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A B S T R A C T   

Verb conjugation is essential in learning Japanese as a second or foreign language (JSL/JFL). 
Previous studies showed that Chinese JSL/JFL beginners behaved differently in acquiring Japa-
nese verb conjugations, but the results were obtained from offline tests (e.g., writing examination 
without time limitation), hard to reflect the real perception. On this background, the current 
study adopted a time-controlled lexical decision task (real-time automatic processing) to explore 
how Chinese intermediate JSL/JFL learners processed four types of verb conjugations (i.e., masu/ 
tai form, te/ta form, nai form and yoo form). Based on the error rates and RTs collected form 27 
Chinese intermediate JSL/JFL learners, the results showed that the JSL/JFL learners processed 
better in masu/tai form and te/ta form, followed by nai form and yoo form. The discrepant pro-
cessing of the four types of Japanese verb conjugations suggests that the JSL/JFL learners do have 
difficulties in Japanese acquisition. Finally, a general discussion is offered from the perspective of 
verb conjugations’ frequency, JSL/JFL learners’ learning strategy and Japanese teaching method.   

1. Introduction 

Due to the geographical proximity, China shares a long history of cross-culture communication with Japan, leading to the fever of 
Japanese learning in China. According to Lü et al. [1], mainland China had the most Japanese as a Second/Foreign Language (JSL/JFL) 
learners globally (1.046 million out of a total of 3.985 million), representing a rise of 26.5% from 2009 onward. Two reasons are likely 
to account for the increasing popularity of Japanese learning in mainland China: the practicability of Japanese for work and the 
cultural borrowing of Japanese culture (e.g., Japanese cartoon). With the upward Japanese learning trend, it is pivotal to access the 
perception of JSL/JFL learners in China [2,3]. 

The morphological dimension is an essential part for Japanese learning [4,5], for L2 learners have to conduct morphological 
changes with different tenses when forming sentences [6,7]. For example, Japanese adjectives and verbs must be conjugated with 
different tenses whereas nouns not [8–10]. Verb conjugations are the core in Japanese morphology and hence become the focus in 
grammar teaching for JSL/JFL learners [11,12]. 
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1.1. Japanese verb conjugations 

Verb conjugation is a linguistic process that changes a verb from its principal parts to derived forms in order to convey different 
meanings. In Japanese textbooks in China, there are three basic verb conjugations (i.e., masu, te, ta) and they denote different tenses 
[13]. Masu form equals to two tenses in English, including the simple present tense and simple future tense [14]. Te form can represent 
the present progressive tense whereas ta form is equal to the simple past tense in English [15,16]. Importantly, the rules of verb 
conjugations with these three tenses are listed together with other three sentence forms, i.e., tai form (means “want to” in English), nai 
form (means “do not” in English) and yoo form (means “let’s” in English) in the textbooks [17]. Morphologically, all Japanese verbs are 
conjugated in a similar way under these conditions. Take the verb “manabu” for example. The conjugation rules consider it as three 
Japanese syllables (“ma”, “na” and “bu”) and changed the last syllable to other syllables according to different tenses or sentence forms 
(e.g., “manaboo” under yoo form) [18–20]. It should be noted that masu form has the identical verb conjugations with tai form, and so 
do te form and ta form [21]. Accordingly, this study adopts the four types of verb conjugations to make a comparison, including 
masu/tai form, te/ta form, nai form and yoo form. 

1.2. Empirical studies on verb conjugations 

Numerous empirical studies to date have adopted different verb conjugations as stimuli to explore whether JSL/JFL learners 
grasped the tenses. For example, Shirai et al. [22] found that Chinese JSL/JFL learners had difficulty in identifying imperfective tense 
with recourse to different conjugations of non-durative verbs (e.g., fall) as materials (non-durative verbs indeed have imperfective 
tense in Japanese). In contrast, this situation was reversed for German and Slavic JSL/JFL learners [23]. However, these studies just 
used verb conjugations as materials to test the perception of tense rather than to explore whether JSL/JFL learners acquire the verb 
conjugations in Japanese. 

There were two studies investigating the perception of verb conjugations by JSL/JFL learners. The first one was conducted by 
Klafehn [24], in which a judgment task was adopted to explore whether American JSL/JFL learners could grasp verb conjugations by 
virtue of pseudo verbs (comparing a correct and an incorrect conjugation of pseudo verbs). The results showed that American JSL/JFL 
learners outperformed Japanese natives in this task. The second study by Sugaya [25] utilized the same method to examine JSL/JFL 
learners from Inner Mongolia and Korea. In contrast with Klafehn [24], the results showed that all JSL/JFL learners had low accuracy 
in identifying the correct conjugations of pseudo verbs. However, Klafehn [24] did not compare the performances in verb conjugations 
by the learners from different backgrounds, just combining them for statistical analysis. Besides, the two studies tested verb conju-
gations with all tenses, and it remains unknown how JSL/JFL learners process verb conjugations in specified tenses, such as masu form, 
te form and ta form. 

In China, only one study has been conducted to examine how Chinese JSL/JFL learners acquire the verb conjugations under the 
above four conditions. Chu [26] drew upon a writing examination (without time limitations) to test this question for Chinese JSL/JFL 
beginners. The results showed that the highest accuracy was observed in masu/tai form, but JSL/JFL learners had the lowest accuracy 
in ta form. However, the study only focused on the Japanese beginners, leaving the case of intermediate learners unknown. Most 
importantly, the online perception of Chinese JSL/JFL learners could not be reflected because the data of the experimental paradigm 
were achieved from the controlled processing (see 1.3 below) of participants. Therefore, the real perception of four types of verb 
conjugations for Chinese intermediate JSL/JFL learners is basically vacant, from an online behavioral study in particular. 

1.3. Automatic processing v.s. controlled processing 

Automatic processing and controlled processing are the two cognitive processing system proposed by Shiffrin et al. [27]. Automatic 
processing is a type of thinking or cognition that does not involve any effort or deliberation. It is also known as unconscious processing 
and often occurs almost like an automatic reflex [28,29]. Its typical example is a car driving: with enough practice, people can operate 
the car entirely without conscious awareness. By contrast, controlled processing is the process wherein people are consciously aware of 
what they are doing when involving in a task. In other words, people tend to think about situations, evaluate and make decisions. A 
good example of this type would be reading articles. Readers are required to pay attention and deliberately try pains in reading and 
understanding the concepts concerned with the articles; hence, controlled processing is thought to be slower [30]. 

Generally, controlled processing can be transformed into automatic processing through enough practice. At the early stage of 
second language learning, L2 learners have difficulty understanding each procedure of target language output, which is at the 
“controlled processing” stage. However, through a great deal of practice, the learners can internalize the language knowledge, moving 
to the “automatic processing” stage, so that they can speak the target language accurately without thinking in advance [30,31]. For 
example, when learners first started learning English, they will be confused about the specific constructions, such as the subject-verb 
agreement. However, after practicing a lot, English learners can fluently use this construction when speaking English [32]. 

In the area of SLA, controlled processing occurs in the time-unlimited task (e.g., writing examination) when scholars examine the 
acquisition of L2 learners [26]. During controlled processing, L2 learners spend plenty of time and attention in conjecturing specified 
procedures of specific constructions based on the instructions in class. However, this processing happens without time limitations, 
which cannot reflect the real acquisition of L2 learners. Compared with time-unlimited task, time-controlled lexical decision tasks can 
reflect automatic processing of JSL/JFL more accurately because these tasks require participants to make timely response to the given 
stimuli. Even though L2 learners have already acquired linguistic knowledge from textbooks, they are prone to errors due to time 
limitations [33]. Based on this advantage, this present study adopted time-controlled lexical decision task as the real-time paradigm to 
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investigate how Chinese JSL/JFL learners acquired Japanese verb conjugations so as to examine their corresponding real-time 
automatic processing. 

In summary, there have been two problems left unsolved as follows: (1) the paradigm based on controlled processing fails to reflect 
the learners’ real perception of verb conjugations in Japanese. (2) it is to be investigated how the four types of verb conjugations (i.e., 
masu/tai form, te/ta form, nai form and yoo form) are processed by Chinese intermediate JSL/JFL learners. 

For our study, since the four types of verb conjugations are particularly difficult for Chinese learners to acquire, there should be 
some cognitive causes to motivate the situation. Accordingly, it is important and significant to examine how JSL/JFL learners process 
the conjugations by on-line behavioral experiment, and to identify how the four types of conjugations are similar or different from the 
perspective of psychological processing. 

Backgrounded by the above, the current study aimed to adopt a lexical decision task to explore the below questions:  

(1) How do Chinese intermediate JSL/JFL learners process four types of verb conjugations (i.e., masu/tai form, te/ta form, nai form 
and yoo form) in on-line behavioral experiment?  

(2) What is the difference of the acquisition of four types of verb conjugations? 

2. Methods 

2.1. Participants 

27 Chinese JSL/JFL learners (20 females and 7 males) were recruited for this experiment, which were all individuals in a natural 
class. Meanwhile, our sample size also followed the study Fukuda [34], which recruited 20 participants to investigate the acquisition of 
nai form of Japanese. To compare effects across four basic verb conjugations, between-subject variables are observed. Therefore, in 
order to eliminate potential confounds, we carefully controlled the characteristics of the participants that can influence the perfor-
mance in the task. 

All participants were third-year undergraduate students, aged from 20 to 22, majoring in Japanese language and literature at a 
Chinese university. They had studied Japanese for three years on average and all had passed the N2 Japanese Language Proficiency 
Test (JLPT), indicating that they are at the intermediate level. According to their self-reports, none of them had been to Japan before. 
This study also referred to the experimental paradigm (i.e., time-controlled lexical decision task) by Kadota [35] and received approval 
from the Human Research Ethics Committee of the university. Besides, the informed consent was obtained from all the participants 
prior to the experiment. All the participants were paid (i.e., 10 RMB) after the experiment. 

2.2. Materials 

A lexical decision task was adopted in this study. Four basic verb conjugations were used as experimental materials, including 
masu/tai form, te/ta form, nai form and yoo form. To select appropriate stimuli, we manipulated important variables of the verbs (e.g., 
frequency of vocabulary) and control other irrelevant variables to reduce confounds (e.g., morphological similarities) rigorously as 
below. All the verbs were selected from the word list of Test Content Specifications of JLPT [36]. It should be noted that only two types 
of verbs (i.e., consonant-ending verbs and vowel-ending verbs) were applied in this study. In order to minimize the effect of the 
frequency of vocabulary [34], we used N2 or lower-level common words. Furthermore, words with similar morphological features 
across two types of verbs were excluded to avoid confusion. According to participants’ self-reports after the experiment, we ensured 
that all the verbs of stimuli are known to the participants. Finally, 96 words were selected and transformed into the four conjugations 
respectively, including 48 correct and 48 incorrect verb conjugations. Specifically, we made 48 pseudo words, which were classified 
into three types in terms of verb conjugations. In light of Japanese morphology, the words were formed by observing the following 
procedures. First, we selected 36 frequently used Japanese verbs and replaced their consonant ending of stem with other consonants (e. 
g., “kubas-anai”, the word should be “kubar-anai”) to generate 36 pseudo words correspondingly. Second, we constructed 6 pseudo 
Japanese verbs by changing their conjugations of te/ta forms into corresponding unacceptable allophones (e.g., changing “anda” into 
“anta”). Third, another 6 pseudo verbs were constructed by changing one phoneme of verb stem’ s suffix (i.e., the initial phoneme of a 
suffix) into another phoneme corresponding to other forms (e.g., changing “mawar-anai” into “mawar-inai”, where [a] from nai form is 
changed into [i] from masu/tai form). The reliability of this task was calculated using Cronbach alpha and the result (α = 0.886) proved 
the validity of our task. 

As a result, four conditions of verb conjugations were made, 24 items for each (one half for correct and the other half for incorrect 
conjugations), i.e., (1) verbs with masu/tai form, (2) verbs with te/ta form, (3) verbs with nai form, and (4) verbs with yoo form. Table 1 
shows examples of words used in the experiment. 

Table 1 
Examples of words used in the experiment.   

masu/tai form te/ta form nai form yoo form 

Correct example Keshimasu Hagemashite Nobinai Dekiyou 
Incorrect example Kubasatai Kimette Chijiranai Nararou  
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2.3. Procedure 

Participants were tested one by one in a quiet classroom. The lexical decision task consisted of a practice trial (5 trials in total), and 
a formal trial. We utilized SuperLab Pro to control the presentation of the stimuli and record RTs. Stimuli were presented sequentially 
on the screen of a Lenova laptop in black MS Mincho font. In each trial, A fixation signal (***) was displayed in the middle of the screen 
for 3000 ms. Verb conjugations appeared in the middle of the screen after a 2000 ms blank period. After presenting the fixation point, 
the screen presented stimuli 5000 ms in the center until the participant made a reaction. We requested the participants to press the “F" 
key (✓) on the keyboard with the index finger of the right hand in response to a correct verb, and press “J” key (×) with the index finger 
of the left hand in response to an incorrect verb. The next trial was presented as soon as the key was pressed, and the system would 
automatically move to the next trial even if the participant didn’t make any reaction within 5000 ms. There was an intertrial interval of 
1 s between each response and the presentation of the next stimulus. Participants were asked to react as quickly and precisely as 
possible. We measured RTs from the onset of the conjugated verb until the participant’s reaction. Different stimuli were presented in 
random sequences to each participant. The session lasted around 10 min. The procedure of the experiment is shown in Fig. 1. 

2.4. Data collection 

By referring to the parameters in Welford [37], our study selected reaction time (RT) (i.e., interval between onset of stimuli and 
responses from participants), which is regarded as a precise parameter to measure the real-time processing of humans’ brains, and 
error rates to conduct statistical analysis based on the responses of 27 Chinese intermediate JSL/JFL learners across four types of verb 
conjugations, including masu/tai form, te/ta form, nai form and yoo form. 

2592 pieces of data were collected in total. To explore the online perception of four types of verb conjugations by Chinese in-
termediate JSL/JFL learners, we calculated error rates of participants. Afterward, we used all the RTs of correct responses of each 
participant. Accordingly, 347 pieces of RTs of incorrect responses were excluded. 

Besides, additional 19 pieces of data were excluded from the analysis because the participants made no reactions or pressed other 
keys by mistake. Finally, a total of 2226 pieces of valid data were entered into the measurement analysis. All the data were analyzed 
using R [38]. A one-way analysis of variance (ANOVA) was made to compare error rates and RTs across four types of verb conjugations, 
using EMMEANS function in bruceR package. When a significant main effect was observed, multiple comparisons of means using 
Tukey method were employed for further analysis. 

3. Results 

Two analyses were conducted to explore the online perception of Chinese intermediate JSL/JFL learners by error rates and RTs on 
four types of verb conjugations, i.e., masu/tai form, te/ta form, nai form, and yoo forms. For one thing, descriptive statistics were 
conducted on the error rates across the four types of verb conjugations to investigate the accuracy of responses by Chinese intermediate 
JSL/JFL learners. For another, a further analysis using ANOVA was performed to RTs of correct responses across four types of verb 
conjugations. 

3.1. Error rate 

This study used descriptive statistics to calculate the error rates under the conditions of four types of verb conjugations to 
investigate the accuracy of responses by Chinese intermediate JSL/JFL learners. The dependent variable in this analysis was “error 
rate” while the dependent variable was “type” (i.e., four types of verb conjugations). Fig. 2 presented the mean values and standard 

Fig. 1. Procedure of the lexical decision task.  
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deviations of error rates across four types of verb conjugations. As shown in Table 2, te/ta forms indicated the lowest error rate among 
the responses of 27 participants (M = 8.8%, S.D. = 0.068), followed by masu/tai form (M = 11.3%, S.D. = 0.093). By contrast, the 
highest error rate was observed in yoo form (M = 17.7%, S.D. = 0.162). Close to yoo form, the mean values and standard deviations of 
nai form ranked third among the four forms (M = 15.8%, S.D. = 0.147). 

3.2. RTs of correct responses 

One-way analysis of variance (ANOVA) was conducted to analyze RTs of correct responses under four types of verb conjugations. In 
this analysis, the independent variable was “type” (i.e., four types of verb conjugations) whereas the dependent variable was “RTs”. 
The main effect of “type” was significant on participants’ mean RTs of correct responses (F(3,2222) = 11.946, p < 0.001). 

To further examine the perceptions of Chinese intermediate JSL/JFL learners on the four types of verb conjugations, we utilized 
multiple comparisons of means using Tukey method. As demonstrated in Table 3 and Fig. 3, the results revealed three findings. First, 
there was no difference between masu/tai form and te/ta form (β(te/ta – masu/tai) = 114.900, t(2222) = 0.241, p = 1.000, Cohen’s d =
0.014), indicating that participants showed a similar perception on the masu/tai form and te/ta form. 

Second, no difference was also found between nai form and yoo form (β(yoo – nai) = 131.563, t(2222) = 2.044, p = 0.246, Cohen’s d 
= 0.125). This suggests that participants share similar performance on nai form and yoo form. 

Third, Masu/tai form and te/ta form showed shorter mean correct RTs than nai form and yoo form (β(nai – masu/tai) = 193.731, t 
(2222) = 3.076, p < 0.05, Cohen’s d = 0.184; β(nai – te/ta) = 178.831, t(2222) = 2.862, p < 0.05, Cohen’s d = 0.170; β(yoo – masu/tai) 
= 325.294, t(2222) = 5.112, p < 0.001, Cohen’s d = 0.310; β(yoo – te/ta) = 310.394, t(2222) = 4.916, p < 0.001, Cohen’s d = 0.295). 
This implies that Chinese intermediate JSL/JFL learners had higher perception on masu/tai form and te/ta form than on nai form and 
yoo form. 

4. Discussion 

In this study, we conducted a time-controlled lexical decision task to investigate how Chinese intermediate JSL/JFL learners 
processed the four types of verb conjugations (eg., masu/tai form, te/ta form, nai form and yoo form) in Japanese. The results showed 
that Chinese intermediate JSL/JFL learners had significantly lower error rates and shorter RTs on masu/tai form and te/ta form than nai 
form and yoo form, suggesting that Chinese intermediate JSL/JFL learners acquired masu/tai form and te/ta form better, followed by 
nai form and yoo form. The following is to elaborate on analyzing the motivation concerned. 

4.1. Learners’ better performance in masu/tai form 

Unexpectedly, the results showed that Chinese intermediate JSL/JFL learners had a better mastery of masu/tai form reflected from 
the low error rates and the short RTs. There are two major reasons for this phenomenon. 

First, masu/tai form is introduced early in the Japanese textbooks [39,40]. Masu form is a kind of polite form in Japanese, which is 
necessary to be used in conversations in order to express politeness to others [41,42]. For example, students are required to use polite 

Fig. 2. Results of mean error rates.  

Table 2 
Results of mean error rates and standard deviation.   

mean S.D. 

masu/tai 0.113 0.093 
te/ta 0.088 0.068 
nai 0.158 0.147 
yoo 0.177 0.162  
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forms when talking with their teachers [43,44]. Meanwhile, tai form is also the first desiderative expression [45], which means “want 
to” in English. Consequently, JSL/JFL learners are provided with a good foundation for the perception of masu/tai form. 

Second, the high frequency of masu/tai form in daily life is also noteworthy. As known to Japanese learners, masu form is frequently 
used in sentences of formal style in Japanese as polite forms [46]. Similarly, tai form is widely used to express personal ideas in daily 
communications [47]. It is no wonder why Chinese JSL/JFL learners are so familiar with these forms and use them more fluently in 
practice. 

4.2. Learners’ better performance in te/ta form 

In addition to masu/tai form, Chinese intermediate JSL/JFL learners also showed a high level of fluency in te/ta form. This result is 
contradictory to Chu [26], which reported low accuracy in te/ta form by Chinese JSL/JFL beginners. These discrepant findings may 
result from different learning strategies adopted by the two populations. 

The learning strategy of rule-based learning, in which L2 learners process and generate language based on linguistic rules [48,49], 
was employed by Chinese JSL/JFL beginners in Chu [26], because the current Japanese teaching methodologies in China focused on 
rule-based learning strategy at the early stage [50,51]. For example, Japanese teachers will introduce the grammatical or lexical rules 
before practicing [52]. According to Larsen [53], rule-based learning strategy is detrimental to L2 morpheme acquisition when the 
morphological rules are intricate. In our study, te/ta form has complex rules, containing five types of euphonic changes [54]; thus 
rule-based learning is inapplicable to processing te/ta form. Also, Skehan [55] stated that L2 learners have limited attention resources. 
If the morphological rules are too complex, they need to spend more attention resources to process these rules, leading to low accuracy 
and fluency. That’s why Chinese JSL/JFL beginners had low accuracy in te/ta form [26]. 

In contrast, the item-based learning strategy, in which L2 learners memorize and produce words as a whole chunk, was adopted by 
Chinese intermediate JSL/JFL learners in our study [49,52]. It is because when L2 learners have more exposure to verb conjugations, 
the strategy they adopt may shift from rule-based learning to item-based learning [56], indicating that frequency is correlated with 
item-based learning. Te/ta form in our study has high fluency in the way of Japanese learning. For instance, ta form is always used as 
past tense [57] whereas te form always serves as a conjunction in sentences [58]. Besides, te/ta form always occurs in basic sentence 
patterns in Japanese teaching [59]. Therefore, Chinese intermediate JSL/JFL learners tend to memorize te/ta form as a whole rather 
than remember any rules, resulting in high level of fluency in this form. 

Table 3 
Results of multiple comparisons of means using Tukey method of mean RTs of correct responses.   

β S.E. df T p Cohen’s d 

te/ta – masu/tai 14.900 61.748 2222 0.241 1.000 0.014 
nai – masu/tai 193.731 62.991 2222 3.076 0.013* 0.184 
nai – te/ta 178.831 62.493 2222 2.862 0.026* 0.170 
yoo – masu/tai 325.294 63.635 2222 5.112 < 0.001*** 0.310 
yoo – te/ta 310.394 63.142 2222 4.916 < 0.001*** 0.295 
yoo - nai 131.563 64.358 2222 2.044 0.246 0.125  

Fig. 3. Results of mean RTs of correct responses.  
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4.3. Learners’ poor performance in nai form 

The results indicated that the perception of nai form by Chinese intermediate JSL/JFL learners was significantly lower than masu/ 
tai form and te/ta form. 

The potential reason is the lower frequency of this form. Nai form is a kind of negative form used in daily communication [19]. 
According to Clancy [60] and Maftoon et al. [61], Japanese showed a tendency to adopt positive words rather than negative ones 
during daily communications due to indirectness in Japanese culture. For instance, Japanese newspapers were found to use more 
positive words than negative words even when reporting disaster events [62]. 

Another reason is that JSL/JFL learners are easily confused with nai form (negative form of verbs) and kunai form (negative from of 
adjectives), for these two forms share the similar procedures of conjugations. For example, the verb “ma-na-bu” under nai form must be 
changed into “ma-na-ba-nai” with the last syllable “bu” changed to “ba” and added with “nai”. But for the adjective “yoi” under kunai 
form, the last syllable “i” must be changed to “ku” and added with “nai” [19]. Therefore, JSL/JFL learners may misuse the rules of kunai 
form when doing the conjugation of nai form. The evidence was found in Fukuda [63], which reported that JSL/JFL learners misused 
the rules of kunai form when the verb “naku” was required to conjugate under nai form. 

4.4. Learners’ poor performance in yoo form 

The results showed that Chinese intermediate JSL/JFL learners had high error rates and long RTs on yoo form, suggesting that 
Chinese intermediate JSL/JFL learners had a low fluency in yoo form. There are mainly two explanations accounting for the results. 

The first reason may result from the phonographic presentation of morphological inflections in Japanese. Japanese has a 
phonographic writing system in addition to a logographic system [18,64]. In the phonographic system, each graphene represents a 
sound unit and its morphological inflections must be identified from the sound unit rather than the orthography [65]. Taking the verb 
“まなぶ” (ma-na-bu) for example, its correct conjugation under yoo form is “まなぼう” (ma-na-bo-o). Our incorrect stimuli changed it 
into “まなもう” (ma-na-mo-o). When comparing the orthography of the correct and incorrect conjugations (i.e., “まなぼう” and “まな 
もう”), it can be found that the last graphene is replaced clearly. However, these graphemes actually should be identified through their 
sound units (i.e., ma-na-bo-o and ma-na-mo-o). We can see that the verb stem’ s suffix (i.e., the initial phoneme of the suffix) “b” in 
“ma-na-bo-o” and “m” in “ma-na-mo-o” are bilabial vowels [66], which share the similar pronunciations, easily leads to the confusion 
when doing a time-controlled task. That’s why Chinese intermediate JSL/JFL learners made the lowest accuracy on yoo form. 

The second reason may be due to its lowest frequency compared to the other forms. To illustrate, yoo form is acquired later than the 
other conjugations, which causes less exposure of yoo form to JSL/JFL learners. Besides, yoo form serves to express wish and will, and 
this function actually overlaps with the aforementioned tai form, which is acquired earlier than yoo form. Consequently, Chinese 
intermediate JSL/JFL learners had low fluency in yoo form. 

5. Limitations and recommendations for future research 

There are three limitations in current study. First, the sample size is relatively small even though all individuals in a class were 
recruited, which may reduce the validity of the study. Therefore, further research should enlarge the sample size and compare more 
groups on their acquisition of Japanese verb conjugations, such as advanced JSL/JFL learners. 

Second, we did not collect the geographics of participants, such as hometown. Since different hometowns lead to different dialects, 
it is to be investigated whether dialects can influence the acquisition of Japanese verb conjugations by JSL/JFL learners. Consequently, 
it is necessary to consider more geographic factors from participants in future studies. 

Third, our experiment only focused on the acquisition of four types of verb conjugations, ignoring the factor of verb types. In fact, 
verbs can be divided into two types, i.e., consonant-ending verbs and vowel-ending verbs. Accordingly, further research can take the 
variable of verb types into consideration. 

6. Conclusion 

This study used a time-controlled lexical decision task to investigate the online perception of Chinese intermediate JSL/JFL learners 
across four types of verb conjugations (masu/tai form, te/ta form, nai form and yoo form). The results showed that Chinese intermediate 
JSL/JFL learners had the lower error rates and shorter RTs in processing masu/tai form and te/ta form than in processing nai form and 
yoo form. It indicates that Chinese intermediate JSL/JFL learners have the high fluency in masu/tai form and te/ta form, followed by nai 
form and yoo form. 

Our experiment reveal three new findings when compared with previous studies in this area. First, compared with Chinese JSL/JFL 
beginners, which showed the lowest fluency in te/ta form, Chinese intermediate JSL/JFL learners make huge progress in acquiring te/ 
ta form, which may result from the effect of item-based learning. Second, the frequency plays an essential role in learning conjugations, 
so JSL/JFL learners should practice more in Japanese morphology learning. It also provides a guideline for Japanese teaching on verb 
conjugations, like having more exposure on less-acquired verb conjugations. Third, the learning strategy (e.g., item-based learning) 
may have different effects when acquiring conjugations in different languages, such as European languages. For example, the item- 
based learning may not make sense in improving the fluency of English morphology. 

X. Yi et al.                                                                                                                                                                                                               



Heliyon 9 (2023) e15820

8

Author contribution statement 

Xia Yi: Conceived and designed the experiments; Performed the experiments; Analyzed and interpreted the data; Contributed 
reagents, materials, analysis tools or data; Wrote the paper. 

Xiao Han, Wei Wei Wu: Conceived and designed the experiments. 
Siyi Cao, Tongquan Zhou: Analyzed and interpreted the data; Contributed reagents, materials, analysis tools or data; Wrote the 

paper. 

Data availability statement 

The authors do not have permission to share data. 

Declaration of interest’s statement 

The authors declare no conflict of interest. 

Acknowledgements 

This study was supported by grants from the Fundamental Research Funds for the Central Universities (No. 2022061402546). We 
thank Dr. Xiaodong Fei and his graduate student Zhen Zhang (School of Japanese and International Studies, Beijing Center for Jap-
anese Studies, Beijing Foreign Studies University, Beijing) for invaluable suggestions on our experimental design. 

References 

[1] L. Lv, X. Gao, T. Teo, Intercultural orientations as Japanese language learners’ motivation in mainland China, Crit. Inq. Lang. Stud. 14 (1) (2017) 1–24, https:// 
doi.org/10.1080/15427587.2016.1217739. 

[2] W. Huang, D. Feng, Exploring the dynamics of motivation for learning Japanese among Chinese learners: an elicited metaphor analysis, J. Multiling. Multicult. 
Dev. 40 (7) (2019) 605–617, https://doi.org/10.1080/01434632.2019.1571071. 

[3] Z. Wang, Y. Zheng, Chinese university students’ multilingual learning motivation under contextual influences: a multi-case study of Japanese majors, Int. J. 
Multiling. 18 (3) (2021) 384–401, https://doi.org/10.1080/14790718.2019.1628241. 

[4] T. Ihara, On Terrell’s second language acquisition theory, Acad. Bull. Nacano Univ. 10 (2) (1988) 49–57. http://id.nii.ac.jp/1025/00000649/. 
[5] J.F. Lee, The relationship of verb morphology to second language reading comprehension and input processing, Mod. Lang. J. 82 (1) (1998) 33–48, https://doi. 

org/10.1111/j.1540-4781.1998.tb02591.x. 
[6] E. Hinkel, Current perspectives on teaching the four skills, Tesol Q. 40 (1) (2006) 109–131, https://doi.org/10.2307/40264513. 
[7] E. Hinkel, Teaching speaking in integrated-skills classes, Engl. Lang. Teach. (2017) 1–6, https://doi.org/10.1002/9781118784235.eelt0256. 
[8] S. Miyagawa, Lexical categories in Japanese, Lingua 73 (1–2) (1987) 29–51, https://doi.org/10.1016/0024-3841(87)90013-1. 
[9] T. Niimura, B. Hayashi, Contrastive analysis of English and Japanese demonstratives from the perspective of L1 and L2 acquisition, Lang. Sci. 18 (3–4) (1996) 

811–834, https://doi.org/10.1016/S0388-0001(96)00049-6. 
[10] K. Kume, H. Marsden, L2 acquisition of definiteness in Japanese floating numeral quantifiers: can overt L1 morphology help? Ling. Approach. Bilingualism 

(2021) https://doi.org/10.1075/lab.20110.kum. 
[11] S. Kaiser, Y. Ichikawa, N. Kobayashi, H. Yamamoto, Japanese: A Comprehensive Grammar, Routledge, 2003, https://doi.org/10.2307/489698. 
[12] B. Frellesvig, A History of the Japanese Language, Cambridge University Press, 2010. 
[13] 3A Corporation, Minna No Nihongo I, 3A Corporation, Tokyo, 1998. 
[14] S. Kawaguchi, Acquisition of Japanese verbal morphology: applying processability theory to Japanese, Stud. Ling. 54 (2) (2000) 238–248, https://doi.org/ 

10.1515/9781614511984.79. 
[15] A. Nishiyama, The meaning and interpretations of the Japanese aspect marker-te-i, J. Semant. 23 (2) (2006) 185–216, https://doi.org/10.1093/jos/ffh036. 
[16] Y. Suzuki, R. DeKeyser, Effects of distributed practice on the proceduralization of morphology, Lang. Teach. Res. 21 (2) (2017) 166–188, https://doi.org/ 

10.1177/1362168815617334. 
[17] E. Banno, Y. Ohno, Y. Sakane, C. Shinagawa, Genki 1: an Integrated Course in Elementary Japanese, vol. 1, Japan Times, 1999. 
[18] M. Shibatani, The Languages of Japan, Cambridge University Press, Cambridge, 1990. 
[19] A. Spencer, Negation in Japanese: a case of morphosyntactic mismatch, Lingua 118 (2008) 997–1017, https://doi.org/10.1016/j.lingua.2007.04.004. 
[20] K. Nasukawa, No consonant-final stems in Japanese verb morphology, Lingua 120 (10) (2010) 2336–2352, https://doi.org/10.1016/j.lingua.2010.03.026. 
[21] D.Y. Oshima, On the morphological status of-te,-ta, and related forms in Japanese: evidence from accent placement, J. East Asian Ling. 23 (3) (2014) 233–265, 

https://doi.org/10.1007/s10831-014-9120-z. 
[22] Y. Shirai, A. Kurono, The acquisition of Tense-Aspect marking in Japanese as a second language, Lang. Learn. 48 (2) (1998) 245–279, https://doi.org/10.1111/ 

1467-9922.00041. 
[23] N. Sugaya, Y. Shirai, The acquisition of progressive and resultative meanings of the imperfective aspect marker by L2 learners of Japanese: transfer, universals, 

or multiple factors? Stud. Sec. Lang. Acquis. 29 (1) (2007) 1–38, https://doi.org/10.1017/S0272263107070015. 
[24] T.D. Klafehn, Emergent Properties of Japanese Verbal Inflection, University of Hawai’i at Manoa, 2003. http://hdl.handle.net/10125/6864. 
[25] N. Sugaya, The acquisition of verb conjugation by learners of Japanese: a survey of nounce and real verbs, J. Jpn. Lang. Teach. 145 (2010) 37–48, https://doi. 

org/10.20721/nihongokyoiku.145.0_37. 
[26] X. Chu, K. Tamaoka, Y. Yamato, The acquisition of te form by Chinese JSL/JFL beginners, Bull. Jpn. Curricul. Res. Dev. 35 (2) (2012), https://doi.org/ 

10.18993/jcrdajp.35.2_63. 
[27] R.M. Shiffrin, W. Schneider, Controlled and automatic human information processing: II. Perceptual learning, automatic attending and a general theory, 

Psychol. Rev. 84 (2) (1977) 127, https://doi.org/10.1037/0033-295X.84.2.127. 
[28] N. Ramnani, Automatic and controlled processing in the corticocerebellar system, Prog. Brain Res. 210 (2014) 255–285, https://doi.org/10.1016/B978-0-444- 

63356-9.00010-8. 
[29] Y. Shimizu, H. Lee, J.S. Uleman, Culture as automatic processes for making meaning: spontaneous trait inferences, J. Exp. Soc. Psychol. 69 (2017) 79–85, 

https://doi.org/10.1016/j.jesp.2016.08.003. 
[30] Spada, N., & Lightbown, P. M. Second Language Acquisition. An Introduction to Applied Linguistics, 111-127. 
[31] R. Maie, A. Godfroid, Controlled and automatic processing in the acceptability judgment task: an eye-tracking study, Lang. Learn. 72 (1) (2022) 158–197, 

https://doi.org/10.1111/lang.12474. 

X. Yi et al.                                                                                                                                                                                                               

https://doi.org/10.1080/15427587.2016.1217739
https://doi.org/10.1080/15427587.2016.1217739
https://doi.org/10.1080/01434632.2019.1571071
https://doi.org/10.1080/14790718.2019.1628241
http://id.nii.ac.jp/1025/00000649/
https://doi.org/10.1111/j.1540-4781.1998.tb02591.x
https://doi.org/10.1111/j.1540-4781.1998.tb02591.x
https://doi.org/10.2307/40264513
https://doi.org/10.1002/9781118784235.eelt0256
https://doi.org/10.1016/0024-3841(87)90013-1
https://doi.org/10.1016/S0388-0001(96)00049-6
https://doi.org/10.1075/lab.20110.kum
https://doi.org/10.2307/489698
http://refhub.elsevier.com/S2405-8440(23)03027-X/sref12
http://refhub.elsevier.com/S2405-8440(23)03027-X/sref13
https://doi.org/10.1515/9781614511984.79
https://doi.org/10.1515/9781614511984.79
https://doi.org/10.1093/jos/ffh036
https://doi.org/10.1177/1362168815617334
https://doi.org/10.1177/1362168815617334
http://refhub.elsevier.com/S2405-8440(23)03027-X/sref17
http://refhub.elsevier.com/S2405-8440(23)03027-X/sref18
https://doi.org/10.1016/j.lingua.2007.04.004
https://doi.org/10.1016/j.lingua.2010.03.026
https://doi.org/10.1007/s10831-014-9120-z
https://doi.org/10.1111/1467-9922.00041
https://doi.org/10.1111/1467-9922.00041
https://doi.org/10.1017/S0272263107070015
http://hdl.handle.net/10125/6864
https://doi.org/10.20721/nihongokyoiku.145.0_37
https://doi.org/10.20721/nihongokyoiku.145.0_37
https://doi.org/10.18993/jcrdajp.35.2_63
https://doi.org/10.18993/jcrdajp.35.2_63
https://doi.org/10.1037/0033-295X.84.2.127
https://doi.org/10.1016/B978-0-444-63356-9.00010-8
https://doi.org/10.1016/B978-0-444-63356-9.00010-8
https://doi.org/10.1016/j.jesp.2016.08.003
https://doi.org/10.1111/lang.12474


Heliyon 9 (2023) e15820

9

[32] R. Foote, Integrated knowledge of agreement in early and late English–Spanish bilinguals, Appl. Psycholinguist. 32 (1) (2011) 187–220, https://doi.org/ 
10.1017/S0142716410000342. 

[33] H.W. Seliger, E. Shohamy, Second Language Research Methods, Oxford University Press, Oxford, 2008. 
[34] N. Fukuda, The effects of input-frequency and property of rules for the acquisition of negative forms of Japanese language —production tests using real and 

nonce words, Bull. Grad. School Educ., Hiroshima Univ. Part. II, Arts Sci. Educ. 60 (2011) 219–227, https://doi.org/10.15027/32135. 
[35] S. Kadota, Introduction to SLA Research – How to Carry Out Research of Second Language Processing and Acquisition, Kuroshio Press, 2010. 
[36] The Japan Foundation, Japanese-language Proficiency Test Official Practice Workbook, vol. 2, Bonjinsha Press, 2007. 
[37] A.T. Welford, Reaction time, speed of performance, and age, Ann. N.Y.. Acad Sci. 515 (1988) 1–17, https://doi.org/10.1111/j.1749-6632.1988.tb32958.x. 
[38] R Core Team, R: A Language and Environment for Statistical Computing, 2022. https://www.R-project.org/. 
[39] H.M. Cook, Socializing Identities through Speech Style: Learners of Japanese as a Foreign Language, Multilingual Matters, Bristol, U.K., 2008. 
[40] Y. Matsumoto, S. Okamoto, The construction of the Japanese language and culture in teaching Japanese as a foreign language, Jpn. Lang. Literat. 37 (1) (2003) 

27–48, https://doi.org/10.2307/3594874. 
[41] S. Ide, Japanese sociolinguistics politeness and women’s language, Lingua 57 (2–4) (1982) 357–385, https://doi.org/10.1016/0024-3841(82)90009-2. 
[42] J.S. Smith, Women in charge: politeness and directives in the speech of Japanese women1, Lang. Soc. 21 (1) (1992) 59–82, https://doi.org/10.1017/ 

S0047404500015037. 
[43] Y. Matsumoto, Politeness and Conversational Universals–Observations from Japanese, 1989, https://doi.org/10.1515/mult.1989.8.2-3.207. 
[44] H.M. Cook, Situational meanings of Japanese social deixis: the mixed use of the masu and plain forms, J. Ling. Anthropol. 8 (1) (1998) 87–110, https://doi.org/ 

10.1525/jlin.1998.8.1.87. 
[45] T. Sugawara, Desideratives and person: constructing a semantic map, J. Univ. Lang. 6 (2) (2005) 117–153, https://doi.org/10.22425/jul.2005.6.2.117. 
[46] S.K. Maynard, Pragmatics of discourse modality: a case of da and desu/masu forms in Japanese, J. Pragmat. 15 (6) (1991) 551–582, https://doi.org/10.1016/ 

0378-2166(91)90111-A. 
[47] A. Wierzbicka, Japanese key words and core cultural values1, Lang. Soc. 20 (3) (1991) 333–385, https://doi.org/10.1017/S0047404500016535. 
[48] Steven Pinker, Words and rules, Lingua 106 (1998) 219–242, https://doi.org/10.1016/S0024-3841(98)00035-7. 
[49] F. Myles, J. Hooper, R. Mitchell, Rote or rule? Exploring the role of formulaic language in classroom foreign language learning, Lang. Learn. 48 (3) (1998) 

323–364, https://doi.org/10.1111/0023-8333.00045. 
[50] G. Peng, The critique on Japanese school grammar-The Reform of Japanese Language Teaching in China, J. Jpn. Lang. Study Res. 128 (1) (2007) 9–17, https:// 

doi.org/10.13508/j.cnki.jsr.2007.01.002. 
[51] X. Chu, A study on the acquisition of Japanese verb conjugations based on statistical data, J. Jpn. Lang. Study Res. 167 (4) (2013) 71–77, https://doi.org/ 

10.13508/j.cnki.jsr.2013.04.011. 
[52] R. Ellis, Principles of instructed language learning, System 33 (2) (2005) 209–224, https://doi.org/10.1016/j.system.2004.12.006. 
[53] D. Larsen-Freeman, Not so fast: a discussion of L2 morpheme processing and acquisition, Lang. Learn. 60 (1) (2010) 221–230, https://doi.org/10.1111/j.1467- 

9922.2009.00556.x. 
[54] I. Kawagoe, The phonology of sokuon, or geminate obstruents, in: Handbook of Japanese Phonetics and Phonology, De Gruyter Mouton, 2015, pp. 79–120. 
[55] P. Skehan, A framework for the implementation of task-based instruction, Appl. Ling. 17 (1996) 38–62, https://doi.org/10.1093/applin/17.1.38. 
[56] M. Pienemann, Language Processing and Second Language Development: Processability Theory, John Benjamins, Philadelphia, Pennsylvania, 1998. 
[57] T. Tatsumi, J.M. Pine, Comparing generativist and constructivist accounts of the use of the past tense form in early child Japanese, J. Child Lang. 43 (6) (2016) 

1365–1384, https://doi.org/10.1017/S0305000915000732. 
[58] M. Shibatani, Grammaticalization of convert constructions: the case of Japanese-te conjunctive constructions, Connect. Grammar Discourse 5 (2007) 21, 

https://doi.org/10.1075/hsm.5.04shi. 
[59] H. Herniwati, S. Fatmariana, Development and implementation of mobile assisted language learning media to enhance Japanese grammar, in: Second 

Conference on Language, Literature, Education, and Culture (ICOLLITE 2018), Atlantis Press, 2019, pp. 300–304, https://doi.org/10.2991/icollite-18.2019.66. 
[60] P.M. Clancy, 11. The acquisition of communicative style in Japanese, Lang. Soc. Across Cul. 3 (1987) 213, https://doi.org/10.1017/CBO9780511620898.011. 
[61] P. Maftoon, M. Ziafar, Effective factors in interactions within Japanese EFL classrooms, Clear. House A J. Educ. Strategies, Issues Ideas 86 (2) (2013) 74–79, 

https://doi.org/10.1080/00098655.2012.748641. 
[62] D. Puspita, B.E. Pranoto, The attitude of Japanese newspapers in narrating disaster events: appraisal in critical discourse study, Stud. Engl. Lang. Educ. 8 (2) 

(2021) 796–817, https://doi.org/10.24815/siele.v8i2.18368. 
[63] N. Fukuda, The effect of frequency in the acquisition of Japanese language inflection—analysis of negative forms in the data of an independent learner, J. Educ. 

Res. 10 (2012) 1–9, https://doi.org/10.20677/csssej.10.0_1. 
[64] B. De Chene, Description and explanation in morphophonology: the case of Japanese verb inflection, J. East Asian Ling. 25 (1) (2016) 37–80, https://doi.org/ 

10.1007/s10831-015-9137-y. 
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