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In recent years, many studies have been done to identify the factors that affect teacher emotions at schools. However, the empirical evidence on how teachers’ emotions influence students’ outcomes and performance is not extensive. Against this background, this study explored the correlation between teacher EI and student academic achievement and possible mechanisms may lie in this relationship. A sample of 365 Chinese teachers from 25 public middle schools participated in this study by completing measurements of teacher EI, teacher work engagement, and teacher self-efficacy. The student academic achievement was assessed by the grades of the previous term (February to June 2020) reported by the students. The results indicated that teacher work engagement partially mediated the path from teacher EI and student academic achievement. Moderated mediation further showed that teachers with high self-efficacy had a more significant positive impact on the relationship between teacher work engagement and student academic achievement than teachers with low self-efficacy. The limitations of this study were also discussed.
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INTRODUCTION

Emotions are complex psycho-physiological processes triggered by subjectively important events in an individual’s life (Eisma and Stroebe, 2021). They have been studied by psychologists for more than a century (Berridge, 2018). Some researchers claimed that teaching is an emotional process, in which teachers manage, scrutinize, and control their feelings to achieve teaching effectiveness, to inspire students, and to create a positive environment for learning (Schonert-Reichl, 2017). The study of teacher emotions has increased remarkably since the mid-1990s, which has led educators to pay more attention to the relevance of emotional intelligence to their work (Yin, 2012; Maamari and Majdalani, 2019).

Emotional intelligence (EI), a term coined by Salovey and Mayer (1990), is usually concerned with how people perceive, regulate, and express their own personal emotions as well as other people’s feelings (Maamari and Majdalani, 2019). The current understanding of emotional intelligence in the academic domain mainly consists of two aspects: ability emotional intelligence (ability EI) and trait emotional intelligence (trait EI). The first model conceptualizes EI as a form of a cognitive ability that involves understanding and distinguishing emotional signals and information, while the second sees EI as a personality trait that is related to typical behavior (Bar-On and Parker, 2000; Lu et al., 2016). These two different models have led to the distinct measurement methods and underlying empirical bases of EI (Davis and Nichols, 2016). Considerable research on EI has found that high EI is associated with positive life outcomes, such as developing positive social relationships, identifying others’ emotional states, adjusting to others’ perspectives, enhancing communication, and managing behavior (Miao et al., 2017). In addition, low levels of EI are seen as a tendency toward self-destructive and deviant behaviors (Curci et al., 2014; Davis and Nichols, 2016), such as taking illegal drugs and consuming excessive amounts of alcohol, having poor relationships with friends, being absent from school without authorizations and expelled from school, and having feelings of depression (Brackett et al., 2004; Davis and Humphrey, 2014).

In the realm of education, scientific literature has also manifested the association between EI and successful outcomes. For example, Palomera et al. (2008) found that high levels of emotional intelligence in teachers play a significant role in teaching. Similarly, studies by Extremera and Fernández-Berrocal (2013) showed that students with a high degree of emotional intelligence are more likely to have better academic scores, psychological adjustment, social relationships, and social behavior. While a large body of research examining the relationship between teacher EI and their educational work, or between student EI and their various outcomes, empirical evidence on how teacher emotions affect student outcomes and performance is rare. Based on Frenzel’s (2014) reciprocal model of the antecedents and consequences of teachers’ emotions, we wanted to know if teachers’ high emotional intelligence was somehow beneficial to their students. Therefore, the present study, using a structural equation modeling approach, aims to explore the correlation between teacher EI and student academic achievement and possible mechanisms may lie in this relationship.



MATERIALS AND METHODS


Participants and Procedure

The sample was composed of 365 teachers from 25 public middle schools of Hubei province in the center of China. The 365 participants included 198 males (54%) and 167 females (46%). 37% of the sample were in grade seventh, 35% were in grade eighth, and 28% were in grade ninth. The average age of the participants was 38.4 years (SD = 5.3 years). The teachers’ average experience in terms of years was 6.7(SD = 2.1). There were about 72% of the participants held a bachelor’s degree, 24% held a master’s degree, and 4% held a doctoral degree. Prior to the investigation, the researcher contacted the school administrators by emails or phones, and asked them to invite their teachers to participate this research. The questionnaires were originally designed in English. The researchers translated and back-translated the English language of the questionnaires, and then conducted data collection with the Chinese version. The questionnaires were accompanied by a covering letter explaining the purpose and process of the project. The participation in this survey was voluntary. Participants could withdraw at any time during the survey, and all of their answers were confidential and anonymous.



Measures

The teacher EI was assessed with the Wong and Law’s Emotional Intelligence Scale (WLEIS: Wong and Law, 2002). It is a 16-item self-report EI measure that comprises 4 sub-scales: self-emotion appraisal (SEA; 4 items—“I have good understanding of my own emotions”), others’ emotion appraisal (OEA; 4 items—“I am a good observer of others’ emotions”), use of emotion (UOE; 4 items—“always tell myself I am a competent person”), and regulation of emotion (ROE; 4 items—“I am quite capable of controlling my own emotions”). Participants’ response was recorded using a 7-point Likert type scale from 1 = “totally disagree” to 7 = “totally agree.” The Cronbach’s alpha of teacher EI for this study was 0.843.

The teacher work engagement was assessed using the ETS (Klassen et al., 2013). It is consisted of 16 items. These items are distributed in four dimensions: cognitive engagement (CE; 4 items), example: “while teaching, I work with intensity”; emotional engagement (EE; 4 items) and example: “I am excited about teaching; social engagement with the students” (SEC; 4 items), example: “In class, I care about the problems of my students”; and social engagement with the colleagues (SES; 4 items), example: “At school, I value the relationships I build with my colleagues.” The measure is rated on seven-point Likert scales ranging from 1 = “never” to 7 = “always.” In the current sample, the Cronbach’s alpha of teacher work engagement was 0.893.

The teacher self-efficacy is assessed with TSES (short form), developed by Tschannen-Moran and Woolfolk Hoy (2001). It is a 12-item measure that comprises 3 sub-scales: efficacy in student engagement (4 items—“How much can you do to motivate students who show low interest in schoolwork?”), efficacy in instructional strategies (4 items—“To what extent can you craft good questions for your students?”), and efficacy in classroom management (4 items—“How much can you do to motivate students who show low interest in schoolwork?”). The measure is assessed by a 9-point Likert scale from 1 to 9, ranging from “none” in the “a great deal.” The Cronbach’s alpha coefficient of TSES was 0.866.

The students’ academic achievement was assessed by the grades of the previous term (February to June 2020) reported by the students. A class average score was assigned to the corresponding teacher participant. It was calculated based on one mandatory subject in the Chinese education curriculum: mathematics. Students’ grades were ranged from 1 (“insufficient”) to 5 (“outstanding”) so higher scores indicate better academic performance.



Data Analysis

Structural equation modeling (SEM) was utilized to test our hypotheses. The software used to perform SEM analyses was Mplus version 7.4 (Muthén and Muthén, 2015). First, we conducted a total effect analysis to test the relationship between teacher EI and student academic achievement (H1). Then, we conducted a mediation analysis to test the mediating effect of teacher work engagement on the relationship between teacher EI and student academic achievement (H2). Finally, we performed a moderated mediation model to test the moderating effect of teacher self-efficacy on the relationship between teacher work engagement and student academic achievement (H3), as well as on the mediating effect of teacher work engagement abovementioned.

Particularly, we used the Latent Moderated Structural Equations (LMS) method to construct the latent interaction term of teacher work engagement and self-efficacy (Cheung and Lau, 2017). Moreover, we employed the bootstrapping method to determine the significance of the mediating effect of teacher work engagement and the moderated mediating effect, because both effects involve the product of two path coefficients (Zhao et al., 2010; Hayes, 2015). Specifically, we used 1,000 bootstrapped resamples to compute the 95% confidence intervals (CI) of the mediating effect and the moderated mediating effect. The focused effects can be determined as significant if the 95% CI did not contain zero (Preacher and Hayes, 2008).




HYPOTHESIS DEVELOPMENT


Teacher EI and Student Academic Achievement

According to Bar-On (2010), EI is a component of positive psychology that has significant implications for human performance, wellbeing, and subjective wellbeing. In the context of education, teacher EI is an important personal resource when teachers are faced with the demands of their profession (Valente et al., 2020). EI has been categorized by Chan (2004) into four dimensions: emotional appraisal, positive regulation, empathic sensitivity, and positive utilization. Emotional appraisal refers to the assessment of self-emotions (e.g., knowing the reasons for mood changes), positive regulation refers to the regulation of self-emotions (e.g., expecting good things to happen), empathic sensitivity refers to the recognition of others’ emotions (e.g., recognizing emotions from facial expressions), and positive utilization refers to the use of emotions (e.g., solving problems in positive emotions).

Reviewing the previous literature on teacher EI, the majority of studies focuses primarily on the impact of teacher EI on various teacher outcomes. For example, some researchers have explored the relationship between teacher EI and self-efficacy (e.g., Moafian and Ghanizadeh, 2009). In the study of Singh and Jha (2012), they pointed out that teachers’ EI was highly relevant to their efficacy and to improve their performance. Similarly, Wu et al. (2019) found that teachers with higher EI tended to exhibit a higher level of self-efficacy. In their study, the participants demonstrated a greater motivation to teach and fewer intentions to quit the profession. Teacher EI and “burnout” have also been explored. Overall, empirical findings have shown that teachers with high scores in the highest-level dimension of EI show lower levels of exhaustion or burnout (e.g., Platsidou, 2010; Pishghadam and Sahebjam, 2012). Additionally, some studies have examined the relationship between teacher EI and job commitment. According to these studies, EI has a positive impact on teachers’ energy, focus, and persistence (e.g., Naderi Anari, 2012 Mérida-López et al., 2017).

While a large body of research indicates that teacher EI is positively correlated with various teacher outcomes, studies on the association between teacher EI and student outcomes are rare and have yielded mixed results. For example, Curci et al. (2014) argued that teacher EI contributes to student achievement by enhancing students’ perceived competence and self-esteem. Contrary to Curci et al. (2014), Koifman (1998) found no link between teacher EI and student achievement. Against this background, future research involving these two variables is necessary to be done.

Academic achievement refers to the educational outcomes of a person at educational institutions (Cheng et al., 2019). Educational institutions are not just places where knowledge is imparted, but places where educators inspire and support students (Welmilla, 2020). Modern educators are supposed to control their emotions and, equally important, establish good interactions and connections with students when providing effective instruction. Teachers with high EI levels tend to be more concerned about their students (Alam and Ahmad, 2018). They can better perceive the needs of students and respond to those needs positively. According to Welmilla (2020), teachers with high emotional intelligence are good at engaging students in learning activities, which has a positive impact on student learning outcomes. Based on the empirical evidence provided in the above section, we hypothesize that as:


H1a: Teachers’ emotional intelligence is positively related to student academic achievement.
 



Mediation Effects of Teacher Work Engagement

Teacher work engagement is a motivational concept that refers to teachers’ voluntary allocation of physical, cognitive, and emotional resources directed at the range of tasks demanded by a teaching role (Christian et al., 2011). It is a positive, enduring, work-related mindset (Schaufeli et al., 2002). According to Klassen et al. (2013), teacher work engagement includes three domains: cognitive-physical, emotional, and social. Sometimes, these three domains are incorporated into one higher-order engagement construct, in which each domain is experienced simultaneously or holistically (Klassen et al., 2013).

According to the Job demands–resources model (Bakker and Demerouti, 2017), personal resources are one of the key factors influencing work engagement. The EI, as one of the personal resources, contributes significantly to work engagement. Reviewing the previous literature, the growth of research on the correlation between EI and work engagement in school settings has been rapid (Mérida-López et al., 2017; D’Amico et al., 2020). These studies pointed out that teacher EI is strongly related to all three work engagement dimensions. For example, Mérida-López and Extremera (2017) argue that EI can help teachers reduce burnout and thus have a positive impact on teachers’ engagement in their work.

Additionally, teacher work engagement is also considered a predictor of student academic performance (Addimando, 2019). According to Basikin (2007), engaged teachers are adept at giving students a high level of attention during the learning process, developing appropriate strategies that assist them in understanding the behavior of students, creating good lesson plans, and assessing student performance effectively in the learning process. Furthermore, a teacher who is engaged in the classroom and actively involved in developing a healthy student-teacher relationship will promote students’ engagement and thereby improve students’ academic achievement (Addimando, 2019). Thus, we propose that as:


H1b: Teacher work engagement has a mediation effect on the relationship between teacher EI and student academic achievement.
 



Moderating Effects of Teacher Self-Efficacy

Self-efficacy reflects a person’s beliefs about his or her capacities to execute specific actions required to produce a given achievement (Bandura, 1997). In the educational setting, teacher self-efficacy refers to teachers’ self-referent judgments or perceptions about their abilities to successfully complete teaching-related tasks and bring about desired outcomes of students (Klassen et al., 2011). According to the model of teacher self-efficacy structure (Tschannen-Moran and Woolfolk Hoy, 2001), teacher self-efficacy includes three aspects, which are self-efficacy for classroom management, self-efficacy for instructional strategies, and self-efficacy for student engagement. These three dimensions have high reliability, and factor analysis confirms the presence of higher-order dimensions of teacher self-efficacy in teachers’ perceived ability to perform teaching-related tasks (Perera et al., 2019).

Prior studies have revealed that efficacious teachers who believe themselves having the ability to successfully execute teaching tasks are more likely to be engaged in their work (Granziera and Perera, 2019). In other words, teachers with a strong sense of efficacy tend to be more enthusiastic and committed to their work. For instance, Skaalvik and Skaalvik (2014) discovered that higher levels of teacher self-efficacy led to greater levels of work engagement among school teachers. Longitudinal evidence conducted by Simbula et al. (2011) has also supported the view that teachers’ self-efficacy generalizes their engagement to their work. Similarly, Lu et al. (2016) revealed that the levels of teacher self-efficacy may significantly influence their persistence, commitment, and teaching behaviors in working with challenging students. Teachers’ self-efficacy has also been noted to be one of the most significant factors that affect students’ achievement (Kim and Seo, 2018). According to Tschannen-Moran and Woolfolk Hoy (2001), teachers who are confident in their ability to teach and in their ability to motivate students tend to have a greater effect on their students’ academic performance even if the students lack academic motivation. The findings of Kim and Seo (2018) are consistent with the study of Tschannen-Moran and Woolfolk Hoy (2001). They stated that teachers with high levels of self-efficacy know the importance of their teaching confidence and how their beliefs take their students toward success in academic learning. Drawing on these evidences, we propose the hypothesis as follows:


H2: Teacher self-efficacy moderates the positive relationship between teachers’ work engagement and students’ academic achievement, such that this relationship is strong for high (vs. low) self-esteem.
 




RESULTS


Preliminary Analyses

Table 1 displays the means and standard deviations of correlations among variables examined in this study. Teacher EI is positively correlated with student academic achievement, providing preliminary evidence for H1. Teacher work engagement is positively correlated with teacher EI and student academic achievement, offering preliminary evidence for H2. As these variables except for academic achievement were measured by self-report scales, common-method bias was checked using Harman single-factor testing (Podsakoff and Organ, 1986). The testing yielded 11 factors with eigenvalues higher than one and the first factor only accounted for 20.216% of the total variance, so common-method bias is not a salient issue in this study.



TABLE 1. Descriptive statistics and correlations (N = 365).
[image: Table1]

Table 2 shows the results of the total effect of teacher EI on student academic achievement. The fit goodness of the total effect model is acceptable: χ2 = 252.354, df = 243, χ2/df = 1.038, CFI = 0.994, TLI = 0.993, RMSEA = 0.010 (Hu and Bentler, 1999). H1 proposes that teacher EI is positively related to student academic achievement. As is shown in Table 2, teacher EI can positively predict student academic achievement (b = 0.572, p < 0.001). Therefore, H1 is supported.



TABLE 2. Total effect of teacher EI on student academic achievement.
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Mediating Effect Analysis

Table 3 shows the results of the mediating effect of teacher work engagement. The fit goodness of the total effect model is acceptable: χ2 = 849.355, df = 733, χ2/df = 1.159, CFI = 0.973, TLI = 0.971, RMSEA = 0.021 (Hu and Bentler, 1999). H2 proposes that teacher work engagement mediates the relationship between teacher EI and student academic achievement. As is shown in Table 3, teacher EI can positively predict teacher work engagement (b = 0.452, p < 0.001), and also, teacher work engagement can positively predict student academic achievement (b = 0.580, p < 0.001). Furthermore, the bootstrapping 95% CI for the mediating effect [b = 0.262, 95% CI = (0.156, 0.456)] does not contain zero, indicating that the examined mediating effect is statistically significant (Zhao et al., 2010). Thereby, H2 is supported. As the direct effect of teacher EI on student academic performance is still significant (b = 0.312, p = 0.001), teacher work engagement partially mediates the positive association between teacher EI and student academic performance.



TABLE 3. Mediating effect of teacher work engagement.
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Moderated Mediation Effect Analysis

Table 4 presents the results of the moderated mediation model. Since the LMS method do not provide traditional model fit indices, we followed the procedures recommended by Maslowsky et al. (2015) to access the fit goodness of the moderated mediation model. First, we ran a null model which excludes the latent interaction term (i.e., Teacher work engagement × Teacher self-efficacy), the result showed that this null model fits well (χ2 = 1509.717, df = 1,274, χ2/df = 1.185, CFI = 0.960, TLI = 0.958, RMSEA = 0.023). Second, we used log-likelihood ratio test to evaluate whether the model fit of the full model (i.e., the moderated mediation model including the latent interaction term) is significantly better than that of the null model. As indicated by the results of the log-likelihood ratio test {χ2 = −2[(−30175.443)–(−30171.076)] = 8.734, df = 1, p = 0.003}, the model fit of the full model is significantly better than that of the null model. Therefore, we can conclude that the moderated mediation model is also a well-fitted model (Maslowsky et al., 2015).



TABLE 4. Mediating effect of teacher work engagement moderated by teacher self-efficacy.
[image: Table4]

As is shown in Table 4, the path coefficient of the interaction term is significant and positive (b = 0.162, p = 0.002), indicating that the moderating effect of teacher self-efficacy on the association between teacher work engagement and student academic achievement is significant. Simple slope test was further conducted and the result showed that as: when teacher self-efficacy is low (M-SD), the path coefficient from teacher work engagement to student academic achievement is 0.326, but when teacher self-efficacy is high (M-SD), the path coefficient from teacher work engagement to student academic achievement is 0.641. The difference between the two coefficients is also significant (diff = 0.315, p = 0.004). Consequently, the relationship between teacher work engagement and student academic achievement is stronger for high (vs. low) teacher self-efficacy (see Figure 1), supporting H3. We also tested whether the mediating effect of teacher work engagement is moderated by teacher self-efficacy, and the results showed that the index of the moderated mediation is significant [index = 0.085, bootstrapping 95% CI = (0.032, 0.174) excluding zero]. Hence, teacher self-efficacy moderates the mediating effect of teacher work engagement.

[image: Figure 1]

FIGURE 1. The moderating effect of teacher self-efficacy.





DISCUSSION


Main Findings

The present study used a moderated mediation to examine whether teacher work engagement would mediate the link between teacher EI and student academic achievement, and whether teacher self-efficacy would moderate the relationship between teacher work engagement and student academic achievement. Overall, our findings supported our hypotheses.

Consistent with our hypothesis, this study showed that teacher EI, as an important personal resource, could be a significant factor for students’ academic achievement. This finding does not support the results of such previous research performed by Koifman (1998), which found that teacher EI did not affect student achievement. This difference may be culturally related. Zhang and Zhu (2008) claimed that each culture has its unique emotional patterns, which have different meanings and effects on its members. In general, people from collectivist cultures perceive the self as a communal, relational entity that is connected to others. In the Chinese educational context, teachers play a dominant role in the classroom. Chinese students are more likely than Western students to have dependent relationships with their teachers.

Another major finding of this study was that teacher work engagement partially mediates the positive association between teacher EI and student academic achievement as the mediation model verification shows. Although quite a number of research has supported the relationship between teacher EI and work engagement (Mérida-López et al., 2017; D’Amico et al., 2020), as well as teacher work engagement and student academic achievement (Basikin, 2007; Addimando, 2019), to our knowledge, this study is the first to explore the mediating role of teacher work engagement between teacher emotional intelligence and student academic achievement. Consistent with our hypothesis, teacher EI could predict student academic achievement through the indirect effect of teacher work engagement. In other words, emotional intelligence can help teachers reduce burnout and thus become more engaged in the classroom, which in turn will improve student academic achievement.

Our findings confirmed that teacher self-efficacy played a moderating role in the influence of teacher work engagement on student academic achievement. Prior studies have revealed that teachers with a strong sense of efficacy exhibit greater levels of engagement (Skaalvik and Skaalvik, 2014; Granziera and Perera, 2019) and have a more positive impact on students’ academic learning (Tschannen-Moran and Woolfolk Hoy, 2001; Kim and Seo, 2018). However, those studies did not explore the moderating role of teacher self-efficacy between teacher work engagement and student academic achievement. This study found that teachers with high self-efficacy had a more significant positive impact on the relationship between teacher work engagement and student academic achievement than teachers with low self-efficacy. Our findings also support the opinion that teachers with higher levels of self-efficacy appear to view teaching challenges as a controllable factor and are more likely to use innovative teaching methods in order to help their students succeed (Basikin, 2007).



Limitations

The limitations of the current study should be mentioned. First, only students and teachers from Chinese schools were assessed, which is a small number, which may affect the representativeness of the sample. A large sample of students and teachers from different countries, different ages, and different cultures will more accurately reveal the influence of teacher EI on student academic achievement. Second, this study only focuses on the influence of teacher EI, self-efficacy, and work engagement on student academic achievement, and does not involve student EI, self-efficacy, and work engagement. These factors also have an important impact on student academic achievement, and their influencing mechanism and joint effect are worth further study. Third, there may be other mediators, moderating variables, and relationship models. Individual emotion, personality characteristics, school atmosphere, family atmosphere, and peers may play a mediating or moderating role in the relationship between teacher EI and student academic achievement. This study establishes a moderated mediation model between teacher self-efficacy and work engagement about student academic achievement but does not exclude the possibility of multiple and mediated moderating models.




CONCLUSION

In sum, the present study may be the first study to investigate the correlation between teacher EI and student academic achievement by examining a moderated mediation model. It reveals that the relationship between teacher EI and student academic achievement could be mediated by teacher work engagement. Besides, the link between teacher work engagement and student achievement is moderated by teacher self-efficacy. Our study hopes that EI training will be considered as part of the training program for pre-service teachers. In addition, schools can provide EI training to teachers who face difficulties with classroom control or expect to build good relationships with students.
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