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Abstract

:

As a new business model, live-streaming commerce has great commercial value. This study used the stimulus–organism–response framework to explore the psychological mechanisms of how live peculiarities impact consumer behavioral responses as well as the effects of gender and platform differences, and to make clear how to choose the two dependent variables of engagement and purchase intentions. Using 454 valid questionnaires from consumers who had made purchases during live streaming, the authors employed partial least squares structural equation modeling to analysis the research model. The results suggest that interactivity, visualization, entertainment, and professionalization play considerable roles in consumer behavioral responses and that their psychological mechanisms are different. Male respondents are more satisfied with interactivity than females. E-commerce platforms are more interactive, visible and professional than social media platforms, and the trust mechanism of social media platforms is immature. If we use engagement to describe consumer behavioral responses of interactivity and purchase intentions to describe consumer behavioral responses of visualization, entertainment, and professionalization, this provides a basis for selecting the two dependent variables in live-streaming commerce. This study extends existing theoretical research on live-streaming commerce and provides some managerial implications for platforms, stores, and streamers.
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1. Introduction


With the development of mobile communication technology, live streaming is being used for online shopping, leading to a new form of social commerce known as live-streaming commerce. In China, Alibaba first launched Taobao Live in 2016 before ByteDance started e-commerce commercialization and launched TikTok Live in 2018. Subsequently, live-streaming commerce began to boom in China. According to a research report on the Chinese live-streaming commerce industry in 2021 released by IResearch [1], the market size of Chinese live-streaming commerce in 2020 exceeded 1.2 trillion RMB, with an annual growth rate of 197.0%, and the scale in 2023 would exceed 4.9 trillion RMB. Due to its considerable commercial value, live-streaming commerce merits in-depth research.



Previous studies on live-streaming commerce have focused mainly on (1) the motivations of viewers, such as social interactivity, information gathering, and entertainment [2,3]; (2) psychological mechanisms such as trust [4], perceived value [5], immersion, presence [6], arousal and cognitive assimilation [7]; (3) characteristics such as interactivity [8,9]; (4) factors affecting purchase intentions such as information quality, interactivity quality [10], IT affordances [6], and social status display [11]; (5) factors impacting continuous watching intentions, including interactivity and humor appeal [11]; and (6) factors impacting consumer engagement, including relational bonds [12]. Besides interactivity, live-streaming commerce also has other peculiarities, such as visualization, entertainment, and professionalization, and the psychological mechanisms of how these live peculiarities impact on purchase intentions are still unclear.



Compared with social commerce, live-streaming commerce has four live peculiarities: interactivity [8,9], visualization [5,13], entertainment [5,14], and professionalization [15]. A streamer can interact with consumers through virtual face-to-face communication based on live streaming [8,9], can display a product in all directions, even try-ons [8], can organize some interesting activities, such as prize draws and cash voucher grabbing [5], and can provide many professional introductions. Therefore, live-streaming commerce greatly reduces the uncertainty in online shopping and helps improve consumer purchase intentions.



Research on the psychological mechanisms of live-streaming commerce are mainly based on a single inner state, such as social presence [6], psychological distance [8], or trust [4]. Social presence shortens the psychological distance between buyer and seller and, in doing so, increases trust in online shopping [16]. There may also be some correlations among these psychological states in the live-streaming commerce context. And the psychological mechanisms of the four live peculiarities on purchase intentions may be different.



Some scholars use engagement to describe consumer behavioral responses in live-streaming commerce [5,8,9], while others use purchase intentions [6,10,17]. Few studies have examined the relationship between engagement and purchase intentions and it’s not clear how to choose these two dependent variables, engagement and purchase intentions.



To fill these gaps, we took the stimulus–organism–response framework (SOR) as our theoretical framework and explored how live peculiarities (interactivity, visualization, entertainment, and professionalization) impact purchase intentions by social presence, psychological distance, and trust, and examined the effects of gender and platform differences. Additionally, we also compared engagement and purchase intentions. The results suggest that live peculiarities play considerable roles on consumer behavioral responses, and their psychological mechanisms are different. This study enriches the research on the characteristics and psychological mechanisms of live-streaming commerce and provides a basis for selecting two dependent variables we can use to describe consumer behavioral responses in future research on the subject.



The remainder of the paper is organized as follows: Section 2 gives a literature review, Section 3 provides the theoretical framework and hypotheses, Section 4 describes the methodology and study design, Section 5 shows the results and the final section presents the discussion.




2. Literature Review


2.1. Live-Streaming Commerce


With the rapid development of mobile communication technology, live-streaming commerce has emerged in recent years as a new business model, consisting of “live streaming + social + e-commerce”. Traditional e-commerce has been enabled by Web 1.0 technology, which allows for one-to-one interaction, while social commerce has been enabled by Web 2.0 technology, which allows for many-to-many interaction, and live-streaming commerce enabled by Web 3.0 technology, which allows for real-time multidimensional interaction [18]. Interactivity is significantly improved in live-streaming commerce [8,9]. In addition, visualization [5,13], entertainment [5,14], and professionalization [15] have been greatly improved. Some screenshots of a live streaming studio are shown in Figure 1. The streamer shows various details of his or her products to consumers by means of strategic explanations, such as try-ons. When watching live streaming, consumers can interact with the streamer, draw prizes, and grab cash vouchers.




2.2. Stimulus–Organism–Response Framework


Under the SOR framework, an external environmental stimulus (S) impacts the internal state of a consumer (O) and subsequently influences his or her behavioral responses (R) while shopping online [8,9]. Xue applied the SOR framework to conceptualize interactivity as a stimulus, perceived usefulness, psychological distance, and perceived risk as internal states, and social commerce engagement as a response in social commerce [8]. Kang employed the SOR framework to explore the dynamic effect of interactivity on customer engagement behaviors through tie strength in live-streaming commerce platforms [9]. Therefore, the SOR framework offers a structured method for testing the impact of live peculiarities as external environmental stimuli on customer behavioral responses. In this study, social presence, psychological distance, and trust were selected to assess the internal states of consumers, and engagement and purchase intentions were selected to assess their responses. By structuring a causal relationship among stimuli, organisms, and responses, a systematic framework was provided to trace the impact of live peculiarities on purchase intentions.



2.2.1. Live Peculiarities as Environmental Stimuli (S)


Media richness theory regards rich information as being more capable of reducing equivocality than lean information [19]. Currently, live-streaming commerce, which provides real-time communication, text messages, voice, and video, possesses high media richness [20]. Compared with social commerce, live-streaming commerce is more interactive [8,9,21], visual [5,13], entertaining [5,14] and professional [15]. Therefore, this study adopted four live peculiarities, namely, interactivity, visualization, entertainment, and professionalization, as external stimuli.




2.2.2. Cognitive and Affective Factors as Inner States of the Organism (O)


The SOR framework demonstrates that the effect of environmental stimuli on customer behavioral responses is mediated through virtual experiences [8]. Trust is widely used as an internal state to impact purchase intentions in e-commerce [18,22]. Compared with traditional e-commerce, frequent interactions shorten the social distance between customers and sellers [8,9]. Social presence has been used to quantify the cognitive state of consumers in live-streaming commerce [17]. Therefore, we utilized social presence, psychological distance and trust to measure the cognitive and affective states of consumers in live-streaming commerce.




2.2.3. Engagement and Purchase Intentions as Behavioral Responses (R)


Engagement has been widely used in social commerce to conceptualize consumer behavioral responses [23,24,25]. In live-streaming commerce, some scholars employ engagement to describe consumer behavioral responses [5,8,9], while others employ purchase intentions [6,10,17]. In this study, both engagement and purchase intentions were employed to describe consumer behavioral responses. To explore how to choose these two dependent variables, engagement and purchase intentions, we assumed that engagement positively affects purchase intentions.






3. Hypothesis Development


3.1. Effect of Live Peculiarities


3.1.1. Effect of Interactivity


Like social commerce, live-streaming commerce is famous for its interactivity. Interactivity refers to the intensity and the richness of the interaction that occurs in the mutual communication between two parties [9]. In live-streaming commerce, a consumer can interact with a streamer and other consumers, and this interaction takes place in real time. Xue showed that interactivity impacts the consumer’s cognitive and affective state in social commerce [8]. Therefore, we proposed the following:



Hypothesis 1a (H1a). 

Interactivity positively affects social presence.





Hypothesis 2a (H2a). 

Interactivity negatively affects psychological distance.





Hypothesis 3a (H3a). 

Interactivity positively affects trust.






3.1.2. Effect of Visualization


Vision is one of the most important ways in which humans obtain information, and visual information processing has the obvious advantages of high speed, large capacity, and parallelism. In live streaming, a streamer can display a product in all directions including trying on the clothes in person [8], so that consumers can see the details of the product and even feel that they are there in person [5]. Therefore, we proposed the following:



Hypothesis 1b (H1b). 

Visualization positively affects social presence.





Hypothesis 2b (H2b). 

Visualization negatively affects psychological distance.





Hypothesis 3b (H3b). 

Visualization positively affects trust.






3.1.3. Effect of Entertainment


Entertainment is the degree to which an experience is fun, interesting, or pleasant [5,26]. In use and satisfaction theory, the value of entertainment lies in the ability to meet people’s needs for escapism, recreation, aesthetic enjoyment, or emotional release [27]. Previous studies have shown that entertainment has a significant effect on tourist trust [28] and social media brand trust [29]. In live streaming, merely watching the streamers wearing and showing clothes can be enjoyable, and the viewing experience is almost like being at a fashion show. Sometimes, live streaming studios organize prize drawings, give out cash vouchers, and run flash sales in limited batches to attract consumers [8]. If consumers are among the lucky ones, they will feel that they obtained a real bargain. Indeed, the pleasure derived from such bargain hunting is one of the reasons people shop online [5]. Therefore, we proposed the following:



Hypothesis 1c (H1c). 

Entertainment positively affects social presence.





Hypothesis 2c (H2c). 

Entertainment negatively affects psychological distance.





Hypothesis 3c (H3c). 

Entertainment positively affects trust.






3.1.4. Effect of Professionalization


Professionalization refers to the extent to which a streamer provides correct and effective knowledge or experience. Biswas found that experts have a strong effect on reducing consumers’ perceived risk regarding high-technology-oriented products [30]. In live streaming, the streamer usually provides many professional introductions to products. Professionalization can provide consumers with rich and reliable information, which can make them identify with the streamer, thus enhancing trust [15]. Therefore, we proposed the following:



Hypothesis 1d (H1d). 

Professionalization positively affects social presence.





Hypothesis 2d (H2d). 

Professionalization negatively affects psychological distance.





Hypothesis 3d (H3d). 

Professionalization positively affects trust.







3.2. Mediating Role of Social Presence


Social presence originated from social presence theory, which was first proposed by Short in information system research [31], and it is a critical attribute in mediating communication media. Subsequently, it was introduced into e-education and e-commerce [16,32]. Recently, scholars have attempted to apply social presence theory to live-streaming commerce. Social presence refers to the degree of salience of another person in interactivity and the consequent salience of the interpersonal relationship. In live streaming, the streamer and consumers are in constant discussion, form a small online community, feel each other’s presence, arouse emotional reactions, and gradually build social relations. Social presence enhances when streamers acknowledge the presence of consumers by mentioning them while live streaming [33] and has a positive influence on live streaming shopping intentions [6,17]. Therefore, we proposed the following:



Hypothesis 4 (H4). 

Social presence mediates the effect of live peculiarities (interactivity, visualization, entertainment, and professionalization) on purchase intentions.






3.3. Mediating Role of Psychological Distance


According to construal level theory, psychological distance refers to the extent to which individuals mentally construe a target item, event, or concept as distant from themselves at that moment [34]. Compared with traditional e-commerce, frequent interactivity shortens the social distance between customers and sellers in social commerce [35]. Social distance impacts judgments of physical distance [36]. Psychological distance negatively impacts customer online purchase intentions [37] and mediates the effect of interactivity on social commerce engagement [8]. Therefore, we proposed the following:



Hypothesis 5 (H5). 

Psychological distance mediates the effect of live peculiarities (interactivity, visualization, entertainment, and professionalization) on purchase intentions.





Hypothesis 6 (H6). 

Psychological distance mediates the effect of social presence on trust.






3.4. Mediating Role of Trust


In e-commerce, the temporal and spatial separation of transaction partners leads to a lack of face-to-face interactivity between a customer and a seller/product, which makes lack of trust a key reason behind consumers’ reluctance to purchase online [5,38]. In mobile commerce, trust has a significant relationship with behavioral intentions [22]. In social commerce, communication positively impacts consumer trust [39] and trust strongly correlates with consumer behaviors [18]. In live streaming, trust positively impacts purchase intentions [4,5]. Therefore, we propose the following:



Hypothesis 7 (H7). 

Trust mediates the effect of live peculiarities (interactivity, visualization, entertainment, and professionalization) on purchase intentions.





Hypothesis 8a (H8a). 

Trust mediates the effect of social presence on purchase intentions.





Hypothesis 8b (H8b). 

Trust mediates the effect of psychological distance on purchase intentions.






3.5. Mediating Role of Engagement


Engagement refers to the behavioral manifestations that represent the level of users’ investment, participation, and efforts [8]. In recent years, engagement has been widely used in social commerce as a vital factor in predicting and explaining consumer behaviors [25,40]. Previous studies have proved that social presence [24], psychological distance [8], and trust [5,25] affect social commerce engagement. In live-streaming commerce, some scholars use engagement to describe consumer behavior responses [5,8,9], while others use purchase intentions [6,10,17]. Social commerce information sharing activities increase the intention to buy [40]. Therefore, we proposed the following:



Hypothesis 9 (H9). 

Engagement positively affects purchase intentions.





Hypothesis 10a (H10a). 

Engagement mediates the effect of social presence on purchase intentions.





Hypothesis 10b (H10b). 

Engagement mediates the effect of psychological distance on purchase intentions.





Hypothesis 10c (H10c). 

Engagement mediates the effect of trust on purchase intentions.






3.6. Research Model


The theoretical framework of this study is presented in Figure 2. Live peculiarities, including interactivity, visualization, entertainment, and professionalization, enhance engagement and purchase intentions by decreasing psychological distance and increasing social presence and trust. Psychological distance mediates the effect of social presence on trust. Engagement positively affects purchase intentions.





4. Method


4.1. Sample


Partial least squares structural equation modeling (PLS-SEM) was used as the method of analysis, as it is suitable for complex models (i.e., when the number of latent variables exceeds eight), exploratory research, and theory development [41,42]. As a popular rule of thumb for robust PLS-SEM estimations, Chin suggested using a minimum sample size of 10 times the maximum number of paths aiming at any construct in the measurement model and structural model [43]. Thus, the suggested minimum sample size for this study is 60.



In August 2021, 500 questionnaires were collected from a Chinese online questionnaire platform (https://www.wjx.cn (accessed 20 August 2021)) [4]. A screening question was employed to verify that the participants had made purchases while watching live streaming. The respondents were asked to recall their last watching experience and to then complete the questionnaire based on their states at the moment. To promote participation and obtain valid samples, we awarded each respondent 9 RMB. A respondent could submit a questionnaire only once. Therefore, we checked the identification of all the respondents and deleted duplicates. Finally, over a four-week period, we gathered 454 complete and valid responses, of which 213 were from males and 241 were from females. Most of the respondents were company employees (n = 423; 93.17%), were aged between 26 and 30 (n = 180; 39.65%), had a bachelor’s degree (n = 365, 80.40%), lived in a super first-tier city (n = 156; 34.36%), and spent between 501 and 1000 RMB on online shopping (n = 142; 31.28).




4.2. Measurements


The respondents were presented with a self-administered questionnaire that was written in Chinese. The original questionnaire was constructed in English, translated, and back-translated to guarantee the consistency of the original English scales and the Chinese scales. The multi-item scales used in this study were adapted based on a systematic review of relevant literature and adjusted to fit the current live-streaming commerce context. Some statements were fine-tuned based on the results of the pretest. After two rounds of pretesting, we obtained the final measurement items, as shown in Table 1. All the items were measured by a 7-point Likert scale ranging from “1 = strongly disagree” to “7 = strongly agree”.





5. Results


SmartPLS 3.3 software (Hamburg, Germany) was employed to conduct the PLS-SEM [52]. A two-step procedure was employed to estimate the measurement model and then the structural model. The former was used to test the reliability and validity of the measures, and the latter was used to assess the hypotheses.



5.1. Measurement Model


The measurement model was estimated by indicator loadings, composite reliability (CR), Cronbach’s alpha, and the average variance extracted (AVE) (see Table 2 for a summary). The indicator loadings are all above 0.7 and significant at the 0.001 level, indicating adequate internal reliability [43]. For all the latent variables, the CR is higher than 0.8, and the Cronbach’s alpha is higher than 0.7, indicating acceptable internal consistency [53].



The AVE was calculated to assess convergent validity. For all the factors, the AVE values are greater than 0.6, indicating that more than 60% of the variance in the indicators could be accounted for by the latent variables. Based on the suggested AVE value higher than 0.5 [54], our data are considered to have adequate validity.



To determine satisfactory discriminant validity based on the Fornell–Larcker criterion, each construct should be more highly correlated with its own construct than with other constructs. The results (see Table 3) show that the diagonal elements are greater than the off-diagonal elements, suggesting a reasonable degree of discriminant validity.




5.2. Structural Model


The results of the structural model are presented in Figure 3. The final model explains a moderate portion of the variance, with a coefficient of determination (R2) of 0.526 for social presence, 0.470 for psychological distance, 0.607 for trust, 0.407 for engagement, and 0.561 for purchase intentions (all the R2 is between 0.33 and 0.67), suggesting a satisfactory level of predictive power [43]. All the path coefficients and hypotheses are summarized in Table 4.



For H1a–H1d, the results indicate that interactivity (β = 0.294, p < 0.05), visualization (β = 0.247, p < 0.05), and entertainment (β = 0.244, p < 0.05) have positive effects on social presence, supporting H1a–H1c, but not H1d.



Regarding H2a–H2d, the results indicate that interactivity (β = −0.124, p < 0.05), visualization (β = −0.202, p < 0.05), and entertainment (β = −0.353, p < 0.05) are negatively associated with psychological distance, supporting H2a–H2c, but not H2d.



Regarding H3a–H3d, the results indicate that visualization (β = 0.284, p < 0.05), entertainment (β = 0.193, p < 0.05), and professionalization (β = 0.218, p < 0.05) have positive effects on trust, supporting H3b–H3d, but not H3a.



H9 is supported, as engagement positively impacts purchase intentions (β= 0.457, p < 0.05).




5.3. Mediating Effects


We conducted multiple mediation analysis to examine the mediation effects of social presence, psychological distance, trust, and engagement [5,55]. A bootstrapping procedure with 5000 samples was used to construct and test the confidence intervals for indirect effects. The results of the mediating effects are presented in Table 5.



First, after bootstrapping, the 95% confidence interval of the indirect effect of interactivity on purchase intentions does not contain zero, indicating that social presence mediates the effect of interactivity on purchase intentions. Social presence also mediates the effect of visualization and entertainment on purchase intentions but does not mediate the effect of professionalization on purchase intentions. Psychological distance mediates the effect of interactivity, visualization, and entertainment on purchase intentions but does not mediate the effect of professionalization on purchase intentions. Trust mediates the effect of visualization, entertainment, and professionalization on purchase intentions but does not mediate the effect of interactivity on purchase intentions. Therefore, H4a–H4c, H5a–H5c, and H7b–H7d are supported, but H4d, H5d, and H7a are not supported.



Second, after bootstrapping, the 95% confidence interval of the indirect effect of social presence on trust contains zero, indicating that psychological distance does not mediate the effect of social presence on trust, not supporting H6. Trust does not mediate the effect of psychological distance on purchase intentions, not supporting H8b.



Next, after bootstrapping, the 95% confidence interval of the indirect effect of social presence on purchase intentions does not contain zero, indicating that trust mediates the effect of social presence on purchase intentions. Furthermore, the total effect of social presence on purchase intentions is significant, but the direct effect is not significant. Thus, trust fully mediates the effect of social presence on purchase intentions, supporting H8a. Engagement fully mediates the effect of social presence on purchase intentions, supporting H10a.



Finally, after bootstrapping, the 95% confidence interval of the indirect effect of psychological distance on purchase intentions does not contain zero, indicating that engagement mediates the effect of psychological distance on purchase intentions. In addition, the total effect of psychological distance on purchase intentions is significant, similar to the direct effect. Thus, engagement partially mediates the effect of psychological distance on purchase intentions, supporting H10b. Engagement partially mediates the effect of trust on purchase intentions, supporting H10c.




5.4. Gender Differences


Some studies show that there are large differences in online shopping behaviors and attitudes between males and females [56,57]. To test whether there were significant differences in the live peculiarities between different genders, a t-test was used to analyze the data, and the result is shown in Table 6. The scores of males and females are significantly different in interactivity. Because    μ  I N . m a l e   >  μ  I N . f e m a l e     (   μ  I N . m a l e     = 6.026,    μ  I N . f e m a l e     = 5.829), we infer that males are more satisfied with the interactivity of live-streaming commerce than females. Therefore, streamers could pay more attention to the females’ need for interactivity.



Multi-group analysis was used to test whether gender differences would change the hypothesis testing results [58], and the results are shown in Table 7. In Table 7 every p-value is above 0.05, which indicates that our hypothesis testing results are not significantly different between males and females. Therefore, the psychological mechanisms of males and females are the same in live-streaming commerce.




5.5. Platform Difference


Live-streaming commerce platforms can be divided into two categories: e-commerce platforms and social media platforms, in which the former is to embed live streaming into traditional e-commerce platforms, such as Taobao live; and the latter is integration of e-commerce into social media, such as Tik Tok and Snack Video [59]. We used the independent sample t-test to test whether there were significant differences in the live peculiarities between the two types of platforms. The results are shown in Table 8. We see that interactivity, visualization and professionalization are significantly different between these two types of platforms, and the respondents consider that e-commerce platforms are more interactive, visible and professional than social media platforms. Therefore, social media platforms, as the emerging and live-streaming commerce platforms, should improve their interactivity, visualization and professionalization.



Multi-group analysis was also used to test whether platform differences would change the hypothesis testing results, and the results are shown in Table 9. In Table 9, we see that there are some differences in the psychological mechanism between the two types of platforms. To further illustrate, we draw the results of structural models under the two types of platforms respectively in Figure 4. In e-commerce platforms, social presence, psychological distance and trust did not affect each other, and separately affected purchase intention. However, social presence and psychological distance affect purchase intentions mainly through trust in social media platforms. This may be due to how immature the trust mechanisms of social media platforms is.




5.6. Path Comparison


We employed the path comparison method [55] to compare all the specific indirect effects of live peculiarities on purchase intentions. Because all mediators of the same independent–dependent variable pair are quantified in the same metric—that of the dependent variable—Preacher and Hayes justified the comparison of multiple indirect effects linking the same X→Y [55]. We compared all the specific indirect effects of live peculiarities on purchase intentions, and the results are shown in Table 10. Table 10 shows that the maximum of all specific indirect effects of interactivity on purchase intentions is IN- > SP- > ENG- > PI, in which interactivity influences purchase intentions through engagement. Therefore, for interactivity, we can directly use engagement to depict consumer behavioral responses in live-streaming commerce. The maximum of all specific indirect effects of visualization on purchase intentions is VI- > TR- > PI, in which visualization does not need engagement to influence purchase intentions. Therefore, for visualization, we can directly use purchase intentions to describe consumer behavioral responses in live-streaming commerce. As with visualization, for entertainment and professionalization we can directly use purchase intentions to describe consumer behavioral responses in live-streaming commerce.





6. Discussion


This study focused on the psychological mechanisms of live-streaming commerce. Interactivity, visualization, entertainment and professionalization are important peculiarities of live-streaming commerce that distinguish it from traditional e-commerce. This study analyzed the role of social presence, psychological distance and trust in the impact of live peculiarities on purchase intentions as well as the effects of gender and platform differences.



The results show that there are different psychological mechanisms among the effects of interactivity, visualization, entertainment, and professionalization on purchase intentions. First, there is no direct effect of interactivity on trust, but interactivity indirectly affects trust through social presence. This result can be explained by the fact that frequent interactions between consumers and streamers will make consumers feel warm and humanizing. Thus, consumers will have a better service experience, and their trust will be improved. This finding is consistent with the finding of prior studies of service quality that reliable and efficient service provides a sense of high quality that enables users to build trust in the system [22,60,61].



Second, there is no direct effect of professionalization on social presence or psychological distance, but professionalization directly affects trust. This result can be explained by the fact that we trust the advice of experts more than ordinary beings. This finding is consistent with the finding of prior studies of professionalization that the degree of professionalization shared by friends and the professionalism of reviewers positively affects consumer trust [62,63].



Third, trust and engagement fully mediate the effect of social presence on purchase intentions. This finding is consistent with prior studies in the social commerce context. Lu found that social presence has a positive impact on trust, which in turn results in online purchase behaviors [64]. Additionally, Osei-Frimpong and McLean proved that social presence significantly influences social brand engagement [65].



Fourth, engagement positively affects purchase intentions. This finding is consistent with Addo [66], who found that customer engagement has a direct relationship with purchase intentions in live-streaming commerce. However, we also found that the cognitive and affective states of consumers impact purchase intentions through engagement.



Next, gender does not moderate the effect of live peculiarities on purchase intentions, but males are more satisfied with the interactivity of live-streaming commerce than females. This result may be because males pay more attention to the functional attributes of products, while females pay more attention to the service experience when shopping online. This finding is consistent with the finding of prior studies that females find online shopping experiences less satisfying than males [56,57].



The respondents consider e-commerce platforms to be more interactive, visible and professional than social media platforms, and the platform moderates the mediating effect of interactivity on psychological distance. This result may be due to the way in which e-commerce platforms started live-streaming commerce earlier and because the business model is relatively mature in comparison with other social media platforms.



Finally, it is better to use engagement to describe consumer behavioral responses when studying the role of interactivity and to use purchase intentions when studying the roles of visualization, entertainment, and professionalization, as doing so provides a basis for selecting the two dependent variables in live-streaming commerce. This finding explains why Xue [8] and Kang [9] used engagement to describe consumer behavioral responses in live-streaming commerce.



6.1. Theoretical Contribution


This study makes several pivotal theoretical contributions.



First, this study contributes to research of the characteristics of live-streaming commerce. Compared with traditional e-commerce and social commerce, live-streaming commerce is greatly improved in terms of interactivity, visualization, entertainment, and professionalization. However, current studies on live-streaming commerce mainly focus on the interactivity while ignoring visualization, entertainment, and professionalization. This study explored and compared the influences of these four live peculiarities on purchase intentions. Their influence mechanisms differ, enriching the research on the psychological mechanisms of live-streaming commerce.



Second, in previous studies on live-streaming commerce, engagement or purchase intentions are used to describe consumer behavioral responses. By assuming that engagement positively affects purchase intentions, the two variables were integrated to describe consumer behavioral responses. We proved that it is better to use engagement to describe consumer behavioral responses when studying the role of interactivity, to use purchase intentions when studying the role of visualization, entertainment, and professionalization, and that doing so provides a basis for selecting the two dependent variables to describe consumer behavioral responses in future research on live-streaming commerce.




6.2. Managerial Implications


From the managerial perspective, this study provides insights into how stores, platforms, and streamers apply live peculiarities to attract and retain more customers.



Compared with visualization, entertainment, and professionalization, interactivity has the greatest influence on social presence. In live streaming, streamers should encourage consumers to express themselves, answer their questions in a timely manner, focus on the problems that consumers care about, and pay more attention to the needs of females. Platforms could apply artificial intelligence technology to interact with consumers when the streamer is too busy to answer.



Visualization has the greatest influence on trust. Streamers should display a product in all directions and enlarge its details so that consumers can truly feel the quality of the product. Stores should employ high-quality equipment to make superior video that allows customers to see and visualize products more clearly.



Entertainment has the greatest influence on psychological distance. Stores can organize interesting activities, such as lucky drawings and flash sales. Stores should invite humorous sellers to be streamers. Streamers should be full of passion to enliven the atmosphere to keep live streaming interesting. Sometimes, streamers can also perform talent shows.



Professionalization directly affects trust. A brand store should invite streamers who are familiar with the brand and its products. Before live streaming, streamers should know the products in detail and try them on. Streamers should highlight the uniqueness of a product when introducing it so that consumers can quickly grasp the purchase value of the products.



Visualization and entertainment have a greater impact on purchase intentions than interactivity and professionalism. A store that has just started live streaming should first show more details of the products and make live streaming interesting to quickly attract consumers.



For social media platforms, the immature trust mechanism is the primary factor limiting the development of their live streaming businesses. Meantime, social media platforms are less interactive, visible and professional than e-commerce platforms. Therefore, social media platforms still have huge development space in live-streaming commerce, especially in interactivity, visualization and professionalization.




6.3. Limitations and Future Research


Research on live-streaming commerce, which is an emerging business model, is still in its infancy, and more studies are needed. In this study, we chose consumers with live streaming shopping experience as research objects. In the future, we could investigate the factors impacting continuous purchase intentions. Some studies have shown that Eastern and Western cultures have different influences on social commerce behaviors. Next, we could verify whether this result holds true with live-streaming commerce. Regarding the demographics of consumers, other than gender, we could consider the impacts of educational background, income, and geographical distribution. In addition, there may be cross-gender effects. In the future, we would compare the results of the same genders of the viewer and the streamer with the opposite genders of the two parties.
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Figure 1. Screenshots of live streaming: (a) The streamers are trying on the product. (b)The streamer is showing details of the product. 
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Figure 2. The research model. 
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Figure 3. Results of structural model. Note: ns: non-significant; * p < 0.05; ** p < 0.01; *** p < 0.001. 
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Figure 4. Results of structural model under different platforms. (a) Results of structural model under e-commerce platforms; (b) results of structural model under social media platforms. 
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Table 1. Measurement items.
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	Construct
	Item
	References





	Interactivity

(IN)
	IN1.The streamers were very happy to communicate with viewers

IN2. The streamers actively responded viewers’ questions

IN3.The streamers answered viewers’ questions and requests in time

IN4.The streamers provided relevant information for viewers’ inquiries.
	[8,44]



	Visualization

(VI)
	VI1. The live streaming made information about how to use products visible to me.

VI2. The live streaming made the product attributes visible to me.

VI3.The live streaming helped me to visualize products like in the real world.
	[45,46]



	Entertainment

(ENT)
	EN1. The live streaming was interesting.

EN1. The live streaming got me relaxed.

EN1.The live streaming gave me pleasure.
	[47]



	Professionalization

(PR)
	PR1. The streamers were experts on these products.

PR2. The streamers were highly experienced in these products.

PR3. The streamers were very knowledgeable about these products
	[48]



	Social presence

(SP)
	SP1.The interactivity with streamers was personal.

SP2.The interactivity with streamers was warm.

SP3.The interactivity with streamers was close.

SP4.The interactivity with streamers was humanizing.

SP5.The interactivity with streamers was emotional.
	[31,49]



	Psychological distance

(PD)
	PD1. The live streaming reduced the distance between me and streamers or products.

PD2. The live streaming brings my heart closer to streamers or products.

PD3. The live streaming reduced my strangeness to streamers or products.
	[8,34,50]



	Trust

(TR)
	TR1.I believed that the streamers were trustworthy

TR2.I believed in the information that the streamers provided.

TR3.I trusted that the products I would receive would be the same as those shown on live streaming.
	[5]



	Engagement

(ENG)
	EN1.I would share this live streaming shopping information with my friends.

EN2.I would subscribe to and watch the product information recommended by streamers.

EN3.I would give a “like” for this live streaming room.
	[8]



	Purchase intention

(PI)
	PI1.I intended to purchase products from this live streaming studio.

PI2.I predicted that I would purchase products from this live streaming studio.

PI3.If there was a product that I would like to purchase, I would firstly purchase from this live streaming studio.
	[51]
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Table 2. Assessment of measurement model.
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	Factor Loadings
	T Statistics
	Composite Reliability
	Cronbach’s Alpha
	AVE





	IN
	IN1
	0.750
	29.126 ***
	0.857
	0.778
	0.600



	
	IN2
	0.751
	24.900 ***
	
	
	



	
	IN3
	0.802
	40.416 ***
	
	
	



	
	IN4
	0.794
	38.803 ***
	
	
	



	VI
	VI1
	0.833
	46.334 ***
	0.874
	0.784
	0.698



	
	VI2
	0.825
	45.753 ***
	
	
	



	
	VI3
	0.848
	57.135 ***
	
	
	



	ENT
	ENT1
	0.833
	52.841 ***
	0.882
	0.799
	0.713



	
	ENT2
	0.834
	47.433 ***
	
	
	



	
	ENT3
	0.866
	71.254 ***
	
	
	



	PR
	PR1
	0.765
	29.342 ***
	0.887
	0.809
	0.724



	
	PR2
	0.828
	47.687 ***
	
	
	



	
	PR3
	0.873
	63.189 ***
	
	
	



	SP
	SP1
	0.851
	52.133 ***
	0.925
	0.899
	0.712



	
	SP2
	0.824
	41.405 ***
	
	
	



	
	SP3
	0.862
	60.909 ***
	
	
	



	
	SP4
	0.873
	71.130 ***
	
	
	



	
	SP5
	0.818
	45.307 ***
	
	
	



	PD
	PD1
	0.841
	50.513 ***
	0.843
	0.722
	0.641



	
	PD2
	0.831
	56.515 ***
	
	
	



	
	PD3
	0.805
	36.788 ***
	
	
	



	TR
	TR1
	0.896
	95.335 ***
	0.912
	0.856
	0.776



	
	TR2
	0.891
	74.247 ***
	
	
	



	
	TR3
	0.856
	60.650 ***
	
	
	



	ENG
	ENG1
	0.853
	45.190 ***
	0.905
	0.842
	0.760



	
	ENG2
	0.908
	105.262 ***
	
	
	



	
	ENG3
	0.853
	51.207 ***
	
	
	



	PI
	PI1
	0.833
	49.284 ***
	0.884
	0.804
	0.718



	
	PI2
	0.868
	72.818 ***
	
	
	



	
	PI3
	0.840
	47.026 ***
	
	
	







Note: ns: non-significant, *** p < 0.001.
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Table 3. Discriminant validity based on Fornell–Larcker criterion.






Table 3. Discriminant validity based on Fornell–Larcker criterion.

















	
	IN
	VI
	ENT
	PR
	SP
	PD
	TR
	ENG
	PI





	IN
	0.775
	
	
	
	
	
	
	
	



	VI
	0.499
	0.835
	
	
	
	
	
	
	



	ENT
	0.501
	0.58
	0.844
	
	
	
	
	
	



	PR
	0.529
	0.607
	0.545
	0.851
	
	
	
	
	



	SP
	0.596
	0.600
	0.592
	0.545
	0.844
	
	
	
	



	PD
	0.488
	0.560
	0.619
	0.489
	0.530
	0.801
	
	
	



	TR
	0.537
	0.678
	0.628
	0.637
	0.614
	0.548
	0.881
	
	



	ENG
	0.525
	0.462
	0.564
	0.469
	0.530
	0.485
	0.583
	0.872
	



	PI
	0.538
	0.496
	0.555
	0.464
	0.500
	0.503
	0.614
	0.696
	0.847







Note: The square root of the AVE of every multi-item construct is shown in bold on the main diagonal.
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Table 4. Results of path analysis.
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	Coefficient
	T Statistics
	Hypothesis Result





	IN -> SP
	0.294
	5.373 ***
	H1a: supported



	VI -> SP
	0.247
	4.882 ***
	H1b: supported



	ENT -> SP
	0.244
	5.128 ***
	H1c: supported



	PR -> SP
	0.106
	1.958 ns
	H1d: not supported



	IN -> PD
	−0.124
	2.279 *
	H2a: supported



	VI -> PD
	−0.202
	3.580 ***
	H2b: supported



	ENT -> PD
	−0.353
	6.056 ***
	H2c: supported



	PR -> PD
	−0.056
	1.136 ns
	H2d: not supported



	IN -> TR
	0.076
	1.701 ns
	H3a: not supported



	VI -> TR
	0.284
	5.131 ***
	H3b: supported



	ENT -> TR
	0.193
	3.995 ***
	H3c: supported



	PR -> TR
	0.218
	4.475 ***
	H3d: supported



	ENG- > PI
	0.457
	10.043 ***
	H9: supported







Note: ns: non-significant; * p < 0.05; *** p < 0.001.













[image: Table] 





Table 5. Results of mediating effect.






Table 5. Results of mediating effect.





	

	

	
Total Effect

	
Direct Effect

	
Indirect Effect




	

	

	
Coefficient

	
T Statistics

	
Coefficient

	
T Statistics

	

	
Coefficient

	
Bootstrap 95% CI






	
H4a

	
IN- > SP- > PI

	
0.122

	
4.440 ***

	

	

	
IN- > SP- > ENG- > PI

	
0.031

	
[0.010:0.057]




	

	

	

	

	

	

	
IN- > SP- > TR- > PI

	
0.010

	
[0.002:0.021]




	

	

	

	

	

	

	
IN- > SP- > TR- > ENG- > PI

	
0.007

	
[0.001:0.015]




	
H4b

	
VI- > SP- > PI

	
0.218

	
8.000 ***

	

	

	
VI- > SP- > ENG- > PI

	
0.026

	
[0.010:0.043]




	

	

	

	

	

	

	
VI- > SP- > TR- > PI

	
0.009

	
[0.002:0.019]




	

	

	

	

	

	

	
VI- > SP- > TR- > ENG- > PI

	
0.006

	
[0.001:0.014]




	
H4c

	
ENT- > SP- > PI

	
0.212

	
7.666 ***

	

	

	
ENT- > SP- > ENG- > PI

	
0.026

	
[0.009:0.047]




	

	

	

	

	

	

	
ENT- > SP- > TR- > PI

	
0.008

	
[0.002:0.018]




	

	

	

	

	

	

	
ENT- > SP- > TR- > ENG- > PI

	
0.006

	
[0.001:0.013]




	
H4d

	
PR- > SP- > PI

	
0.127

	
4.916 ***

	

	

	
PR- > SP- > ENG- > PI

	
0.011

	
[0:0.026]




	

	

	

	

	

	

	
PR- > SP- > TR- > PI

	
0.004

	
[0:0.009]




	

	

	

	

	

	

	
PR- > SP- > TR- > ENG- > PI

	
0.002

	
[0:0.006]




	
H5a

	
IN- > PD- > PI

	
0.122

	
4.440 ***

	

	

	
IN- > PD- > PI

	
0.014

	
[0.001:0.036]




	

	

	

	

	

	

	
IN- > PD- > ENG- > PI

	
0.010

	
[0.001:0.024]




	
H5b

	
VI- > PD- > PI

	
0.218

	
8.000 ***

	

	

	
VI- > PD- > PI

	
0.024

	
[0.005:0.048]




	

	

	

	

	

	

	
VI- > PD- > ENG- > PI

	
0.017

	
[0.005:0.031]




	
H5c

	
ENT- > PD- > PI

	
0.212

	
7.666 ***

	

	

	
ENT- > PD- > PI

	
0.041

	
[0.009:0.080]




	

	

	

	

	

	

	
ENT- > PD- > ENG- > PI

	
0.030

	
[0.009:0.055]




	
H5d

	
PR > PD- > PI

	
0.127

	
4.916 ***

	

	

	
PR > PD- > PI

	
0.007

	
[−0.005:0.021]




	

	

	

	

	

	

	
PR- > PD- > ENG- > PI

	
0.005

	
[−0.003:0.015]




	
H6

	
SP- > PD- > TR

	
0.142

	
2.720 **

	
0.137

	
2.607 **

	
SP- > PD- > TR

	
0.005

	
[−0.004:0.019]




	
H7a

	
IN- > TR- > PI

	
0.122

	
4.440 ***

	

	

	
IN- > TR- > PI

	
0.019

	
[−0.02:0.047]




	

	

	

	

	

	

	
IN- > TR- > ENG- > PI

	
0.013

	
[−0.002:0.029]




	
H7b

	
VI- > TR- > PI

	
0.218

	
8.000 ***

	

	

	
VI- > TR- > PI

	
0.072

	
[0.033:0.118]




	

	

	

	

	

	

	
VI- > TR- > ENG- > PI

	
0.047

	
[0.026:0.071]




	
H7c

	
ENT- > TR- > PI

	
0.212

	
7.666***

	

	

	
ENT- > TR- > PI

	
0.049

	
[0.020:0.085]




	

	

	

	

	

	

	
ENT- > TR- > ENG- > PI

	
0.032

	
[0.013:0.058]




	
H7d

	
PR > TR- > PI

	
0.127

	
4.916 ***

	

	

	
PR > TR- > PI

	
0.055

	
[0.028:0.091]




	

	

	

	

	

	

	
PR- > TR- > ENG- > PI

	
0.036

	
[0.017:0.063]




	
H8a

	
SP- > TR- > PI

	
0.214

	
3.708 ***

	
0.03

	
0.623

	
SP- > TR- > PI

	
0.035

	
[0.009:0.068]




	

	

	

	

	

	

	
SP- > TR- > ENG- > PI

	
0.023

	
[0.005:0.049]




	

	

	

	

	

	

	
SP- > PD- > TR- > PI

	
0.001

	
[−0.001:0.005]




	

	

	

	

	

	

	
SP- > PD- > TR- > ENG- > PI

	
0.001

	
[−0.001:0.003]




	
H8b

	
PD- > TR- > PI

	
0.224

	
4.065 ***

	
0.117

	
2.578 *

	
PD- > TR- > PI

	
0.014

	
[−0.009:0.038]




	

	

	

	

	

	

	
PD- > TR- > ENG- > PI

	
0.009

	
[−0.006:0.026]




	
H10a

	
SP- > ENG- > PI

	
0.214

	
3.708 ***

	
0.03

	
0.623

	
SP- > ENG- > PI

	
0.105

	
[0.042:0.169]




	

	

	

	

	

	

	
SP- > TR- > ENG- > PI

	
0.023

	
[0.005:0.049]




	

	

	

	

	

	

	
SP- > PD- > ENG- > PI

	
0.008

	
[−0.001:0.021]




	

	

	

	

	

	

	
SP- > PD- > TR- > ENG- > PI

	
0.001

	
[−0.001:0.003]




	
H10b

	
PD- > ENG- > PI

	
0.224

	
4.065 ***

	
0.117

	
2.578 *

	
PD- > ENG- > PI

	
0.084

	
[0.031:0.138]




	

	

	

	

	

	

	
PD- > TR- > ENG- > PI

	
0.009

	
[−0.006:0.026]




	
H10c

	
TR- > ENG- > PI

	
0.421

	
7.415 ***

	
0.254

	
4.659 ***

	
TR- > ENG- > PI

	
0.167

	
[0.103:0.243]








Note: ns: non-significant; * p < 0.05; ** p < 0.01; *** p < 0.001.
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Table 6. The results of t-test of gender difference.






Table 6. The results of t-test of gender difference.














	
	Gender
	N
	Mean (μ)
	Standard Deviation
	Standard Error
	T Statistics





	IN
	Male
	213
	6.026
	0.583
	0.040
	3.158 **



	
	Female
	241
	5.829
	0.743
	0.048
	



	VI
	Male
	213
	5.728
	0.885
	0.061
	1.112 ns



	
	Female
	241
	5.633
	0.915
	0.059
	



	ENT
	Male
	213
	5.521
	0.871
	0.060
	0.357 ns



	
	Female
	241
	5.492
	0.843
	0.054
	



	PR
	Male
	213
	5.729
	0.927
	0.063
	0.540 ns



	
	Female
	241
	5.680
	0.988
	0.064
	







Note: ns: non-significant; ** p < 0.01.
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Table 7. Results of gender difference theoretical model.
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	Path Coefficients-Diff

(Male-Female)
	p-Value

(Male vs. Female)





	H1a
	IN -> SP
	−0.147 ns
	0.158



	H1b
	VI -> SP
	0.029 ns
	0.778



	H1c
	ENT -> SP
	0.146 ns
	0.123



	H1d
	PR -> SP
	0.022 ns
	0.830



	H2a
	IN -> PD
	0.076 ns
	0.455



	H2b
	VI -> PD
	0.092 ns
	0.420



	H2c
	ENT -> PD
	−0.141 ns
	0.217



	H2d
	PR -> PD
	−0.011 ns
	0.901



	H3a
	IN -> TR
	−0.015 ns
	0.854



	H3b
	VI -> TR
	0.017 ns
	0.879



	H3c
	ENT -> TR
	−0.019 ns
	0.841



	H3d
	PR -> TR
	−0.038 ns
	0.698



	H4a
	IN -> SP - > ENG- > PI
	−0.009 ns
	0.743



	H4b
	VI -> SP - > ENG- > PI
	0.010 ns
	0.566



	H4c
	ENT-> SP - > ENG- > PI
	0.022 ns
	0.254



	H4d
	PR -> SP - > ENG- > PI
	0.005 ns
	0.699



	H5a
	IN- > PD- > PI
	−0.001 ns
	0.924



	H5b
	VI- > PD- > PI
	−0.003 ns
	0.874



	H5c
	ENT- > PD- > PI
	−0.037 ns
	0.269



	H5d
	PR- > PD- > PI
	−0.001 ns
	0.924



	H6
	SP- > PD- > TR
	0.015 ns
	0.317



	H7a
	IN- > TR- > PI
	0.003 ns
	0.899



	H7b
	VI- > TR- > PI
	0.011 ns
	0.741



	H7c
	ENT- > TR- > PI
	0.013 ns
	0.674



	H7d
	PR- > TR- > PI
	0.011 ns
	0.741



	H8a
	SP- > TR- > PI
	0.017 ns
	0.527



	H8b
	PD- > TR- > PI
	0.038 ns
	0.104



	H9
	ENG- > PI
	−0.097 ns
	0.292



	H10a
	SP- > ENG- > PI
	0.026 ns
	0.683



	H10b
	PD- > ENG- > PI
	−0.044 ns
	0.397



	H10c
	TR- > ENG- > PI
	−0.002 ns
	0.988







Note: ns: non-significant.
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Table 8. The results of t-test of platform difference.
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	Platform
	n
	    Mean   ( ? ? )    
	Standard Deviation
	Standard Error
	T Statistics





	IN
	e-commerce platforms
	234
	5.9840
	0.62795
	0.62795
	2.036 *



	
	social media platforms
	220
	5.8545
	0.72574
	0.72574
	



	VI
	e-commerce platforms
	234
	5.7778
	0.82232
	0.82232
	2.441 *



	
	social media platforms
	220
	5.5712
	0.96907
	0.96907
	



	ENT
	e-commerce platforms
	234
	5.5755
	0.83967
	0.83967
	1.794 ns



	
	social media platforms
	220
	5.4318
	0.86706
	0.86706
	



	PR
	e-commerce platforms
	234
	5.8376
	0.88177
	0.88177
	3.105 **



	
	social media platforms
	220
	5.5606
	1.01729
	1.01729
	







Note: ns: non-significant; * p < 0.05; ** p < 0.01.
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Table 9. Results of the impact of platform difference of the theoretical model.
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Path Coefficients-Diff

	
p-Value




	

	

	
(E-Commerce Platforms-Social Media Platforms)

	
(E-Commerce Platforms-Social Media Platforms)






	
H1a

	
IN -> SP

	
0.045 ns

	
0.675




	
H1b

	
VI -> SP

	
−0.085 ns

	
0.390




	
H1c

	
ENT -> SP

	
0.074 ns

	
0.445




	
H1d

	
PR -> SP

	
−0.056 ns

	
0.598




	
H2a

	
IN -> PD

	
−0.233 *

	
0.027




	
H2b

	
VI -> PD

	
0.062 ns

	
0.565




	
H2c

	
ENT -> PD

	
0.129 ns

	
0.233




	
H2d

	
PR -> PD

	
−0.108 ns

	
0.282




	
H3a

	
IN -> TR

	
0.021 ns

	
0.815




	
H3b

	
VI -> TR

	
0.077 ns

	
0.488




	
H3c

	
ENT -> TR

	
0.14 ns

	
0.147




	
H3d

	
PR -> TR

	
0.024 ns

	
0.812




	
H4a

	
IN -> SP - > ENG- > PI

	
0.009 ns

	
0.643




	
H4b

	
VI -> SP - > ENG- > PI

	
−0.005 ns

	
0.777




	
H4c

	
ENT-> SP - > ENG- > PI

	
0.011 ns

	
0.544




	
H4d

	
PR -> SP - > ENG- > PI

	
−0.004 ns

	
0.772




	
H5a

	
IN- > PD- > PI

	
0.053 *

	
0.01




	
H5b

	
VI- > PD- > PI

	
0.025 ns

	
0.271




	
H5c

	
ENT- > PD- > PI

	
0.041 ns

	
0.246




	
H5d

	
PR- > PD- > PI

	
0.024 ns

	
0.13




	
H6

	
SP- > PD- > TR

	
−0.019 ns

	
0.172




	
H7a

	
IN- > TR- > PI

	
0.004 ns

	
0.886




	
H7b

	
VI- > TR- > PI

	
0.014 ns

	
0.735




	
H7c

	
ENT- > TR- > PI

	
0.032 ns

	
0.325




	
H7d

	
PR- > TR- > PI

	
0.002 ns

	
0.927




	
H8a

	
SP- > TR- > PI

	
−0.02 ns

	
0.563




	
H8b

	
PD- > TR- > PI

	
0.051 *

	
0.02




	
H9

	
ENG -> PI

	
−0.178 ns

	
0.069




	
H10a

	
SP- > ENG- > PI

	
−0.116 ns

	
0.105




	
H10b

	
PD- > ENG- > PI

	
0.038 ns

	
0.481




	
H10c

	
TR- > ENG- > PI

	
−0.116 ns

	
0.105








Note: ns: non-significant; * p < 0.05.
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Table 10. Results of the impact of gender difference on the theoretical model.






Table 10. Results of the impact of gender difference on the theoretical model.





	

	
Total Effect

	
Indirect Effect

	




	

	
Coefficient

	
T Statistics

	

	
Coefficient

	
Bootstrap 95% CI

	
Results




	

	

	
Percentile

	
Bias Corrected






	
IN -> PI

	
0.122

	
4.440 ***

	
IN- > SP- > ENG- > PI

	
0.031

	
[0.010:0.057]

	
[0.011:0.059]

	
optimum




	

	

	

	
IN- > SP- > TR- > PI

	
0.01

	
[0.002:0.021]

	
[0.003:0.022]

	




	

	

	

	
IN- > SP- > TR- > ENG- > PI

	
0.007

	
[0.001:0.015]

	
[0.002:0.016]

	




	

	

	

	
IN- > PD- > PI

	
0.014

	
[0.001:0.036]

	
[0.001:0.037]

	




	

	

	

	
IN- > PD- > ENG- > PI

	
0.01

	
[0.001:0.024]

	
[0.002:0.026]

	




	
VI- > PI

	
0.218

	
8.000 ***

	
VI- > SP- > ENG- > PI

	
0.026

	
[0.010:0.043]

	
[0.012:0.047]

	




	

	

	

	
VI- > SP- > TR- > PI

	
0.009

	
[0.002:0.019]

	
[0.002:0.020]

	




	

	

	

	
VI- > SP- > TR- > ENG- > PI

	
0.006

	
[0.001:0.014]

	
[0.001:0.015]

	




	

	

	

	
VI- > PD- > PI

	
0.006

	
[0.001:0.014]

	
[0.001:0.015]

	




	

	

	

	
VI- > PD- > ENG- > PI

	
0.017

	
[0.005:0.031]

	
[0.006:0.035]

	




	

	

	

	
VI- > TR- > PI

	
0.072

	
[0.033:0.118]

	
[0.036:0.122]

	
optimum




	

	

	

	
VI- > TR- > ENG- > PI

	
0.047

	
[0.026:0.071]

	
[0.029:0.075]

	




	
ENT- > PI

	
0.212

	
7.666 ***

	
ENT- > SP- > ENG- > PI

	
0.026

	
[0.009:0.047]

	
[0.010:0.050]

	




	

	

	

	
ENT- > SP- > TR- > PI

	
0.008

	
[0.002:0.018]

	
[0.002:0.019]

	




	

	

	

	
ENT- > SP- > TR- > ENG- > PI

	
0.006

	
[0.001:0.013]

	
[0.001:0.013]

	




	

	

	

	
ENT- > PD- > PI

	
0.041

	
[0.009:0.080]

	
[0.01:0.0810]

	




	

	

	

	
ENT- > PD- > ENG- > PI

	
0.03

	
[0.009:0.055]

	
[0.011:0.058]

	




	

	

	

	
ENT- > TR- > PI

	
0.049

	
[0.020:0.085]

	
[0.02:0.0860]

	
optimum




	

	

	

	
ENT- > TR- > ENG- > PI

	
0.032

	
[0.013:0.058]

	
[0.014:0.059]

	




	
PR- > PI

	
0.127

	
4.916 ***

	
PR- > TR- > PI

	
0.055

	
[0.028:0.091]

	
[0.029:0.093]

	
optimum




	

	

	

	
PR- > TR- > ENG- > PI

	
0.036

	
[0.017:0.063]

	
[0.017:0.065]

	








Note: ns: non-significant; *** p < 0.001.
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