tests were run in two different ways. When the interaction involved two factors (e.g., overlap and relatedness), a nested model was run to test for the significance of the relatedness effect over each level of the overlap factor. For three-way interactions involving relatedness, overlap and one of the continuous factors, separate models were run for each level of overlap, to determine where the interaction between the continuous factor and relatedness was significant. A detailed report of the full models, the reduction procedure and residual plots is available in Supplementary Materials SB.

As we had 48 participants and 32 stimuli per condition (combining the levels of Relatedness, Distance and Overlap), we had a total of 1536 observations per condition. Power is notoriously difficult to estimate for analyses using linear and generalized linear mixed-effect models [START_REF] Brysbaert | Power analysis and effect size in mixed effects models: A tutorial[END_REF][START_REF] Kumle | Estimating power in (generalized) linear mixed models: An open introduction and tutorial in R[END_REF][START_REF] Westfall | Statistical power and optimal design in experiments in which samples of participants respond to samples of stimuli[END_REF]. [START_REF] Brysbaert | Power analysis and effect size in mixed effects models: A tutorial[END_REF] recommend 1600 observations per condition for repeated measure designs analysed with linear mixed models to observe effects of around 15 ms. Our study is therefore very close to the most recent power recommendations, although it might be slightly underpowered to interpret a three-way interaction between Distance, Relatedness and Overlap.

Results

Average reading times are shown in Table 5. Full analyses are available in Appendix S2.

<Insert Table 5 

about here>

As there was a difference in the number of orthographic neighbours 3 between the related prime and the unrelated control word (t(254) = -3.47, p < .001; MControl = 5.17; MPrime = 7.02), but only marginally in the number of higher frequency orthographic neighbours (t(256) = -1.68, p = .094; MControl = 1.10; MPrime = 1.43), we checked whether the reading time of the prime/control word was affected by the number of orthographic neighbours. As this was not the case (all ps > .18), we did not include the number of neighbours as a factor in the main analyses. [START_REF] Pollatsek | The effects of "neighborhood size" in reading and lexical decision[END_REF] and Frisson et al. (2014) also failed to find early effects of neighbourhood size during reading.

Short distance

Prime/control word region

No significant effect of relatedness was found in this area.

Target word region

There was no effect of relatedness on dwell time, regression path duration, or skipping rate. The interaction between Relatedness and Overlap was significant for first pass dwell time (β = -0.028, 95% CI [-0.054; -0.0014], t(2597) = -2.06, p = .039, R 2 Marginal = 0.062, R 2 Conditional = 0.30), but follow-up tests revealed no effect of relatedness in the begin-nor end-overlap condition (all ps > .13). The interaction between relatedness and phonological skills on the probability of regressing out of the target area was significant (β = 0.42, 95% CI [0.14; 0.70], z = 2.90, χ 2 (1) = 8.22, p = .004, R 2 Marginal = 0.024, R 2 Conditional = 0.23). Follow-up separate models for unrelated and related primes showed that the effect of phonological skills was only significant for related primes (χ 2 (1) = 7.63, p = .006 vs χ 2 (1) = 0.005, p = .94) 4 : better phonological decoders were more likely to regress out of the target area after related primes. Thus, only good phonological decoders exhibited an inhibition effect as they were more likely to regress after reading the target word when it followed a related rather than an unrelated prime (see Figure 2 a).

Spillover region

There was no effect of relatedness on first pass or total dwell time. There was a main effect of relatedness on the regression path duration (β = 0.03, 95% CI [0.018; 0.059], t(47) = 371, F(46) = 13.77, p < .001, R 2 Marginal = 0.033, R 2 Conditional = 0.30), with longer durations when the prime was related than when the prime was unrelated (related: M = 471 ms, SD = 365 ms; unrelated: M = 430 ms, SD = 346 ms). The effect of relatedness on the regression rate was also significant (β = 0.52, 95% CI [0.26; 0.78], z = 3.93, χ 2 (1) = 14.06, p < .001, R 2 Marginal = 0.024, R 2 Conditional = 0.23): participants were more likely to regress out of the spillover area when the prime was related to the target than when it was not (regression rate: 19.65 % vs 14.12 %).

There was a significant three-way interaction on skipping rate between Relatedness, Overlap and Phonological skills (β = 0.62, 95% CI [0.19; 1.05], z = 2.80, χ 2 (1) = 7.52, p = .006, R 2 Marginal = 0.059, R 2 Conditional = 0.51). The interaction between Phonological skills and Relatedness was only significant for begin-overlap items (β = -0.41, 95% CI [-0.75; -0.076], z = -2.41, χ 2 (1) = 5.52, p = .019, R 2 Marginal = 0.039, R 2 Conditional = 0.47) 5 : participants with poorer phonological skills were more likely to skip the spillover area after a related begin-overlap prime than participants with better phonological skills (see Figure 2 b).

<Insert Figure 2 about here>

Long distance

Prime/control word region

There was no significant effect of relatedness in this region.

Target word region

There was no effect of relatedness on the first pass dwell time, the regression path duration, the regression rate or the skipping rate. There was a significant interaction between relatedness and reading skills on dwell time (β = 0.02, 95% CI [0.001; 0.031], t(2435) = 2.13, F(2432) = 4.55, p = .033, R 2 Marginal = 0.032, R 2 Conditional = 0.44): better readers read the target area faster, but less so after related primes. Better readers were thus more likely than poorer readers to spend more time on the target area after a related than an unrelated prime (see Figure 3 a). A similar but nonsignificant interaction was found in for the first-pass dwell time (p = .056).

Spillover region

There The interaction between relatedness and reading skills was only significant for endoverlap items (β = 0.44, 95% CI [0.065; 0.82], z = 2.30, χ 2 (1) = 5.10, p = .024, R 2 Marginal = 0.052, R 2 Conditional = 0.23). Better readers were more likely to regress out of the spillover region after a related than an unrelated prime (see Figure 3 b).

<Insert Figure 3 about here>

Discussion

In this experiment, we investigated the effect of form-related priming on word recognition in sentence reading among proficient Norwegian-English bilinguals. The results are consistent with what has been found previously in sentence reading with monolingual speakers of English, but

show important effects of individual differences related to L2 proficiency.

Our first research question was whether form-related primes affect proficient bilinguals during normal sentence reading in the L2 in a similar manner to what has been observed for native speakers. Our results show that bilinguals are indeed affected by word neighbours during reading like monolinguals, although the interference might be slightly delayed among them, possibly reflecting slower processing. In the short-distance condition, inhibition effects were found on the target area for good phonological decoders, and on the spillover area regardless of reading and phonological decoding skills. This is in line with prior results of inhibitory neighbour word priming in sentence reading, although our effects appeared later, i.e., on the spillover region and on later measures only (regressions and regression path duration). Bilinguals have been found to have slower lexical access than monolinguals (e.g., [START_REF] Duyck | The frequency effect in second-language visual word recognition[END_REF][START_REF] Gollan | Bilingualism affects picture naming but not picture classification[END_REF][START_REF] Gollan | Frequency Drives Lexical Access in Reading but Not in Speaking: The Frequency-Lag Hypothesis[END_REF]. This does not, however, result in facilitation. For bilinguals as well as monolinguals, the processing of a word is slowed down by a prior encounter with a neighbour of that word in the same sentence. Interactive competition models explain this in terms of competition between word candidates. Letters activate word candidates, which compete for recognition. The interactive BIA and the BIA+ (Dijkstra & van Heuven, 1998[START_REF] Jolliffe | Principal Component Analysis[END_REF] bilingual models include top-down activation and inhibition from the language nodes to the word level and from the word to the letter level, as well as inhibition at the word level. Once a word candidate has reached a certain activation threshold, it is identified as the best-matching solution.

According to the Inhibitory Control Model [START_REF] Green | Mental control of the bilingual lexico-semantic system[END_REF], all corresponding lemmas are activated, and are then reactively inhibited. The more a candidate word is activated, the more it is inhibited afterwards. Additionally, this model assumes that more proficient bilinguals will exhibit higher levels of inhibition of the suppressed candidates, which is in line with our results for good readers. We will return to this later. This is compatible with how current eye-movement models of reading such as the Glenmore model [START_REF] Reilly | Some empirical tests of an interactive activation model of eye movement control in reading[END_REF] and the OB1-reader model [START_REF] Snell | OB1-reader: A model of word recognition and eye movements in text reading[END_REF] account for spillover effects. If the target word is inhibited by the form-related prime, then it reaches its activation threshold more slowly, leading to slower processing. If a saccade is initiated to the next word before processing of the fixated word is complete, processing of the target word "spills over" onto the next word or words.

Our second research question was how individual differences relate to inhibitory effects in bilinguals. The effects we found are indeed modulated by individual differences, and, interestingly, the key factor is phonological. Our results show earlier effects for good phonological decoders in the short distance condition: more regressions on the target and fewer skips of the spillover region after related primes. It is not surprising to find that phonological decoding skills affect sentence reading: Previous research shows that the phonological codes of words are activated during reading, and that readers rely on them during normal sentence reading (see [START_REF] Rayner | The Psychology of Reading[END_REF]. Frisson et al. (2014) also found neighbour priming interference only when the prime and target overlapped both phonologically and orthographically (see also [START_REF] Frisson | Phonological and orthographic overlap effects in fast and masked priming[END_REF], for evidence of fast priming effects for orthographically and/or phonologically overlapping words). They concluded that the interference between formrelated words in a competition account is not only due to similarity between orthographical codes, but also between phonological ones. This is in line with our results showing that better phonological decoders are more affected by the locus of the overlap than poor phonological decoders, and that they are affected by form similarity earlier during reading (in the target area and on the early measures in the spillover area). Interestingly, our measure of phonological decoding skills targeted phonological processing abilities and phonological short-term memory independently of L2 vocabulary knowledge, as those tasks were completed with nonwords only.

This suggests that the inhibition effect at short distance is related to the activation and maintenance of L2 phonological codes rather than L2 reading proficiency.

Our final research question addressed the effect of (a) the distance between the prime and target word (short or long) and (b) the type of overlap between prime and target word (beginning or end). In the long-distance condition, only good readers exhibited inhibition effects in the target area, which was also the case for the monolingual participants in [START_REF] Frisson | Competition between orthographically and phonologically similar words during sentence reading: Evidence from eye movements[END_REF]. For good readers, the influence of the prime is still present when encountering the target word after eight or nine intervening words. However, the assumption of competition models is that activation decays over time. This would therefore imply that the activation of the prime word has not decayed or been inhibited by the eight or nine other words read meanwhile before encountering the target. This leads to an apparent relative disadvantage for good readers (who read every segment faster overall), which, in a competition model, could be explained in two different ways.

A first possibility is that good readers keep the prime activated longer. There is evidence that skilled readers rely more on phonological codes during reading [START_REF] Chace | Eye movements and phonological parafoveal preview: Effects of reading skill[END_REF][START_REF] Elsherif | Phonological precision for word recognition in skilled readers[END_REF][START_REF] Frisson | Competition between orthographically and phonologically similar words during sentence reading: Evidence from eye movements[END_REF][START_REF] Unsworth | The impact of reader skill on phonological processing in visual word recognition[END_REF]. It is possible then that only good readers still have both the orthographic and phonological sources active when they reach the target, which would lead to those long-lasting inhibitory effects.

However, our data show inhibition for participants with good reading skills, but not good phonological decoding abilities. Although those two constructs are related to some extent, they emerged from the PCA as two different components, and they show different patterns of results.

The longer-lasting inhibition among the good readers is therefore unlikely to be caused only by longer availability of the phonological codes, otherwise we would expect to see similar trends among good phonological decoders. Additionally, we observed effects going in opposite directions for those two groups in the spillover area of long-distance sentences. Nevertheless, it could be that good phonological decoders do not keep the orthographical codes active for as long as the phonological ones, and therefore show no interference effect because both sources are not active.

A second possibility would be that good readers inhibit the prime's neighbours more, which makes those neighbours harder to recover when they are encountered later in the sentence.

There is evidence that inhibition abilities contribute to reading speed in adults [START_REF] Johann | The unique contribution of working memory, inhibition, cognitive flexibility, and intelligence to reading comprehension and reading speed[END_REF], and that children who are poor comprehenders perform poorly on working memory and inhibitory tasks assessing resistance to interference [START_REF] Borella | The Specific role of inhibition in reading comprehension in good and poor comprehenders[END_REF]. This is also consistent with the Inhibitory Control Model [START_REF] Green | Mental control of the bilingual lexico-semantic system[END_REF], which assumes higher levels of inhibition for more proficient bilinguals. In order to test this possibility, future experiments will need to include direct measures of participants' inhibition skills.

An alternative explanation for the long-lasting inhibitory effects observed in sentence reading was suggested by [START_REF] Paterson | Inhibitory neighbor priming effects in eye movements during reading[END_REF]. The episodic memory account postulates that whenever a word is read, an episodic trace is created in memory. When the target word is encountered, it reactivates the episodic memory trace encoded during the processing of the prime, and as those two words are neighbours, this trace interferes with target word identification. This account was designed to explain the long-term effects of repetition priming [START_REF] Tenpenny | Abstractionist versus episodic theories of repetition priming and word identification[END_REF]. This would mean that better readers have stronger working memory capacities, and that the episodic traces created are stronger in the memory of these participants. It is a well-established fact that reading skills are linked to working memory capacities (e.g., [START_REF] Daneman | Working memory and language comprehension: A metaanalysis[END_REF], and the two have also been associated in L2 learning (e.g., [START_REF] Harrington | L2 Working memory capacity and L2 reading skill[END_REF]. It should be noted that the relationship between working memory, reading skill and L2 learning is likely symbiotic: being able to hold onto information for longer will facilitate comprehension, which will also improve language learning (see e.g. [START_REF] Archibald | Working memory and language learning: A review[END_REF]. Another supporting element for this account in our data is that in the long-distance condition, good readers were more likely to regress from the spillover area, but only for endoverlap neighbours. End-overlap items, i.e., rhyming words (forkpork) might be more likely to be affected by memory processes than begin-overlap items. It is possible that the rhyme helps reactivating the episodic trace at the end of the target word and triggers the need to check the prime again, reflected by a higher regression rate after processing the target, and therefore visible in the spillover area. However, the effect of sentence structure found by Frisson et al. (2014),

where the long-distance inhibition of good readers disappeared if prime and target word where in two different sentences, suggests that something more than passive memory processes are at play (e.g. it is possible that at the end of a sentence, a low-level information "dump" is carried out).

This will need to be examined in further details in future studies.

Our data do not allow us to distinguish between these possible accounts of inhibition effects in sentence reading. It generally fits, however, with the Lexical Quality hypothesis [START_REF] Perfetti | Reading Ability: Lexical Quality to Comprehension[END_REF], with more precise lexical representations leading to greater inhibitory effects [START_REF] Andrews | Lexical precision in skilled readers: Individual differences in masked neighbor priming[END_REF]. Our reading skill measure likely includes spelling abilities (recall that the results of the spelling test were removed from the PCA because they correlated too strongly with other measures included in the reading skills composite, in particular the YARC and BVPS scores), and so our better readers are also better spellers. Note, however, that they are also better grammarians: the syntax score was found by the PCA to load onto the reading skill composite. This syntax score provides a measure of general L2 proficiency, which means that our good readers are probably also more proficient in their L2 in general. Higher L2 proficiency has been associated with better cognitive abilities in the L2, and in particular better cognitive control [START_REF] Luque | The relationship between cognitive control and second language proficiency[END_REF]. Our better readers are therefore also better at a number of other things that could contribute to the specific pattern of results observed for this group. In comparison, our measure of phonological decoding skills is independent from L2 proficiency.

A final effect remains to be explained: The unexpected effect of the locus of the overlap.

For monolinguals, Frisson et al. (2014) found immediate inhibition effects for rhyming words (end-overlap items) on the target word. Conversely, we only observed delayed inhibitory effects for those items: only on the spillover area and only in the long-distance condition. Those effects were also limited to good readers, and, more surprisingly, to poor phonological decoders. Frisson et al. (2014) additionally found delayed inhibition effects for begin-overlap items on the spillover area only. Our results show facilitation on the spillover area for these itemsbut only in the short condition and only for poor decoders, who were more likely to skip the spillover area when the target had the same beginning as a previously seen word (e.g., sevensever). Poor phonological decoders seem to behave in an opposite pattern from monolinguals. There is no obvious reason why this would be the case, and we can only offer some tentative explanations.

Begin-overlap items are more likely to affect early lexical access. This suggests that poor phonological decoders are subject to sublexical facilitation rather than lexical inhibition, at least in the short condition. Conversely, rhyming words are likely to trigger memory mechanisms. If good readers also have better memory capacities and more precise lexical representations, the end-overlap items may reactivate the memory of the prime, causing interference with the target.

Somehow, poor decoders are also affected by these memory processes in the long-distance condition, as opposed to the sublexical facilitation they experience in the short condition.

Interestingly, for monolinguals, [START_REF] Bridwell | Processing differences in reading alliteration and rhyme: An eye-movement study[END_REF] found strong, long-lasting inhibitory effects for rhyming wordssuch as the ones observed in the long distance condition for good readers, while alliterations (i.e., begin-overlap items) affected lexical access, as evidenced by effects on earlier measures and not re-reading. It is possible that sublexical and memory processes function differently in the L2 from the L1 as the L2 is generally more difficult to process, but more research is needed to understand this effect of overlap.

Conclusion

In sum, our results show that words in a sentence influence each other even in a second language, but that interference is affected by the reading skills and phonological decoding abilities of the reader. Our key findings replicate in an L2 what has previously been found in monolinguals, which shows that form-related priming in sentence reading is a robust and important effect in language reading. Measures targeting working memory capacity and inhibition skills are needed in future research to explain the long-distance inhibitory effects found for good readers, and to distinguish between the different possible accounts of these effects.

Tables Table 1. Example of stimuli.

Short -End

The scary house was brown [blue] with a golden CROWN painted over the door.

Short -Begin He counted up to seven [eight] knights that could SEVER the dragon's head.

Long -End

The alarm had a red patch [stamp] that I noticed far too late after opening the HATCH to the cellar of the house.

Long -Begin

Drinking the old paint [juice] caused Leif to experience lasting and severe stomach PAINS and he was rushed to the hospital.

Note:

The prime [control] word is in bold and the target word is in small capital letters. There were two Distance conditions (Short vs. Long) and two Overlap conditions (End-overlap vs.

Begin-overlap). Note: Frequency is taken from the CELEX database [START_REF] Baayen | The CELEX Lexical Database (CD-ROM)[END_REF] with N-watch [START_REF] Davis | N-watch: A program for deriving neighborhood size and other psycholinguistic statistics[END_REF] and expressed per million words. ON: number of orthographic neighbours. HFN: number of higher frequency neighbours 8. Bees tend to sting [hurry] to defend the hive with all their strength as they FLING themselves to their own deaths. 9. There was a crazy freak [dude] following me around until I heard the soft CREAK of the shop doors closing behind me. 10. The alarm had a red patch [stamp] that I noticed far too late after opening the HATCH to the cellar of the house. 11. There was an overwhelming sound [noise] coming from the post office where a scary HOUND had been tied up to a pole. 12. The police told us that they could catch [judge] whoever was the criminal who had left behind a MATCH that they had found at the scene. 

  was no effect of relatedness on first pass dwell time, dwell time, regression path duration or skipping rate. The regression rate showed a significant relatedness × overlap × phonological skills (β = -0.80, 95% CI [-1.40; -0.21], z = -2.62, χ 2 (1) = 6.70, p = .009, R 2 Marginal = 0.032, R 2 Conditional = 0.22) and relatedness × overlap × reading skills interactions (β = 0.56, 95% CI [0.029; 1.10], z = 2.05, χ 2 (1) = 4.11, p = .043, R 2 Marginal = 0.027, R 2 Conditional = 0.22).The interaction between relatedness and phonological skills was only significant for endoverlap items (β = -0.76, 95% CI [-1.19; -0.33], z = -3.44, χ 2 (1) = 7.92, p = .004unexpectedly, participants with worse phonological skills were more likely to show inhibitory effects in the form of more regressions (see Figure3 b) than participants with better phonological skills.

FiguresFigure 1 .

 1 Figures

  

  

Table 2 :

 2 Mean frequencies and characters in control, prime and target words per condition

		Control		Prime		Target
	Short -End	Characters Frequency	Characters Frequency Characters Frequency
		4.84	69.64	4.84	62.05	4.84	12.36
		ON	HFN	ON	HFN	ON	HFN
		4.88	0.84	6.69	1.34	6.69	3.44
	Short -Begin Characters Frequency	Characters Frequency Characters Frequency
		4.34	62.73	4.34	69.87	4.34	11.91

Table 3 .

 3 Additional tasks.

	Task

Table 4 .

 4 Results of PCA for the additional tasks

	Component 1:	Loading values	Component 2:	Loading values
	Reading skills		Phonological skills	
	BVPS	0.96	NWREP	0.90
	YARC	0.86	ELISION	0.76
	MORSYN	0.77		
	GSRT	0.58		
	% variance	0.45	% variance	0.26
	Cumulative variance	0.45	Cumulative variance	0.71
	Note: Only variables with a loading value of over 0.30 are reported. Results from the pattern
	matrix are reported here. See Appendix A3 for full results including the structure matrix.

Table 5 .

 5 Eye movement dataNote: Reading times are in milliseconds, skips and regressions are in percentages.

		Short distance			Long distance		
		Begin overlap	End overlap	Begin overlap	End overlap
		Prime Control Prime Control Prime Control Prime Control
	PRIME/CONTROL WORD						
	First pass	353	356	357	356	359	363	330	323
	dwell time								
	Dwell time	499	506	522	514	520	540	477	493
	Regression	396	399	422	414	421	422	373	377
	path duration								
	Skips	8.60	8.07	6.91	6.77	8.20	8.20	10.03 9.38
	Regressions	9.00	8.52	11.77 11.88	14.13 11.24	9.35	11.24
	TARGET WORD							
	First pass	393	381	345	357	322	314	345	340
	dwell time								
	Dwell time	576	555	492	491	459	453	469	485
	Regression	458	455	401	400	367	368	388	386
	path duration								
	Skips	10.03 8.85	6.78	7.55	14.19 11.88	14.45 14.06
	Regressions	11.60 12.38	10.21 8.36	10.98 13.09	9.03	9.53
	SPILLOVER								

  13. Cutting a lot of timber [forest] throughout his long career had made Fred unusually LIMBER compared to others at his age. 14. Upon noticing the button [odour] Sally decided to select the box containing the MUTTON instead of the alternative. 15. They would race [move] the longest distance they had ever attempted and knew that PACE was the key to finishing. 16. Faith can give you a lot of power [resolve] so you never ever have to be scared and COWER in fear from anything. 17. Alison could feel the rage [fury] building up as she knew that her hourly WAGE was far below what she deserved. 18. At the landing site [spot] there is a young boy who will always fly his KITE whenever there is a little breeze. 19. The fox became scared of the duck [goat] after losing the fight and finally decided to TUCK its tail between its legs and escape. 20. Without a second thought John threw his fist [club] and managed to hit his opponent on the nose despite the MIST that surrounded them. 21. When they looked closer at the page [plan] in the old book there was a description of an unpleasant CAGE from medieval times. 22. Ian wanted to be brief [quick] because he noticed that some people had expressed GRIEF due to a lack of direction. 23. Everyone thought he was a fool [jerk] for letting himself be used as a TOOL by the crooked administrator. 24. Most of the villagers accept the notion [theory] that there is no such thing as a magic POTION to remedy bad luck. 25. The group might face some danger [threat] even though they are in the company of a RANGER from the area. 26. These questionable people are running [driving] a large pyramid scheme that was set up by a CUNNING banker who got fired. 27. They needed a place to stay [rest] and a calm environment where they could sit and PRAY without being disturbed. 28. They noticed a peak [rise] in petty crime and tried to prohibit anyone to LEAK it to the local media.

Note that the interaction was still significant without the outlier with very poor phonological decoding skills (p = .023).

Note that the interaction was still significant without the outlier with very poor phonological decoding skills (p = .014).
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Notes

1 Note however that end-overlap items were on the whole slightly longer than begin-overlap items (MEnd = 4.84 characters, SDEnd = 0.90, vs MBegin = 4.42 characters, SDBegin = 0.54; χ 2 (4) = 35.70, p < .001), but prime, control and target did not differ in length within each overlapping condition (p > .84). 2 The estimate is given on the log scale of the frequency taken from N-watch. The model run on the log transformation of frequency with Type of word (control, prime, target) as a fixed effect and a random intercept by item revealed a main effect of Type of word (F(2.255) = 118.39, p < .001). 3 The number of substitution neighbours as well as their frequencies were obtained from N-Watch (Davies 2005). 4 Note that this remained significant even after removing one outlier with the substantially lower phonological score (-4, compared to at least -2 for the other participants). 
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