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This study applies the paradigm of self-paced reading to examine the Context 
Predictability Effect in the processing of Chinese and detect whether there is a 
prediction error cost. Context constraint strength (constraining and neutral) and 
word predictability (predictable and unpredictable) were strictly manipulated. 
The statistical results suggest that: (1) There is a Context Predictability Effect for 
Chinese native speakers in reading processing, which is consistent with most 
previous studies; (2) There is also a Context Predictability Effect for advanced 
Chinese L2 learners; (3) Both Chinese native speakers and Chinese L2 learners 
have a prediction error cost in reading processing, a finding different from those 
of much previous research. (4) Chinese L2 learners are significantly slower than 
Chinese native speakers when they conduct predictive reading processing. This 
paper is very enlightening in that it identifies the existence of a prediction error 
cost in Chinese L2 processing by means of behavioral experiments, providing 
evidence for the hypothesis of Lexical Prediction. In a strongly predictive setting, 
when encountering a plausible but unpredictable word, the brain must expend 
extra effort to suppress, revise, or reanalyze the material, and this may account 
for the prediction error cost.
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1. Introduction

1.1. Context predictability effect in L1 processing

Context predictability or context constraint is an important factor affecting the reading 
processing of words. It refers to the probability that readers predict the target word based on the 
previous information. The more constrained the context, the fewer words that meet the 
conditions, and the greater the possibility of the target word being guessed; the weaker the 
constraint, the more words meet the conditions, the smaller probability of the target word being 
guessed. This is the Context Predictability Effect (Li et al., 2022).

There is a stable contextual predictive effect in L1 reading processing in both Western 
languages and Chinese (Zhu, 1991; Bai et al., 2011; Roland et al., 2012; Staub, 2015; Kwon et al., 
2017; Chow et al., 2018; Zhang et al., 2019, 2023; Zhao, 2022). In eye movement studies, the 
constraint of the context can affect the target word fixation time: the more constrained the 
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context is, the shorter the fixation time will be; the less constrained the 
context, the longer the fixation time (Rayner and Well, 1996; Rayner 
et al., 2004, 2005, 2006). Rayner and Well (1996) divided contexts into 
three types, high-constraint, medium-constraint, and low-constraint, 
and investigated the influence of context constraint on eye movement 
in reading. It was found that the fixation time of participants in the 
low-constraint context was longer than that in the high-constraint and 
medium-constraint contexts. Rayner et  al. (2005) used a Chinese 
corpus as the research object and copied the research process of 
Rayner and Well (1996), and the results were highly consistent with 
Rayner and Well (1996). In addition, word skipping is more likely to 
occur in high- contexts than in low-constraint contexts (Rayner et al., 
2005; Bai et  al., 2008; Guo, 2012; Zhang, 2015; Li, 2016). This 
phenomenon also exists among child readers. Children under the 
high-constraint context had greater skipping rates and spent less time 
reading (Zhao, 2020).

There are also many studies on the interaction between context 
predictability and other factors, as follows: Liu et al. (2020) explored 
how context predictability affects Chinese vocabulary processing in 
reading by observing the interaction between context predictability, 
whole word frequency, and Chinese character frequency. The results 
showed that context predictability, whole word frequency, and first 
character frequency affect vocabulary processing relatively 
independently; contextual predictability directly affects the processing 
of the second character within words. Liu et  al. (2019) divided 
children’s reading skills into high and low groups and used the 
boundary paradigm, which changes with fixation, to investigate the 
impact of context predictability on children’s parafoveal processing. 
The results showed that children with high reading skills had earlier 
use of context predictability than children with low reading skills. 
Word frequency and context predictability also have an impact on the 
reading of the elderly (Wang et al., 2012), who adopt more cautious 
reading strategies when the difficulty of reading content is too high or 
too low. Under the right conditions, older adults rely more heavily on 
contextual predictive information than younger adults (Zhao, 2009).

In summary, the context predictability effect is mainly manifested 
in the promotion of target word processing by high-constraint 
contexts; that is, in high-constraint contexts, readers process target 
words faster and with lower processing difficulty (Wang, 2017; Zhao 
et al., 2021). Conversely, if an unpredictable word appears instead of 
a predictable word in a high-constraint context, will the reader’s 
processing be disturbed? In other words, will there be a prediction 
error cost? This is another issue we are concerned about.

1.2. Prediction error cost in L1 processing

At present, researchers have not yet reached a consensus on 
whether the prediction error cost exists. There are two main views. 
One view is that there is a prediction error cost (Coulson and Van 
Petten, 2002; Moreno et al., 2002; Wicha et al., 2004; DeLong et al., 
2005, 2007, 2011, 2012; Van Berkum et al., 2005; Federmeier et al., 
2007). This view holds that in a high-constraint context, the specific 
vocabulary with the highest cloze score is activated first, and when the 
reader encounters a word other than the target word in the reading 
process, it will violate the previous prediction, resulting in processing 
interference. This is the Lexical Prediction view. Another view is that 
there is no prediction error cost (Luke and Christianson, 2016; Frisson 

et al., 2017; Zhao et al., 2021; Zhao, 2022). This view holds that the 
reader does not predict a specific word in reading processing, but 
activates a series of words in parallel to varying degrees. This is the 
Graded Prediction view.

Luke and Christianson (2016) used a method of large-scale survey 
to explore the role of context in reading processing. The study did not 
find a prediction error cost and believed that the high-constraint context 
activates not a whole word, but more semantic and morphosyntactic 
information related to it, thus supporting the Graded Prediction view. 
Frisson et al. (2017) used the method of controlled experimental design 
for the first time to provide evidence for the conclusion of Luke and 
Christianson (2016). The experiment adopts a design of 2 (context 
constraint strength: constraining and neutral) * 2 (word predictability: 
predictable and unpredictable). The context constraint strength is one 
variable and this variable has two levels, which are high-constraint 
context and low-constraint context; another variable is lexical 
predictability, which also has two levels, predictable words, and 
unpredictable words. The predictable words here are the specific words 
that have the greatest possibility of being predicted in the high-prediction 
context we discussed above, and the unpredictable words are other words 
that cannot be predicted in advance but reasonable semantically. The 
innovation of this study is to judge whether there is a prediction error 
cost by comparing the processing time of unpredictable words in high-
constraint contexts and low-constraint (neutral) contexts. The basic logic 
is: if there is a prediction error effect, then the processing difficulty of 
unpredictable words in a high-constraint context must be greater than 
that in a low-constraint context, and correspondingly more processing 
time will be spent. The experiment did not find a prediction error cost, 
supporting the view of Graded Prediction.

We believe that one of the reasons why the prediction error cost 
was not found may be  that the constraint of the high-constraint 
context is not enough, Frisson et al. (2017) is only 70.2%, Zhao et al. 
(2021) improved this problem by increasing the constraint in the 
high-constraint context, but still found no prediction error effect. The 
key point is that the eye movement data of first fixation time and 
skipping rate in Zhao et  al. (2021) reflect the situation of early 
parafoveal processing, while the results of ERP research on prediction 
error cost indicated that the interference on the processing of 
unpredictable words in a high-constraint context is likely to occur in 
the later stage (Moreno et al., 2002; Federmeier, 2007; Federmeier 
et al., 2007; Delong et al., 2011; DeLong et al., 2012).

1.3. Context predictability effect in L2 
processing

On whether there is a context predictability effect in second 
language reading processing, researchers have not yet reached a 
consensus. Some studies have shown that even at an advanced level, 
L2 learners cannot predict information during reading processing, at 
least not to the same extent as native speakers (Kaan et al., 2010; 
Grüter and Rohde, 2013; Kaan, 2014). The difference in grammatical 
processing between L2 learners and native speakers is mainly affected 
by the following factors: incomplete acquisition of the target grammar, 
cognitive limitation of the target language, interference from the 
grammar and processing system of first language, etc. Other studies 
suggest that L2 learners can make predictions just like native speakers 
(Clahsen and Felser, 2006; Chambers and Cooke, 2009; Dussias et al., 
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2013). In Spanish grammar, there is a distinction between feminine 
and masculine nouns, and the modifiers should be  consistent in 
gender with the nouns. Dussias et al. (2013) took advantage of this 
characteristic of Spanish grammar to investigate whether L2 learners 
can activate nouns through the gender marker of the modifiers. The 
results showed that advanced L2 learners of English showed the same 
context predictability effect as native speakers.

1.4. Prediction error cost in L2 processing

We only found one article on prediction error cost in L2 
processing. Zirnstein et al. (2018) used ERP experiments to prove that 
L2 learners can not only predict upcoming words through context but 
also generate prediction error cost like native speakers. The 
performance of L2 learners in processing unpredictable words is 
related to their mastery of native language regulations. L2 learners 
with a better grasp of native language regulations have larger frontal 
positivity when processing unpredictable words, and this effect is 
attenuated by cognitive control, especially inhibitory control ability. 
Inhibition control ability appears to mediate the difficulty 
readers incur.

1.5. Current study

We took Chinese native speakers and advanced Chinese L2 
learners as research objects, used the method of self-paced reading, 
and replicated the experimental design of Frisson et al. (2017). The 
following are research questions: 1. Are there context predictability 
effect and prediction error cost in the reading processing for Chinese 
native speakers? 2. Are there context predictability effect and 
prediction error cost in the reading processing for advanced Chinese 
L2 learners? 3. Is there any difference in this regard between Chinese 
native speakers and advanced Chinese L2 learners? Our experimental 
design has made the following improvements: 1. We improved the 
constraint strength of high-constraint contexts based on Frisson et al. 
(2017); 2. We used the method of self-paced reading, because this 
method is closest to natural reading (Mitchell and Green, 1978, 
p.  610); 3. We  examined the potential differences of prediction 
mechanism between Chinese native speakers and Chinese L2 learners. 
Doing so can provide theoretical support and guidance for the 
teaching of Chinese as a second language.

2. Experiment 1

2.1. Method

2.1.1. Participants
Twenty six participants (10 males) were recruited from a 

university in Hebei, China, aged 18–34 (M = 20.30, SD = 3.08). These 
participants are all Chinese speaking, have undergone at least some 
undergraduate education, and have normal vision or corrected vision.

2.1.2. Design
Experiment 1 adopted a two-factor within-subjects design, which 

is 2 (context constraint strength: constraining context and neutral 

context) * 2 (word predictability: predictable word and unpredictable 
word). As shown in Table 1.

2.1.3. Materials
We selected 106 contexts from Chinese textbooks at junior and 

intermediate level, including 53 high-constraint and 53 low-constraint 
contexts. Each context contains one predictable word and one 
unpredictable word. For example: “大卫送给妈妈的生日礼物/卡
片让妈妈特别感动 (David’s birthday gift/card to her mother 
especially touched her)” is a high-constraint context. In this high-
constraint context, “礼物 (gift)” is a predictable word, and “卡片 
(card)” is an unpredictable word; “我看到这个礼物/卡片的时候非

常惊讶 (When I  saw this gift/card, I  was very surprised)” is a 
low-constraint context that also contains the words “礼物 (gift)” and 
“卡片 (card).” To avoid the interference of the packing effect at the end 
of the sentence, the position of the target word is set in the middle of 
each sentence.

First, we  removed the target words from 53 high-constraint 
contexts and asked 31 native Chinese speakers to fill in the blanks with 
the first word that comes to their mind. In previous studies, the entire 
sentence was presented at once. But in the self-paced experiment, the 
vocabulary is presented sequentially, and the participants can only 
predict through the context before the target word. To match the real 
reading process as much as possible, we only presented the content 
before the blanks. After getting the cloze data, we selected the word 
given by the largest number of people as the predictable word. The 
ratio of the number of people giving the target word to the total 
number of people is called the constraint strength (cloze value). 
We deleted the high-constraint contexts with a constraint strength 
below 60%, and the average constraint strength reached 82.4%. 
We finally retained 37 high-constraint contexts, plus 37 low-constraint 
contexts, for a total of 74 contexts. Secondly, the 74 contexts were 
divided into 148 sentences, which were divided into two groups by 
means of Latin squares. Then, 29 and 41 native Chinese speakers were 
invited to judge the semantic rationality of the sentences, using the 
Likert scale. Sentences with an average value above 4 were selected, 
and a total of 128 target sentences were obtained.

The target sentences were divided into 4 groups. The constraint 
strength of constraining context with predictable word (CP) is 82.4%, 
that of constraining context with unpredictable word (CU) is 3.7%, 
and that of neutral context with predictable word (NP) is 2.4%, while 
neutral context with unpredictable word (NU) is 2.3%. The results of 

TABLE 1 Sample items in Experiment 1.

Conditions Example

Constraining context- 

Predictable word (CP)

大卫送给妈妈的生日礼物让妈妈特别感

动。 David’s birthday gift to her mother 

especially touched her.

Constraining context- 

Unpredictable word (CU)

大卫送给妈妈的生日卡片让妈妈特别感

动。 David’s birthday card to her mother 

especially touched her.

Neutral context- Predictable 

word (NP)

我看到这个礼物的时候非常惊讶。 When 

I saw this gift, I was very surprised.

Neutral context- Unpredictable 

word (NU)

我看到这个卡片的时候非常惊讶。 When 

I saw this card, I was very surprised.

The target word is underlined.

https://doi.org/10.3389/fpsyg.2023.1134229
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Feng and Jiang 10.3389/fpsyg.2023.1134229

Frontiers in Psychology 04 frontiersin.org

paired-sample t-tests showed that constraint strength of CP was 
significantly higher than that of CU, t(31) = −33.114, p < 0.001, and NP, 
t(31) = −35.065, p < 0.001; there was no significant difference between 
CU and NU, t(31) = 1.603, p = 0.119. We balanced character frequency 
and number of strokes of predictable and unpredictable words from 
the first character to the fifth character, first character frequency: 
t(31) = 0.051, p = 0.960, first character stroke number: t(31) = −0.651, 
p = 0.520; second character frequency: t(31) = 1.006, p = 0.322, second 
character number of strokes: t(31) = 0.896, p = 0.377; third character 
frequency: t(31) = 0.424, p = 0.674, third character number of strokes: 
t(31) = 0.056, p = 0.956; fourth character frequency: t(31) = −0.303, 
p = 0.764, fourth character number of strokes: t(31) = 0.823, p = 0.417; 
and fifth character frequency: t(31) = −1.657, p = 0.108, fifth character 
number of strokes: t(31) = −0.113, p = 0.911. Character frequency 
statistics are based on SUBTLEX-CH (Cai and Brysbaert, 2010), and 
the unit is times/million. In the self-paced reading experiment, we also 
added 49 semantically unreasonable sentences as distractors.

2.1.4. Procedure
We set up the self-paced reading experiment at.1 The system 

automatically divided the experimental materials into two groups 
according to the Latin square and randomly assigned them to the 
participants. Using the online experiment method can make 
participants more relaxed and get closer to the state of natural reading. 
Before the experiment, participants were required to prepare a 
computer in an environment with normal network speed. After 
accessing the webpage, participants saw a brief description of the 
experiment and needed to fill in information such as mother tongue, 
age, years of learning Chinese, gender, and email address first; then, 
they were required to finish the experiment as quickly and as well as 
possible. The first page of the formal experiment is as shown in 
Figure 1.

The participant should press the space bar of the computer to start 
reading. Sentences are presented in units of Chinese characters, from 
left to right; participants press the space bar once to make the next 
Chinese character appear. After they finish reading a sentence, 
participants are required to answer a multiple-choice question. There 
are 6 practice sentences, and the target materials start from the seventh 
sentence. Each participant needs to read 113 sentences (64 target 
sentences, 49 distractor items), and the experiment takes 15–20 min 

1 https://spellout.net/ibexfarm

in total. The system records the reaction time for each Chinese 
character and the correct rate of answers.

We did not present word by word for the following reasons: First, 
Chinese words vary in length. In Chinese, although two-syllable 
words are dominant, there are still many monosyllabic words, such as 
“是 (is),” and three-syllable words, such as “有时候 (sometimes),” and 
even words with more syllables. Therefore, the reaction time for given 
words is affected by their number of characters. Second, word-by-
word presentation is not conducive to the analysis of the spillover 
effect. We  analyzed the reaction time for three more Chinese 
characters after the target word; if stimuli were presented word by 
word, the spillover effect was not easy to measure. Third, character-
by-character presentation is the closest to the typesetting of authentic 
reading materials in Chinese.

2.2. Results

The correct rate of the answers was above 90%, which proved that 
the participants had read the sentences carefully. We recorded the 
reaction time for the target word, which contained two characters, and 
the three characters following it. We deleted the data according to the 
following criteria: (1) if the correct rate of a participant is less than 
60%, delete all the data for that participant; (2) data whose reaction 
time is shorter than 80 ms but greater than 1,500 ms; (3) data beyond 
±3 standard deviations. A total of 492 data points were deleted, 
accounting for 4.6% of the total data.

We constructed linear mixed models of the self-paced reading 
data, using the lme4 package (Bates et al., 2015) in R version 4.2.2. 
We mainly examine the responses in five regions: the first character of 
the target word, the second character of the target word, and the third, 
fourth and fifth characters after that. The extra three characters after 
the target word are examined because there is a spillover effect in the 
self-paced experiment.

There was a significant difference in reaction time from the first 
character to the fifth character between the conditions of CP and NP: 
first character: t(223) = −3.967, p < 0.01; second character: 
t(347) = −4.859, p < 0.01; third character: t(348) = −5.128, p < 0.01; 
fourth character: t(345) = −5.300, p < 0.01; fifth character: 
t(347) = −5.609, p < 0.01, and CP < NP (see Figure 2). This shows that 
processing time for predictable words in high-constraint contexts is 
significantly shorter than that in low-constraint contexts. There was 
also a significant difference in reaction time from the first character to 
the fifth character between the conditions of CP and CU, first 
character: t(223) = −3.788, p < 0.01; second: t(346) = −3.832, p < 0.01; 
third: t(350) = −4.222, p < 0.01; fourth: t(345) = −4.753, p < 0.01; fifth: 
t(345) = −5.112, p < 0.01, and CP < CU (see Figure 2). This suggests 
that in high-constraint contexts, processing time for predictable words 
is significantly shorter than that for unpredictable words. The above 
two points confirm the existence of the context predictability effect in 
Chinese native speakers’ reading processing.

There was a significant difference in reaction time from the first 
character to the fifth character between the conditions of CU and NU, 
first character: t(221) = 3.145, p < 0.05; second character: t(349) = 3.439, 
p < 0.05; third character: t(349) = 4.014, p < 0.05; fourth character: 
t(344) = 4.448, p < 0.01; fifth character: t(344) = 5.007, p < 0.01, and 
CU > NU (see Figure 2). The processing time of unpredictable words 
in the high-constraint context is significantly longer than that in 

FIGURE 1

Practice page of the formal experiment.
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low-constraint context, indicating that there is a prediction error cost. 
Descriptive statistics are presented in Table 2.

3. Experiment 2

3.1. Method

3.1.1. Participants
A total of 19 Chinese L2 learners (9 males), aged 18–34 (M = 23.15, 

SD = 5.39), were recruited from the fourth grade (of five grades) of the 
Chinese summer program of a university in the United States. All of 
them were English native speakers. The participants had been learning 
Chinese for more than 3 years and can be assessed as advanced-level 
learners. They were able to read the experimental material with no 
difficulty, for two reasons: 1. The experimental materials were selected 
from Chinese teaching textbooks at junior and intermediate level; 2. 
We  asked two Chinese L2 learners from the same group with 
participants to finish a pre-test to ensure that no unfamiliar 
words appeared.

3.1.2. Design
The experimental design was identical to that in Experiment 1.

3.1.3. Materials
The experimental materials were identical to those in 

Experiment 1.

3.1.4. Procedure
The experimental procedure was identical to that in Experiment 1.

3.2. Results

The correct rate of the questions was above 85%, which proved 
that the participants read the sentences carefully. We recorded the 
reaction time of the target word, which contained two characters, and 
the three characters following it. We deleted data according to the 
following criteria: (1) Data whose reaction time was shorter than 
80 ms or greater than 1,500 ms; (3) Data beyond ±3 standard 
deviations. A total of 226 data points were deleted, accounting for 
7.4% of the total data.

We constructed linear mixed models of the self-paced reading 
data, using the lme4 package (Bates et al., 2015) in R version 4.2.2 
(R Core Team, 2022). We  mainly examine the responses of five 
regions: the first character of the target word, the second character of 
the target word, and the third, fourth and fifth characters after that.

FIGURE 2

Reaction time of Chinese native speakers in four conditions.

TABLE 2 The average reaction time (in milliseconds) and standard error of Chinese L1 speakers.

Conditions The first 
character

The second 
character

The third 
character

The fourth 
character

The fifth 
character

CP 242 (132.70) 233 (122.19) 240 (135.01) 237 (128.37) 238 (134.01)

NP 302 (71.64) 317 (94.64) 311 (71.34) 307 (71.09) 308 (70.94)

CU 298 (63.71) 306 (87.54) 299 (68.21) 301 (66.56) 304 (70.22)

NU 250 (147.87) 246 (140.97) 243 (133.88) 242 (133.99) 239 (133.12)
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There was a significant difference in the reaction time from the first 
character to the fifth character between the conditions of CP and NP, 
first character: t(392) = −6.440, p < 0.01; second character: 
t(606) = −6.388, p < 0.01; third character: t(581) = −6.524, p < 0.01; 
fourth character: t(572) = −5.933, p < 0.01; fifth character: 
t(584) = −6.612, p < 0.01, and CP < NP (see Figure 3). This shows that the 
processing time of predictable words in high-constraint contexts is 
significantly shorter than that in low-constraint contexts. There was also 
a significant difference in the reaction time from the first to the fifth 
character between the conditions of CP and CU, the first character: 
t(389) = −6.152, p < 0.01; the second character: t(588) = −7.539, p < 0.01; 
the third character: t(587) = −4.676, p < 0.01; the fourth character: 
t(600) = −5.383, p < 0.01; the fifth character: t(580) = −6.311, p < 0.01, 
and CP < CU (see Figure  3). This shows that in high-constraint 
contexts, the processing time of predictable words is significantly 
shorter than that of unpredictable words. The above two points 
confirm the existence of a context predictability effect in Chinese L2 
learners’ reading processing.

There was also a significant difference in the reaction time for the 
first, second, fourth and fifth characters between the conditions of CU 
and NU, the first character: t(386) = 5.912, p < 0.01; the second 
character: t(608) = 22.712, p < 0.01; the third character: t(585) = 3.664, 

p < 0.01; the fourth character: t(596) = 5.902, p < 0.01; the fifth 
character: t(575) = 6.070, p < 0.01, and CU > NU (see Figure 3). The 
processing time of unpredictable words in high-constraint context is 
significantly longer than that in low-constraint context, indicating that 
there is a prediction error cost. Descriptive statistics are as follows (see 
Table 3)

4. Comparison between two 
experimental results

We compared data from Chinese native speakers and Chinese L2 
learners. There was a significant difference in the reaction time for all 
the conditions. For the first character, CP: t(218) = 20.891, p < 0.01; 
CU: t(420) = 20.837, p < 0.01; NP: t(424) = 20.937, p < 0.01; NU: 
t(214) = 20.633, p < 0.01. For the second character, CP: t(2412) = 18.408, 
p < 0.01; CU: t(604) = 19.808, p < 0.01; NP: t(624) = 17.672, p < 0.01; 
NU: t(2411) = 19.819, p < 0.01. For the third character, CP: 
t(2408) = 23.043, p < 0.01; CU: t(602) = 20.642, p < 0.01; NP: 
t(594) = 21.790, p < 0.01; NU: t(2404) = 24.046, p < 0.01. For the fourth 
character, CP: t(2413) = 23.393, p < 0.01; CU: t(608) = 21.214, p < 0.01; 
NP: t(581) = 21.528, p < 0.01; NU: t(2402) = 22.597, p < 0.01. This 

TABLE 3 The average reaction time (in milliseconds) and standard error of Chinese L2 learners.

Conditions The first 
character

The second 
character

The third 
character

The fourth 
character

The fifth 
character

CP 566 (195.88) 537 (205.49) 543 (210.18) 540 (203.24) 528 (196.48)

NP 646 (182.27) 685 (174.89) 666 (153.96) 642 (167.26) 648 (183.65)

CU 673 (199.38) 718 (198.23) 620 (158.43) 628 (157.89) 631 (148.79)

NU 528 (183.28) 568 (199.04) 569 (208.89) 530 (201.54) 526 (189.09)

FIGURE 3

Reaction time of Chinese L2 Learners in four conditions.
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indicates that advanced Chinese L2 learners were significantly slower 
than Chinese native speakers when they did predictive processing. In 
a word, even though advanced Chinese L2 learners can establish the 
same prediction mechanism as Chinese native speakers, there is still 
a big gap in terms of speed of predictive reading between them.

5. Discussion

In response to the questions raised above, our results are: There is 
a context predictability effect in the reading processing of Chinese L1, 
which is consistent with the current academic consensus. There is a 
prediction error cost in reading processing for Chinese L1 speakers. 
The ERP result of Federmeier et al. (2007), DeLong et al. (2011, 2012), 
Chou et al. (2014) was proved by our behavioral experiments. There 
is a context predictability effect in the reading processing of advanced 
Chinese L2 learners. This is consistent with the findings of Clahsen 
and Felser (2006), Chambers and Cooke (2009), and Dussias et al. 
(2013). There is a prediction error cost in reading processing for 
advanced Chinese L2 learners. The ERP result of Zirnstein et al. (2018) 
is supported by our behavioral experiments. These results suggest that 
Chinese L2 learners can establish the same prediction mechanism as 
Chinese native speakers in reading processing.

The brain seems to cope with the speed and complexity of 
language processing by “thinking ahead,” that is, generating 
information about what might come and preparing to process it in 
advance at multiple levels, and this predictive processing brings 
benefit; at the same time, it will also bring cost (Federmeier, 2007). The 
benefit is manifested in the facilitation of the context predictability 
effect in L1 and L2 processing; that is, the processing time of 
predictable words is shorter than that of unpredictable words in high-
constraint contexts (CP < CU) and that of predictable words in a high-
constraint context is shorter than that in a low-constraint context 
(CP < NP); the cost is manifested in that the brain takes longer to 
process unpredictable words, because early activated target words are 
replaced, thus causing processing interference (CU > NU).

We can provide explanations for the above conclusions from two 
perspectives. One is Lexical Prediction. This theory holds that in the 
high-constraint context, target word activation is an “all or nothing” 
serial approach (DeLong et al., 2014; Kwon et al., 2017), so that when 
what is activated is not the target word, the brain will enter a “nothing” 
mode, that is, it needs to use more cognitive space to deal with 
emergencies, resulting in a prediction error cost.

The second explanation is Frontal LP (Late Positivity) Effects. 
Federmeier et al. (2007) observed the ERP data of the participants in 
the two intervals of 300–500 ms and 500–900 ms when they processed 
the unpredictable word in strongly constraining context and found the 
increased Frontal Positivity from 500 to 900 ms post-stimulus-onset, 
namely frontal LP effects. This discovery is very critical. On the one 
hand, it provides a possible explanation for the existence of prediction 
error cost, and on the other hand, it provides a new methodology for 
the research on contextual constraints. Delong et al. (2011) proved the 
existence of frontal LP effects, and further proposed that this effect is 
likely to occurs in parallel with the N400 of semantic activation 
and integration.

The reason why it is called processing “cost” is that when 
encountering an unpredictable component, the brain may need to 
invest more “extra” processing to override, revise, inhibit, or reanalyze 

the accruing contextual representation (Kutas et al., 2011; DeLong 
et al., 2012; Chou et al., 2014). For learners, in the short term, it may 
be “cost,” in the long run, it seems that readers will benefit from such 
a process (Kutas et al., 2011).

In addition, cognitive control ability also plays an important role 
in reading processing, especially inhibitory control. When readers 
encounter processing difficulties, meaning that their predictions are 
denied, they can play a mediating role. The cost of L2 reading is higher 
for L2 learners if they have poorer inhibitory control, and the same 
pattern of effect was found for L1 speakers (Zirnstein et al., 2018). 
Therefore, in second language teaching and learning, consciously 
training learners’ cognitive control, especially inhibitory control 
ability, is an effective way to improve reading ability.

6. Conclusion

This paper proves the existence of context predictability effect and 
prediction error cost in the reading processing of Chinese native 
speakers and advanced Chinese L2 learners. At an advanced level, 
Chinese L2 learners can build the same prediction mechanism as 
Chinese native speakers, but the learners are significantly slower than 
the native speakers in predictive riding processing. Teachers can take 
advantage of this to train Chinese L2 learners to consciously use 
predictive strategies, thereby improving reading ability and speed. The 
experimental results can be  explained by Lexical Prediction and 
Frontal LP Effects.
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