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Abstract

This study investigated the effect of the psychological network on the willingness to commu-

nicate in English among Japanese people. Previous studies have shown that psychological

factors affect the willingness to communicate in English for Japanese people. However, the

network structure of psychological factors and their effects have not been revealed yet. The

present study conducted a network analysis with 644 Japanese people. Consequently, the

edge between perceived communication competence and the willingness to communicate

in the first or second language was very strong. Node centrality strength showed that these

factors were central in the network structure. The results of the network analysis show the

effect of psychological networks on the willingness to communicate in a second language,

which will be beneficial for language education.

Introduction

Many studies have addressed the psychological processes that shape communication attitudes

toward second languages; they first focused on Canadians [1, 2]. Several studies have also been

performed among Asian individuals, such as Chinese [3], Iranians [4], Japanese [5, 6], and

Malaysians [7]. Researchers have proposed the willingness to communicate (WTC) as a posi-

tive attitude toward language communication [2]. The WTC in a second language is defined as

readiness to enter into a discussion voluntarily at a specific time with one or more people

using a second language [2]. Positive correlations between the WTC and the frequency of com-

munication in a second language have been reported [1, 6].

However, previous studies have not examined the network structure of psychological fac-

tors and their effect on the WTC. The interactions between the factors and the extent of influ-

ence that each factor holds have not been explored. This study conducted a network analysis

to examine the network structure of psychological factors. The position of the nodes in the net-

work is based on an algorithm that makes strongly correlated factors cluster in the middle,

while factors with weaker connections to other factors go to the periphery [8].

We could determine the effect of each psychological factor on the WTC and the correla-

tions between the factors with a regression analysis. However, the regression analysis does not

identify the psychological factor that serves as the center (hub) between factors in relation to
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the WTC. If we could identify the centrality, we would better understand the factor that

is essential for enhancing the WTC and the influence of each psychological factor [9].

Using this analysis, the effects can be seen visually; therefore, it is useful for intervention stud-

ies [9].

Several psychological factors related to the WTC in a second language were used based on

the previous studies to reveal the psychological network structure to predict the WTC in

English for Japanese people. First, perceived communication competence in English was used

because MacIntyre et al. [2] insisted that WTC in a second language has a stronger positive

correlation with confidence in a second language than actual competence in the second lan-

guage. Second, communication anxiety in English was used because MacIntyre and Charos [1]

showed that second language anxiety was negatively correlated with the WTC in the second

language. Third, the willingness to communicate in Japanese and perceived communication

competence in Japanese were used because the WTC in a second language was positively

related to the WTC in the first language [10]. Fourth, general trust was used because Ito [5]

performed a regression analysis that found that general trust positively influenced the WTC in

English for Japanese people. Fifth, the Big Five personality traits were used because the WTC

in a second language was positively related to some of the Big Five personality traits [1]. In

fact, the Big Five personality traits indirectly influenced the WTC in a second language via per-

ceived competence and anxiety. Therefore, to examine the relationship between perceived

communication competence, communication anxiety, and WTC in English, these personality

factors were important as the control variables.

General trust is a personality trait that indicates how much individuals trust others in gen-

eral [11]. People higher in general trust are more likely to obtain social benefits than those who

are lower because the former work harder to maximize profitable relations by interacting with

larger networks of people [12]. Based on this perspective, general trust is assumed to be posi-

tively associated with WTC in a second language because it is a personality trait that builds

one’s social network [5].

As for the Big Five personality traits, there are no consistent results regarding which aspects

relate to WTC. MacIntyre and Charos [1] showed that openness influenced WTC in a second

language via perceived competence, whereas extraversion influenced WTC via anxiety, but

agreeableness was directly related to WTC in a second language. According to Oz [13], there

were positive correlations between openness to experience, extraversion, agreeableness, and

language learners’ English WTC. Furthermore, MacIntyre et al. [14] outlined that introver-

sion/extroversion and emotional stability were related to WTC through perceived language

competence and communication apprehension. Additionally, Karadag and Kaya [15] showed

that there were positive correlations between WTC and extraversion, openness to experience,

and conscientiousness.

Methods

Participants

The present study analyzed the data collected by Ito [9]. The participants of the online social

survey were 644 Japanese people living in Tokyo (310 men, 334 women; mean age = 39.41

years, SD = 11.20). The age criteria for participant recruitment was from twenties to fifties,

who have registered the survey company “Just System”. We stopped recruiting when the total

number of participants was over 150 for each age group. The demographic details were shown

in Table 1. According to Epskamp [16], for the psychological network analysis, the correlation

between true and estimated edge weights in the network is good for sample sizes greater than

250. Therefore, the number of participants being more than 600 was enough. Furthermore, to
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have an approximately equal number of people from each generation, there were four age

groups including about 150 people each selected.

In this study, the “chance of communicating with English speakers” was measured. The

participants answered the following question, “In daily life, how often do you talk with English

speakers?” Answers were 1 = Not at all, 2 = Once a month, 3 = Once a week, 4 = Three
times a week, and 5 = Every day. Th results showed that 277 participants had no opportunity

to talk with English speakers in their daily lives at all. In Japan, people study English since ele-

mentary or junior high school, and they communicate in English at least in classroom. There-

fore, the participants’ familiarity with the target language would be retained in the present

study even if 277 participants did not speak in English in their daily lives at all.

As for their English learning experience, the participants were asked whether they had any

opportunities to stay in foreign countries, and 353 of them answered with yes. As for their objec-

tive English proficiency, EIKEN (Test in Practical English Proficiency) was conducted. A total of

339 participants answered their grade (Grade 1 is top: 25 participants for Grade 1, 38 for Grade

Pre-1, 92 for Grade 2, 54 for Grade Pre-2, 86 for Grade 3, 36 for Grade 4, and 8 for Grade 5).

Procedure

Data for the present study were collected from 4 through 11 February 2020. The survey was

conducted online using a web-based survey tool called Fastask. The survey company sent

emails with links to the online system of questionnaires with scales assessing the psychological

factors and the WTC in English to the participants. The participants could access the links on

their personal computers at their convenience. The first page of the questionnaire contained

information written in Japanese stating that the participation was voluntary and anonymous.

The participants provided informed consent to participate. The participants received compen-

sation after the survey was complete. The Research Committee of the Center for English as a

Lingua Franca at Tamagawa University approved this study. All methods were performed in

accordance with the relevant guidelines and regulations.

Questionnaires

Willingness to communicate in English. The WTC scale was published by McCroskey

[17], and the Japanese version [6] was used in the present study. The participants indicated the

extent of their willingness to perform what each item described in English. The scale contained

four communication contexts (talking in dyads, small groups, large meetings, and in front of

an audience) with three type of receivers: strangers, acquaintances, and friends. Twelve items

were used for the WTC in English (S1 Data; α = .97, acquaintances: e.g., “Talking in a large

meeting of acquaintances”; strangers: “Talking with a stranger”; friends: “Talking with a small

group of friends.”) The response options for all the statements ranged from 1 (not at all) to 5

(very much).

Table 1. The number of participants for each category.

Age Sex
Men Women Total

20 ~ 29 46 122 168

30 ~ 39 62 103 165

40 ~ 49 103 61 164

50 ~ 59 99 48 147

Total 310 334 644

https://doi.org/10.1371/journal.pone.0256644.t001
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Perceived communication competence in English. This scale [1] measures the self-per-

ception of communication competence. The participants indicated their self-assessed compe-

tency in English communication in the same contexts and with the same receivers as in the

WTC scale in English (12 items, α = .95). The Japanese version was used [6]. The response

options for all the statements ranged from 1 (no competency) to 5 (enough competency).

Communication anxiety in English. The item “I feel anxious when I speak English” was

used to measure communication anxiety in English. The response options for this item ranged

from 1 (strongly disagree) to 5 (strongly agree). Previous study [6] used the same 12 items for

WTC, perceived communication competence, and communication anxiety. It was possible for

participants to answer all three questionnaires the same way without paying attention to the

instructions. Therefore, the items of communication anxiety were changed. In the present

data, the negative correlation between perceived communication competence and communi-

cation anxiety was shown (r = -.35, p< .01), which is the pattern present in the previous study

[6], and the reliability of the scale was retained.

Willingness to communicate in Japanese. The participants indicated the extent of their

willingness to perform what each item described in Japanese, and each item was the same as

the WTC scale in English (12 items, α = .95). The response options for all the statements ran-

ged from 1 (not at all) to 5 (very much).

Perceived communication competence in Japanese. The participants indicated their

self-assessed competency in Japanese communication in the same contexts and with the same

receivers as in the WTC scale in English (12 items, α = .97). The response options for all the

statements ranged from 1 (no competency) to 5 (enough competency).

General trust. Six items were used to assess participants’ general trust (S2 Data; α = .89).

The scale was published by Yamagishi and Yamagishi [18], and the Japanese version was used

[11]. The examples of the items are as follows: “Most people are trustworthy” and “Most people

are basically good and kind.” The response options for all the statements ranged from 1

(strongly disagree) to 5 (strongly agree).
Big five personality traits. We used the Japanese version [19] of the short form of the

Big-Five scale, the “Ten-Item Personality Inventory” [20]. Its reliability and validity have been

verified [21]. Participants indicated the extent of the perceived personality traits by responding

to the 10 items. This scale comprised five personality factors, namely, extraversion: “Extra-

verted, enthusiastic” and “Reserved, quiet” (reverse-scored; r = .19, p< .01); conscientious-

ness: “Dependable, self-disciplined” and “Disorganized, careless” (reverse-scored; r = .12, p<
.01); neuroticism: “Anxious, easily upset” (reverse-scored) and “Calm, emotionally stable” (r =

.18, p< .01); openness: “Open to new experiences, complex” and “Conventional, uncreative”

(reverse-scored; r = .15, p< .01); agreeableness: “Critical, quarrelsome” (reverse-scored) and

“Sympathetic, warm” (r = .00, n.s.). The response options for all the statements ranged from 1

(strongly disagree) to 5 (strongly agree).

Results

The mean and standard deviation of WTC (M = 2.52, SD = 1.14), competence (M = 2.52,

SD = 1.18), and anxiety (M = 3.66, SD = 1.38) were analyzed. As a whole, there were no floor

effects. Furthermore, the mean and standard deviation of WTC (M = 2.46, SD = 1.23), compe-

tence (M = 2.60, SD = 1.29), and anxiety (M = 3.65, SD = 1.50) for participants in their 50s

were analyzed, and floor effects were not confirmed.

Before conducting the network analysis, we performed hierarchical multiple regression

analysis to examine the effects of psychological factors on the WTC in English (Table 2). After

controlling communication variables in Japanese and general personality traits, perceived
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communication competence in English had a strong positive effect on WTC in English (β =

.61, p< .01), and communication anxiety in English had a negative effect (β = -.12, p< .01).

The delta R2 in Step 2 was .34 (p< .01). Therefore, consistent with previous studies [22], the

effect of perceived communication competence in English was the strongest for the WTC in

English.

To examine the network structure of psychological factors and their effect on the WTC in

English, we used LASSO (least absolute shrinkage and selection operator) regularization with

EBIC (minimizing the extended Bayesian information criterion) model selection [16]. The

LASSO shrinks partial correlation coefficients for estimating a network structure whose edges

show the value of association between nodes, after controlling for the influence of all other

nodes in the network and sets small coefficients to zero [16]. EBIC was used to identify the

true network structure [23, 24]. Therefore, LASSO regularization with EBIC does not estimate

edges that are not in the true network, it estimates edges that are in the true network based on

the true network structure and sample size [16].

The R package qgraph [25] and glasso [26] were used to estimate a partial correlation net-

work using EBIC selection (Fig 1). The edge between the perceived communication compe-

tence in English and the WTC in English was very thick, which indicates a strong positive

connection. The tendency was the same as the edge between the perceived communication

competence in Japanese and the WTC in Japanese. General trust also had a positive connec-

tion with the WTC in English. While many factors had positive connections with the WTC in

English, communication anxiety in English had a negative connection. The Big Five personal-

ity traits made a cluster that had weak impacts on the WTC in English. Even if age and sex

were controlled in the network, the network structure was not changed, meaning that the com-

ponents of each cluster were the same (S1 Fig).

The importance of each node in the network is indicated by node centrality. Node strength

sums up the strength of all connected edges to a node. The network is the partial correlation

coefficient, and the node strength shows the sum of the absolute partial correlation coefficients

Table 2. Results of hierarchical multiple regression analysis of psychological factors on the WTC in English.

Variable Step 1 Step 2

β β

Sex .00 .01

Age -.13�� -.07�

WTC in Japanese .17�� .17��

Perceived communication competence in Japanese .22�� .05

General trust .19�� .11��

Extraversion .02 -.03

Conscientiousness .10� .04

Neuroticism .13�� .04

Openness .01 -.04

Agreeableness -.14�� -.04

Perceived communication competence in English .61��

Communication anxiety in English -.12��

R2 .30�� .64��

ΔR2 .34��

��p< .01

�p< .05
+p< .10.

https://doi.org/10.1371/journal.pone.0256644.t002
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between the node and all other nodes [16]. Closeness indicates the inverse of the sum of all the

shortest paths between the node and all other nodes in the network [16]. Betweenness refers to

the number of shortest paths between two nodes passing through the node; the higher the

betweenness, the more important the node is in connecting other nodes [16].

Function centrality plot was used to estimate the centrality of the partial correlation network

using EBIC selection [23] (Fig 2). For strength, the WTC in English had the highest score. The

WTC in Japanese, WTC in English, perceived communication competence in Japanese, and

perceived communication competence in English had scores of around 1.0. Even if age and sex

were controlled in the network, the WTC in English had the highest score (S2 Fig). For close-

ness, the WTC in Japanese had the highest score. The WTC in Japanese, perceived communica-

tion competence in Japanese, and extraversion had scores around 1.0. For betweenness,

neuroticism had the highest score. Neuroticism and extraversion had scores over 1.0.

Bootstrapping methods were used to overcome replication concerns. The bootnet package

can estimate different network models and assess the accuracy of the estimated network struc-

ture [16]. The package includes bootstrapping methods, the CS-coefficient, and bootstrapped

difference tests.

Fig 3 depicts bootstrapped CIs around the estimated edge weights, indicating that many

edge weights probably do not differ significantly from one another [16]. The edges between

perceived communication competence in English and the WTC in English and between per-

ceived communication competence in Japanese and the WTC in Japanese are reliable because

their bootstrapped CIs do not overlap with the bootstrapped CIs of any other edges. Non-over-

lapping CIs indicate that the two statistics differ significantly at the given significance level

Fig 1. The network structure of psychological factors and the WTC in English. Nodes represent observed variables, and links

represent partial correlations between two factors, after controlling for all other factors. Green link means positive correlations and red

link means negative correlations. WTCE = Willingness to Communicate in English; PCE = Perceived communication competence in

English; CAE = Communication anxiety in English; WTCJ = Willingness to Communicate in Japanese; PCJ = Perceived communication

competence in Japanese; GnT = General Trust; Ext = Extraversion; Cns = Conscientiousness; Nrt = Neuroticism; Opn = Openness;

Agr = Agreeableness.

https://doi.org/10.1371/journal.pone.0256644.g001
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[16]. In the bootnet function, the nBoots (n = 2500, this time) argument was used to achieve

smoother plots [16]. The nCores (n = 8, this time) argument was used to speed up bootstrap-

ping and use multiple computer cores. The plot function was used to plot bootstrapped CIs for

estimates.

Next, we examined the stability of the centrality indices of the estimated network models

based on subsets of the data. Case-dropping bootstrapping by the corStability function was

used. Fig 4 shows the resulting plot: the stability of closeness and betweenness decreased

steeply, while the stability of node strength improved. The CS coefficient calculates the maxi-

mum proportion of cases that can be dropped to retain a correlation with the original central-

ity of higher than (by default) 0.7 [16]. The CS coefficient of betweenness was not good (CS
(cor = 0.7) = 0.13) as did closeness (CS(cor = 0.7) = 0.28). Node strength performed better (CS
(cor = 0.7) = 0.75). Therefore, the closeness and betweenness indices were not reliable [16],

whereas the strength was reliable.

The differenceTest function was used to compare edge weights with the bootstrapped differ-

ence test. It uses non-parametric bootstrap results rather than case-dropping bootstrap results

[16]. The plot function was used to plot the difference tests between all pairs of edges (Fig 5).

The edges between perceived communication competence in English and the WTC in English,

and between perceived communication competence in Japanese and the WTC in Japanese

were different from the other edges, but similar to each other. The edge between conscien-

tiousness and neuroticism was not the same as the others. The plot argument was used because

the function plots bootstrapped CIs for edge weights. The onlyNonZero argument was used so

that only the edges shown are non-zero in the estimated network; the order argument orders

the edge weights from the most positive to the most negative edge weight in the sample net-

work [16].

Fig 2. Centrality indices are shown as standardized z-scores. The abbreviations are the same as Fig 1.

https://doi.org/10.1371/journal.pone.0256644.g002
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The plot function was also used to plot the differences in the centrality index node strength

between all nodes (Fig 6). The perceived communication competence in English, WTC in

English, perceived communication competence in Japanese, and WTC in Japanese had values

over 1.0 and were not different from each other.

Discussion

Before conducting the network analysis, the regression analysis of psychological factors on the

WTC in English revealed that the effect of perceived communication competence in English

was the strongest for the WTC in English, which is consistent with previous studies [22].

The LASSO regularization with EBIC model selection was used to examine the network

structure of psychological factors and their effect on the WTC in English. The analysis revealed

the interactions between the factors and their influence on the WTC in English. The edge

between the perceived communication competence in English and the WTC in English was

very strong, which is consistent with the regression analysis. Interestingly, the tendency was

the same as the edge between the perceived communication competence in Japanese and the

WTC in Japanese. The function of the perceived communication competence did not differ

between the first and second languages. Similar to the regression analysis, general trust also

had a positive connection with the WTC in English, while communication anxiety in English

had a negative connection. The Big Five personality traits made a cluster and indirectly influ-

enced the WTC in English; however, the effects were weak.

Node centrality strength showed that the WTC in English was central in the network. This

means that the factor was the hub, and if it is removed, the network would become weaker.

Additionally, the WTC in Japanese, perceived communication competence in Japanese, and

Fig 3. Bootstrapped confidence intervals of estimated edge weights for the estimated network. The red line shows the sample values, and

the gray area shows the bootstrapped CIs. Each horizontal line represents one edge of the network. The top is the highest edge weight, and the

bottom is the lowest edge weight. Y-axis labels were removed to avoid cluttering.

https://doi.org/10.1371/journal.pone.0256644.g003
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perceived communication competence in English had scores around 1.0. These factors, which

were related to language communication, worked as the central nodes and significantly influ-

enced the WTC in English. We could see the result of closeness and betweenness as the cen-

trality indices but their CS coefficients were low and not trustworthy. It was not ideal to

interpret the network using betweenness and closeness in the present study. Furthermore,

strength has been used a lot [16], and it is possible to interpret the network using only this

index.

From these results, perceived communication competence in English simultaneously

enhances the WTC in English and decreases communication anxiety. Furthermore, the WTC

and perceived communication competence in Japanese consist of different clusters, which are

mediated by communication anxiety in English, so if communication anxiety in English is

activated, then the WTC in English is less activated, and the WTC in Japanese is more acti-

vated. MacIntyre and Charos [1] showed that if anxiety in a second language was activated,

then the WTC was less activated, but they never showed that anxiety and WTC in a first lan-

guage were activated simultaneously. This tendency suggests that if people feel anxiety in sec-

ond language communication, they will depend on their first language for communication.

Bootstrapping methods were used to overcome replication concerns. The edges between

the perceived communication competence in English and the WTC in English and between

the perceived communication competence in Japanese and the WTC in Japanese are reliable

because their bootstrapped CIs did not overlap with the bootstrapped CIs of any other edges.

Similar to the thick connections of each edge in Fig 1, these edges had the strongest value in

the network structure. Consistent with the previous study by Elahi et al. [22], perceived

Fig 4. Average correlations between the centrality indices of networks sampled with participants dropped and the original participants.

Colored lines depict the means, and areas depict the range from the 2.5th quantile to the 97.5th quantile.

https://doi.org/10.1371/journal.pone.0256644.g004
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communicative competence in English had the greatest effect on WTC in English, even after

controlling all the other edges.

The centrality indices of the estimated network models, based on data subsets, showed that

the stability of closeness and betweenness decreased steeply, while that of the node strength

improved. The CS coefficients of closeness and betweenness were not good, while node

strength performed better. Therefore, the orders of node strength were interpretable in con-

trast to the orders of closeness and betweenness. Based on the results, we could only use the

node strength to determine the central factor in the network structure.

Comparing edge weights using the bootstrapped difference test showed that the edges

between the perceived communication competence in English and the willingness to commu-

nicate in English, and between the perceived communication competence in Japanese and the

willingness to communicate in Japanese were significantly different from all other edge

weights, but similar to each other. As shown in Fig 3, these edges were the strongest and signif-

icantly different in the network structure.

Comparing nodes using the bootstrapped difference test revealed that the node strength of

the perceived communication competence in English, willingness to communicate in English,

perceived communication competence in Japanese, and willingness to communicate in Japa-

nese were high and not different from each other. Previous studies, to the best of the author’s

knowledge, have never shown the strength as the centrality index of the communication vari-

ables and the central variables in the network structure. The present study showed the central-

ity of each component.

Fig 5. Bootstrapped differences (α = 0.05) between edge weights that were non-zero in the estimated network. Gray boxes indicate edges that

do not differ significantly from one another. Black boxes indicate edges that differ significantly from one another. Colored boxes correspond to

the colors of the edges in the estimated network (Not shown in this paper). The abbreviations are the same as Fig 1.

https://doi.org/10.1371/journal.pone.0256644.g005
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Psychology has shown that psychological factors influence human perception, affection,

and behavior. However, the network structure of psychological factors and their effect on the

WTC in a second language have not been reported. In this study, some factors positively influ-

enced the WTC in English, while some discouraged it. Several factors related to language com-

munication showed high centrality in the network structure. Furthermore, bootstrapping

methods showed the trustworthiness of the estimated edge weights and centrality indices as

well as the edges and node strengths that had significantly different effects than all the others.

Network analysis examined which psychological factor functioned as the center (hub)

between the factors in relation to the WTC in English. If we could identify the centrality, we

could determine the factor that is most essential for enhancing the WTC in English and the

influence of each psychological factor [9]. Using this analysis, the effects can be seen visually;

therefore, it is useful for interventions such as language education [9]. The results have impli-

cations for enhancing learners’ positive attitudes toward English communication.

As a result of the present study, the perceived communication competence in English was

the central variable in the network. This finding suggests that if the competence in English is

activated, the other variables such as the WTC in English are simultaneously activated directly

and indirectly as well. From this point, in the EFL setting, through a positive feedback to learn-

ers’ communication behavior, teacher needs to promote their perceived competence in English

to enhance the WTC in English and communication factors. Regression analysis could suggest

that enhancing the perceived competence leads to a higher WTC, but the present study sug-

gests that enhancing the perceived competence leads to a higher WTC and lower

Fig 6. Bootstrapped differences (α = 0.05) between the node strengths of the factors. Gray boxes indicate nodes that do not differ

significantly from one another. Black boxes indicate nodes that differ significantly from one another. White boxes in the centrality plot show the

value of the node strength. The abbreviations are the same as Fig 1.

https://doi.org/10.1371/journal.pone.0256644.g006
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communication anxiety in English, and cyclically, increased WTC and decreased anxiety lead

to perceived competence.

Not all participants had many opportunities to use English in their daily lives. Previous

studies have shown the positive correlations between the WTC and frequency of communica-

tion in a second language [1, 6]. Therefore, the scale of willingness was useful to examine the

relationships with other psychological factors. However, it is important to look at the actual

foreign language communication behavior to make this study more convincing. A future

study will examine the actual behavior to show the relationships with other psychological fac-

tors in the network.

General trust and personality could be at the different level from anxiety and confidence.

According to MacIntyre and Charos [1], the Big Five personality traits directly and indirectly

influenced second language WTC. Furthermore, Ito [5] showed that general trust was an

important factor to predict WTC. Therefore, to examine the relationship between perceived

communication competence, communication anxiety, and the WTC in English, these person-

ality factors were important. However, other psychological constructs at the same level (e.g.,

value, motivation, different kinds of anxieties, and competences in other English skills) are

also important, and the future study will examine these constructs in the network.

According to Yashima et al. [6], motivation to learn second language positively influenced

the WTC in a second language via communication confidence (which consists of perceived

communication competence and communication anxiety in English). In short, the communi-

cation confidence positively influenced the WTC in a second language directly, and it is con-

sidered as the crucial factor for WTC. Therefore, the present study focused on it. However,

learning motivation and values to predict the WTC in a second language have been studied,

and a future study should examine these factors.

MacIntyre et al. [2] showed the hieratical model of variables influencing WTC. According

to the model, the layers of psychological factors differ from those of contextual factors. The

present study focused on psychological factors only because the previous studies on psycholog-

ical network focused on psychological factors such as depression. However, if the contextual

factors are controlled in the network, the structure of network would change. A future study

will include contextual factors in the network.

The inter-item correlations in the Big-Five scale, the “Ten-Item Personality Inventory” in

the present study were lower compared to those in Oshio, Abe, and Cutrone [19]. These

authors targeted university students (mean age = 19.20 years, SD = 1.50). In contrast, the pres-

ent study focused on the social survey participants (mean age = 39.41 years, SD = 11.20). The

lower inter-item correlations in the present study are due to different generations. A future

study will examine the difference of the correlations among different ages.

It is possible to say that there is a reverse mechanism meaning that actual English commu-

nication increases competence and decreases anxiety. Furthermore, recent psychological net-

work studies proposed a method that can examine causal relationships using longitudinal data

[27, 28]. The present study is cross sectional, and caution is necessary when interpreting the

causal relationship among variables. The future study will use the method that can examine

the causal relationships using longitudinal data.

It is important to examine that each item or subfactor is included in psychological network

analysis instead of mean scale scores for the WTC, anxiety, and competence. For example,

Brandt, Sibley, and Osborne [29] used only items (e.g., “pNat” item or “pLab” item) and not

scale scores (e.g., “symbolic belief component”). Network analysis at the item or subfactor level

will see the central elements “within” anxiety and competence. Furthermore, clusters could be

extracted for different contexts (“talking in dyads,” “small groups,” “large meetings,” and

“audience” clusters) or different receivers (“strangers,” “acquaintances,” and “friends”
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clusters). The present study focused on the mean scale scores for all the variables, but the

future study will conduct network analysis at the item or subfactor level.

Conclusion

The present study showed the network structure of psychological factors and their effect on

the WTC in a second language. The findings from our network analysis showed the interac-

tions between factors and also determined the central factor. These findings have implications

for enhancing learners’ positive attitudes toward second language communication.
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