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Supplementary figures 1 

 2 

Supplementary Figure 1 | Gaze-duration difference for pre-target and target words. 3 
Gaze duration refers to the sum of all first-pass fixations for a given word. The differences 4 

for low- minus high-lexical frequency of the target words were calculated. A significant 5 
lexical frequency effect was only observed for target words, with longer gaze durations for 6 

low- compared with high-lexical frequency (*** p < 0.001, n = 39, two-tailed paired t-test). 7 
We observed no significant gaze duration difference for pre-target words (p = 0.977, n = 39, 8 
two-tailed paired t-test). The horizontal bar in the violin plot indicates mean value; each dot 9 

represents one participant. This finding supports the conclusion of Fig. 2a. 10 
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Supplementary Figure 2 | Pre-target coherence onset latency was modulated by 12 
parafoveal target lexical frequency in the short-words sentence set (2nd Set). A Jackknife-13 
based method was used to identify the onset latency for 60 Hz coherence on the group level. 14 
Here onset latency refers to the time when coherence reached half maximum, denoted by the 15 
dotted lines. (a) Each participant read two sets of sentences; for the combined sentence set, 16 

no significant difference was found in either pre-target fixation (left panel, p > 0.1, n = 26, 17 

two-tailed paired t-test) or target fixation (right panel,  p > 0.4, n = 26, two-tailed paired t-18 

test). (b) The histogram of word length showed that in the 2nd sentence set (in red), both pre-19 
target and target words were shorter compared with the 1st sentence set (in blue). (c) For the 20 
2nd sentence set, a significant coherence onset difference was found in pre-target fixation (left 21 
panel, p < 0.01, n = 26, two-tailed paired t-test), but not in target fixation (right panel, p > 0.4, 22 
n = 26, two-tailed paired t-test). (All analyses in the study were based on the combined 23 
sentence set except this one).  24 
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Supplementary note 25 

Lexical parafoveal previewing evidence from coherence onset latency 26 

Did the lexical frequency of the target word affect onset latency for parafoveal previewing? 27 

The pre-target coherence onset latency was defined by the time to reach its half maximum. 28 

We then used a Jackknife procedure1 to statistically evaluate if the coherence onset was 29 

significantly different for low compared with high lexical frequency target words. While no 30 

statistical difference was found for the combined sets of sentences (Supplementary Fig. 2a 31 

left panel, t(25) = -1.69, p > 0.1, two-tailed pairwise t-test), we did however find a significant 32 

difference for the set with shorter pre-target and target words (2nd sentences set;  see 33 

Supplementary Fig. 2c left panel, t(25) = -2.85, p < 0.01, two-tailed pairwise t-test). 34 

Importantly, this effect was already visible around the first 100ms of the pre-target fixation 35 

(72ms for low lexical frequency target; 116ms for high lexical frequency target). The null 36 

finding for the combined sentence set might be explained by the longer and more varying 37 

length of the pre-target and target words (Supplementary Fig. 2b). The target words in the 2nd 38 

sentence set might be too long to be previewed within the effective perceptual span, which is 39 

around 12 letters in reading direction2–4. The faster onset for the low lexical frequency target 40 

indicates that parafoveal neuronal processing is modulated in time by upcoming lexical 41 

information as well, but this effect is only visible when pre-target and target words are 42 

relatively short.  43 

Jackknife-based method for onset latency 44 

We used a leave-one-out Jackknife-based method1 to assess the onset latency difference for 45 

the pre-target and target coherence separately with respect to the target lexical frequency. 46 

During each iteration, one randomly chosen participant was left out, and the averaged 47 
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coherences for low and high target lexical frequency condition were calculated over the 48 

remaining participants. Then, the coherence onset latencies were computed for both 49 

conditions. Here, the onset latency was defined as the time point when the averaged 50 

coherence value reached its half-maximum (𝑐𝑜ℎ𝑚𝑖𝑛 + (𝑐𝑜ℎ𝑚𝑎𝑥 − 𝑐𝑜ℎ𝑚𝑖𝑛)/2 ). We computed 51 

the onset latency difference by subtracting the onset latency for the low target lexical 52 

frequency condition from the high condition. After twenty-six iteration (n = 26), onset 53 

latency differences from all these subsamples were pooled together to estimate a standard 54 

error (SD) using the following equation: 55 

𝑆𝐷 =  √
𝑛 − 1

𝑛
∙ ∑(𝐷−𝑖  −  𝐽)

2
 

𝑛

𝑖=1

 56 

where the 𝐽 is the averaged onset latency difference over all the subsamples, 𝐷−𝑖 is the 57 

coherence difference obtained from the subsample when participant 𝑖 was left out, 𝑛 is the 58 

number of participants. We also computed the onset latency difference from the overall 59 

sample set (without leaving any participant out), and divided it by the SD to obtain its t-value. 60 

A standard t table provided the statistical significance for the coherence onset latency 61 

difference between high and low target lexical frequency conditions. This procedure was 62 

done for both pre-target and target segments to conduct a statistical test for the coherence 63 

onset latency difference between both target lexical frequency conditions as shown in 64 

Supplementary figure 2a and 2c. (for details about the Jackknife-based method for measuring 65 

onset latency differences, please see Miller et al., 19981).  66 

 67 
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Supplementary Information 72 

Pre-tests for target predictability and sentence plausibility 73 

We carried out behavioural pre-tests for the 1st sentence set only; for pre-test results for the 74 

2nd set please see Degno et al., 20195. The participants in the pre-tests did not participate in 75 

the MEG session.  76 

Predictability 77 

A cloze test was performed using the sentence fragment up to but not including the target 78 

word. Participants were asked to read the sentence silently and then write down the first 79 

word/s that came to mind to complete the sentence. Example: 80 

Mike thought this difficult _________________ 81 

If a target word (e.g. waltz or music) was generated by less than 10% of the participants, then 82 

the target was considered unpredictable. Twenty-two participants (1 male) took part in this 83 

pre-test, and 6 target words turned out to be highly predictable. These 6 target words were 84 

replaced and the predictability test was conducted again with another 22 participants (3 85 

males). None of the target words were judged predictable. 86 

Plausibility 87 

Participants were instructed to rate how plausible (or acceptable) each sentence was. 88 

Plausibility was rated on a 7 point scale (see examples below). Sentences in the experiment 89 

were supposed to be highly plausible, in order to occupy the full range of the scale, we 90 

constructed 142 filler sentences with low plausibility, half of which were of middle 91 
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plausibility (e.g., sentence 1 below) and another half were implausibility (e.g., sentence 3 92 

below). In this example, sentence 2 was used in the experiment. 93 

 
Implausible              Plausible 

1   2   3   4   5   6   7 

1. Kate said that she saw lots of stars 

twinkling in the sky at noon. 
1   2   3   4   5   6   7 

2. It was obvious that the beautiful 

music captured her attention. 
1   2   3   4   5   6   7 

3. Sarah used an adhesive to glue the 

traffic and just made it to the wedding. 
1   2   3   4   5   6   7 

…… 1   2   3   4   5   6   7 

For version A (n = 22, 2 males, 2 invalid for incomplete and careless responses), the 94 

plausibility rating for the experimental sentences 5.7  0.5 (mean  SD), which was 95 

significantly higher than the filler sentences that were of low plausibility (two-tailed pair-96 

wised t(19) = 23.98, p < 0.001). For version B (n = 23, 4 males), the rating was 5.5  0.8 97 

(mean  SD), which was also significantly higher than the filler sentences (two-tailed pair-98 

wised t(22) = 16.68, p < 0.001). These results showed that all the sentences in both versions 99 

were highly plausible. 100 

 101 
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