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Introduction: Basic psychological needs satisfaction (BPNS) and Emotional
intelligence (El) have been underscored as helpful psychological constructs in
explaining academic engagement. However, the joint interaction of BPNS with
El abilities to explain academic engagement has not been tested. Therefore, the
present study aimed to investigate the interactive role of BPNS with El abilities in
the prediction of academic engagement in a sample of Chinese university students.

Methods: A questionnaire survey was administered to a sample of 466
university students. The data were analyzed using the SPSS (version 21.0)
software. The first analysis consisted of descriptive statistics (including mean
and standard deviation) and Pearson’s correlations among BPNS, El, and
academic engagement. Through structural equation modeling (SEM), direct
and indirect effects were calculated.

Results: The results showed that BPNS was positively associated with academic
engagement and that only the Use of emotion dimension of El mediated these
associations.

Discussion: These results suggest that important interventions incorporated
with BPNS and El abilities, especially the use of emotion ability, may be
performed to promote university students’ academic engagement.

academic engagement, positive psychology, basic psychological needs, emotional
intelligence, use of emotion

Introduction
Academic engagement in the current situation

As a psychologically satisfying mental state, academic engagement refers to a persistent
affective and cognitive state of contentment toward studying and learning, rather than a

momentary and specific condition (Salanova et al., 2010; Casuso-Holgado et al., 2013; Chen
etal, 2021). Extensive research literature has indicated that academic engagement is a key
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facilitator of higher academic achievements, and also can effectively
reduce the levels of dropout rates (e.g., Newmann et al., 1992;
Chipchase et al., 2017; Kwon et al., 2018). Recently, facilitating
engagement has also been revealed to reduce the adversarial impact
of sociodemographic predictors on student performance (Lei et al.,
2018). So far, research have showed that both personal variables and
social-contextual variables could influence the student’ academic
engagement (Patrick et al., 2007; Wu et al., 2010; Stoeber et al., 2011;
King and Ganotice, 2014; Kilday and Ryan, 2019; MacCann et al.,
2020; Virtanen et al., 2020; Garcia-Martinez et al., 2022; Luo and
Luo, 2022; Saleem et al., 2022).

Positive psychology, which is a rising field in psychology, has
given us new insights into the personal and contextual variables
which influenced academic engagement (Carmona-Halty et al,
2021; Dewaele and Li, 2021; Kang et al., 2021; Luthans et al., 2021;
Saleem, 2022). Among the scientific existing literature, two
theories need to be noticed particularly. One is the self-
determination theory (SDT), which emphasizes the importance of
organic interaction between internal individual factors and
external social-contextual factors (Ryan and Deci, 2017). As such,
only if the influence of external social-contextual factors is
transformed into individual intrinsic factors through autonomous
motivation, academic engagement could be sustainable and
effective. The other is the demands-resources theory (JD-R), which
concerns the extent to which people apply their personal resources
in their everyday life (Schaufeli and Taris, 2014). According to
JD-R, some personal psychological resources could influence
performance by affecting engagement. For example, adaptability,
compassion, mindfulness, psychological capital, self-concept, etc.,
being personal resources, could create a motivational process
leading to academic engagement, and, in turn, improve academic
achievement and students’ life satisfaction (e.g., Armenteros et al.,
2021; Carmona-Halty et al., 2021; Putwain et al., 2021).

Based on these two theories, recently, a growing body of
literature has been focusing on the simultaneous effects between the
personal and social-contextual factors, such as teacher-student
relationship, flourishing, and academic performance (Chamizo-
Nieto et al,, 2021); academic performance, academic engagement,
and psychological capital resources (Martinez et al., 2019); academic
buoyancy, adaptability, and engagement (Martin et al., 2017); and
achievement goals, achievement emotions, and academic
engagement (Putwain et al.,, 2022). Despite the growing body of
literature that indicates a complex interplay between personal and
social-contextual factors, however, most of the studies on the
influencing factors of academic engagement have been identified
and recognized in the outcome variables such as academic
achievement, life satisfaction, and mental health. Among them,
academic engagement is mainly regarded as an independent
variable, a mediating variable, or a moderating variable, and few
studies directly consider academic engagement as a dependent
variable. Furthermore, the simultaneous effects were found mainly
in the field of Primary, Secondary, and high-school contexts, but less
attention has been paid to university settings. Thus, there is a need
to further investigate whether or not the patterns of relationships
found in previous literature are also found at the university level.
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In a sample of university students, the present study would
take academic engagement as a dependent variable, in line with
previous studies from the field of positive psychology, focusing on
individual psychological factors that affect academic engagement
and its influencing mechanism. Among all these variables, basic
psychological needs satisfaction (BPNS) and emotional
intelligence (EI) would be examined simultaneously. To the best
of our knowledge, the joint interaction of BPNS with EI abilities
to explain academic engagement has not been tested in university
students. The identification of these associations allows for a more
reliable understanding of how the motivational variables and
individual psychological resources are related to the academic
engagement with university students. This understanding will
provide the basis for the implementation of programs that help to
improve academic engagement in the university environment.

BPNS and academic engagement

Academic engagement describes the degree to which students
engage themselves in learning-related activities. Traditionally,
academic engagement is considered a multidimensional
construct, comprising behavioral, cognitive, and emotional
dimensions (e.g., Fredricks et al., 2004; Appleton et al., 2008;
Pietarinen et al., 2014). More recently, some studies have
articulated a fourth dimension, i.e., agentic engagement, which
highlights student’s constructive contribution toward the flow of
the instruction he receives (Reeve, 2013).

Due to the following two reasons, the present study used
Schaufeli et al’s definition of engagement, in which academic
engagement is described as a “positive, fulfilling, work-related
state of mind that is characterized by vigor, dedication, and
absorption” (Schaufeli et al., 2002, p. 74). The first reason is that
the Schaufeli et al’s model was proposed directly from university
students based on their research on employee engagement. The
second reason is that, compared with other educational phase,
although university students are not formally employed by the
university, students’ studies are involved in coercive, structured
tasks and activities (e.g., attending class, cooperating and
competing with others, and submitting assignments), which
makes academic engagement in university more similar with work
(Walker et al., 2006). For example, Saleem et al. (2022) recently
posited that post-graduate student’ s educational journey is much
different than high-school students in terms of length of the
degree, course work, examination, assessment, educational
outcomes, teaching methodology, and so on.

According to Schaufeli et al’s model, academic engagement is
a highly motivated and satisfying mental state. Given the
motivational nature of academic engagement, a lot of scientific
literature in the field of education have investigated the
motivational predictors of academic engagement, such as self-
efficacy, achievement emotions, and achievement goals (Patrick
et al,, 2007; Diseth et al., 2012; Song et al., 2015; Stahlberg et al.,
2019; Zysberg and Schwabsky, 2021). Among the variables,
according to SDT, the fulfillment of the basic psychological needs
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(i.e., autonomy, competence, and relatedness) is critical to students
intrinsic motivation, as these three basic needs are the necessary
conditions for individual psychological growth, internalization,
and mental health (Jang et al., 2012). For example, in a sample of
648 university teachers in China, Jin et al. (2022) found that
meeting the three types of BPNS correlated positively with work
engagement. Furthermore, a large number of empirical studies
have shown that the satisfaction of the three psychological basic
needs-either separately or in combination-could have a positive
and significant impact on learning engagement and academic
performance (Hofer and Busch, 2011; Madjar et al., 2013;
Carmona-Halty et al., 2019; Martin and Collie, 2019). For
example, in a sample of 366 Korean high-school students using a
three-wave longitudinal research, Jang et al. (2016) found that
students tend toward a semester-long trajectory of rising
engagement when they perceive their teachers to be autonomy
supportive and need satisfying. Similarly, Carmona-Halty et al.
(2019) also found that students whose basic psychological needs
are satisfied at school experience more academic psychological
capital, which, in turn, leads to better academic performance.

Furthermore, empirical studies have linked discrete
psychological needs to learning and achievement. In a study
conducted by Gasiewski et al. (2012) with 2,873 students across 15
Colleges and universities, it was indicated that students who
reported feeling comfortable asking questions in class and seeking
out tutoring, i.e., autonomy need was respected and satisfied,
tended to be more engaged in courses where the instructor
persistently displayed an openness to student questions. Regarding
to the competency need, which concerns the feeling that
individuals experience the control of their environment and
ability development. Based on competence motivation theory,
Wong et al. (2002) identified self-worth as a significant predictor
of motivational orientation and academic outcomes. Related need
refers to the feelings of being connected to others. Studies have
identified that a supportive teacher-student relationship may
provide students with a sense of security that promotes their free
and active participation in classroom academic activities (Quin,
2017). More recently, a meta-analysis conducted by Roorda et al.
(2017), based on 99 studies with preschool to high-school
students, has shown that the total effect size for the associations
between both positive teacher-student relationships and
engagement was 7 =0.39 (p <0.01) and negative relationships and
engagement was r =—0.32 (p <0.01).

Considering past empirical research herein described, this
study will propose the following hypotheses:

Hypothesis 1 (HI): BPNS is positively correlated with
academic engagement.

The mediating role of El
Engagement is not only highly motivated state, but also

strongly affected by emotions, which are an inherent part of the
human existence in any context (Brackett et al., 2021). Thus, while
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examining intrinsic factors, researchers also have found emotional
intelligence (EI) to be an important predictor of academic
engagement (e.g., Sinclair et al., 2003; Mavroveli et al., 2009;
Durlak et al., 2011; Huang et al., 2022).

In the scientific literature EI was usually defined in two
different ways, i.e., ability model and trait model (Zeidner et al.,
2008). Both models have been used in many domains, such as
nursing, teaching, physical activity, and teleworking (Law et al.,
2004; Smitha et al., 2009; Cebrian et al., 2020). In the current
study, EI is conceptualized from the ability model developed by
Mayer et al. (2008), which is defined as a mental ability for
perceiving, understanding, regulating, and using one’s own and
others’ emotions in thinking and action. Research literature
suggests that emotionally intelligent people with higher EI also
show more positive mood, higher levels of life satisfaction, well-
being, flourishing, better psychological adjustment, and lower
levels of psychological stress across different samples (e.g., Chu,
2010; Su and Reeve, 2011; Szczygiel and Mikolajczak, 2017;
Meérida-Lopez and Extremera, 2020; Karapetyan, 2021).

In the field of education, there is an increasing consensus on
the idea that EI is an important skill that teachers and students
must develop (Sha et al., 2022). For example, with a total of 702
teachers working at different educational levels in southern Spain,
Mérida-Lopez et al. (2020) found that EI and self-efficacy were
positively related to teachers’ work engagement and negatively
related to withdrawal intentions. As to students, as MacCann et al.
(2011) suggest that EI is characterized as the third most important
predictor after Intelligence and Conscientiousness in academic
achievement. Recently, in a study conducted by Estrada et al.
(2021) with 550 students from four higher education institutions
and one secondary school, it was observed that EI was shown to
be positively related to compassion and higher levels of
commitment, which, consequently, led to better academic
performance.

Furthermore, some previous research also suggested that EI
would positively relate to BPNS (Emery et al., 2016). According to
the SDT, psychological needs contain both cognitive and affective
elements and BPNS appears as an important motivation factor for
the development of EI (Raufelder et al., 2016). For example, in a
study conducted with 16 Coaches and 171 youth athletes by
Watson and Kleinert (2019), it was observed that coaches’ EI was
related to basic need satisfaction in athletes. More recently, in a
sample of 1,332 students in Southwest Spain, Rivera-Pérez et al.
(2021) suggested that positive and significant associations were
found between cooperative academic and EI in all school stages.
The results indicated that people with higher BPNS would tend to
develop a better EL

In addition, the mediating role of EI between individual
variables and positive psychological outcomes has been proposed
in the field of workplace (e.g., C6té, 2014; De Clercq et al., 2014;
Castillo-Gualda et al., 2019). For example, in a sample of 201
Italian workers, Di Fabio et al. (2018) indicated that EI mediated
the relationship between personality traits and both hope and
optimism. Similarly, the role of individual differences on the
strength of implicit motives in the relationship between needs for
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relatedness and well-being has also been observed (Di Fabio and
Kenny, 2016). For instance, in a study conducted by Callea et al.
(2019) with 216 Ttalian participants, it was observed that those
who showed the higher levels of psychological need for relatedness
were more positively associated with both happiness and
flourishing and that EI mediated these associations.

Taken together, based upon past empirical studies and the
current knowledge on the role of EI herein described, the present
study will propose the following two hypotheses:

Hypothesis 2 (H2): BPNS is positively correlated with
Emotional intelligence (EI).

Hypothesis 3 (H3): EI plays a mediating role in the relationship
between BPNS and academic engagement.

The present study

Based on previous findings, this research aimed to investigate
relationships among BPNS, EI, and academic engagement in a
sample of university students; specifically, the mediated role of
the different dimensions of EI would be examined. The present
study may contribute to the literature in two ways. First, no
studies have simultaneously considered the relationships of both
BPNS and EI on academic engagement. By identifying the
indirect effects of BPNS on increasing academic engagement as
mediated through EL our results can contribute to the positive
psychology literature. Once the relationships were identified,
effective interventions could be designed to improve academic
engagement among university students.

Second, although the mediated role of EI between individual
variables and positive psychological outcomes had been found in
the field of workplace, as to which dimension of EI having the
mediated role was still a controversial issue (Extremera et al.,
2020). By assessing the independent roles of different dimensions
of EI between BPNS and academic engagement, the present study
may shed some light on the importance of considering EI skills as
potential mediated factors in the associations between academic
engagement and its correlates.

Materials and methods
Participants and procedure

The present study conducted a questionnaire survey at a
single university in Zhoukou city from middle China. Students
were recruited by means of convenience sampling. This research
was conducted in accordance with the Declaration of Helsinki,
written informed consent was given to all participants and their
privacy, feelings, and intentions were fully considered (Goodyear
et al,, 2007). With necessary guidance and support, participants
voluntarily filled in the questionnaire at the classroom. The
electronic Questionnaires were distributed on the spot, and
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questionnaires would not be submitted until all questions had
been answered. Thus, there were no uncompleted questionnaires,
and a total of 506 questionnaires were collected. The questionnaire
took about 15 min, so questionnaires that took too short, i.e., less
than 5 min, or significantly inconsistent, were excluded. Finally,
we got 466 valid questionnaires for final analysis. While
questionnaire survey was collected, as senior students were on an
off-campus internship, they were not included in the sample.
Among participants, 88 were men (18.9%) and 378 were women
(81.1%), with a predominantly female student sample. Overall,
there were 332 first-year students (71.2%), 111 s-year students
(23.8%), and 23 juniors (4.9%). As to major, there were 308
students (66.1%) in arts and social science, 66 students (14.2%)

in science, and 92 students (19.7%) in engineering.
Measures

Academic engagement scale

Academic engagement was assessed by the Work Engagement
Student Scale (UWES-SS) created by Schaufeli et al. (2002). The
scale consists of 14 items which evaluate three dimensions of
academic engagement: (1) vigor, with 5 items (e.g., When studying
I feel strong and vigorous); (2) dedication, with 5 items (e.g., My
studies inspire me); and (3) absorption, with 4 items (e.g., I can
get carried away by my studies). All items were scored on a five-
point Likert scale, from 1 (never) to 5 (always). A higher score on
this scale indicates a higher level of academic engagement.

Basic psychological needs satisfaction scale

Basic Psychological needs satisfaction was assessed with Basic
Psychological Needs Satisfaction scales (BPNSs), proposed by
Ryan and Deci (2017). The scale consists of 14 items which
evaluate three dimensions of BPNS: (1) Autonomy, with 6 items
(e.g., I can try to solve tasks my own way); (2) Competence, with
6 items (e.g., I am considered capable of difficult tasks); and (3)
Social relatedness, with 4 items (e.g., I feel accepted by my
classmates). This scale adopts a 5-point Likert scoring system,
from 1 (strongly disagree) to 5(strongly agree). A higher score on
this scale in university students indicates a higher level of the
satisfactions of their basic psychological needs.

Emotional intelligence scale

Emotional intelligence was assessed with the Wong and Law
Emotional Intelligence Scale (WLEIS). This scale is a self-report
measure, composed of 16 items, with a 5-point Likert-type scale
ranging from 1 (strongly disagree) to 5 (completely agree). The
Chinese validation (Sha et al., 2022) proposed a factor solution in
four dimensions: (1) Self-emotion appraisal (SEA), with 4 items (e.g.,
I really understand what I feel); (2) Others’ emotion appraisal
(OEA), with 4 items (e.g.,  am a good observer of others’ emotions);
(3) Use of emotion (UOE), with 4 items (e.g., I am a self-motivated
person); and (4) Regulation of emotion (ROE), with 4 items (e.g.,
I have good control of my own emotions). A higher score on this
scale indicates a greater degree of emotional intelligence.
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Demographic variables

Participants’ demographic data, including information about
gender, grade level, and major, were collected with our
questionnaire. Previous research showed that those demographic
variables may have a direct or mediated effect on basic Psychological
needs satisfaction and emotional intelligence (Madjar et al., 2013;
Martin and Collie, 2019; Cebrian et al., 2020; Karapetyan, 2021), so
they were considered as controls in the present study.

Reliability and validity analysis

To evaluate the measurement model, the following indicators
were used in the present study: standardized factor loadings,
component reliability (CR), average variance extracted (AVE),
Cronbach’s alpha coeflicients (a), and discriminant validity. The
results of reliability and validity analysis are shown in Table 1.

At the beginning, item analysis was used to eliminate
inappropriate questions from the questionnaire. There were
totally 46 items in the original questionnaire, the items with
factor loadings below 0.5 were deleted. After this process, three
items in the Basic Psychological Needs Satisfaction Scale (i.e.,
“we are taught to work independently” in the Autonomy
Subscale, “T have already learned a lot with this teacher” and “I
feel challenged in class” in the Competence Subscale), and three
in the Academic Engagement Scale (i.e., “When I get up in the
morning, I feel like going to class” in the Vigor Subscale, “I find
my studies challenging” in the Dedication Subscale and “Time
flies when I’ m studying” in the Absorption Subscale), the factor
loadings of which were below 0.5, were deleted. Finally, 40 items
in total remained for further analysis, including 11 for the
Academic Engagement scale (i.e., 4 items in the Vigor Subscale,
4 jtems in the Dedication Subscale, and 3 items in the
Absorption Subscale), 16 for the Emotional intelligence scale
(i.e., 4 items in the Self-emotion appraisal Subscale, 4 items in
the Others’ emotion appraisal Subscale, 4 items in the Use of

TABLE 1 Results of reliability and validity analysis.

10.3389/fpsyg.2022.917578

emotion Subscale, and 4 items in the Regulation of emotion
Subscale), and 13 for the Basic Psychological Needs Satisfaction
scale (i.e., 5 items in the Autonomy Subscale, 4 items in the
Competence Subscale, and 4 items in the Social relatedness
Subscale). As Table 1 illustrates, the factor loadings of all
instrument items were all above 0.5.

In addition, results showed that all CR values were greater
than 0.6, and all AVE values, except autonomy and competence
items, were greater than 0.5. Even though the AVE is less than 0.5,
according to Fornell and Larcker (1981), if the CR value exceeds
the criteria of 0.6, the scale’s convergent validity is still acceptable.
Meanwhile, internal consistency reliability (Cronbach’s alpha)
exceeded 0.8 for all items, indicating good reliability of this
study’s constructs.

Finally, the square root of AVE was performed to examine the
discriminant validity of all the research instruments. If the square
root value of AVE was greater than the correlation coefficient in
each dimension (Fornell and Larcker, 1981), the discriminant
validity of the constructs was suitable. As shown in Table 2, the
results met the criteria for assessing discriminant validity.

Data analysis

The data were analyzed using the SPSS (version 21.0) software.
The first analysis consisted of descriptive statistics (including
mean and standard deviation) and Pearson’s correlations among
BPNS, EL and academic engagement (Hayes, 2013). Then, the
SPSS Amos program (version 21.0) was used to evaluate the
mediating effect of ET on BPNS and academic engagement. The
present study is based on the structural equation modeling (SEM)
technique, which is a nominal research analysis approach (Saleem
etal., 2022). For the mediation analyses, a bootstrapping method
was further used to obtain bias-corrected 95% confidence intervals
(95% CI) with 5,000 re-samples. If the 95% CI did not contain
zero, an effect was considered significant.

Variables FL CR AVE Cronbach’ a
Basic psychological needs satisfaction 0.860
Autonomy 0.531-0.834 0.793 0.440

Competence 0.504-0.648 0.677 0.346

Social relatedness 0.577-0.914 0.844 0.585

Emotional intelligence 0.830
Self-emotion appraisal 0.508-0.830 0.799 0.507

Others’ emotion appraisal 0.743-0.915 0.893 0.678

Use of emotion 0.554-0.836 0.807 0.516

Regulation of emotion 0.717-0.864 0.868 0.623

Academic engagement 0.899
Vigor 0.703-0.796 0.838 0.565

Dedication 0.706 -0.817 0.826 0.544

Social relatedness 0.681-0.779 0.768 0.526

FL, factor loadings; CR, component reliability; AVE, average variance extracted.
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TABLE 2 Discriminant validity of the research instruments.

10.3389/fpsyg.2022.917578

Variables BPNS-A BPNS-C BPNS-SR  EI-SOE EI-OEA EI-UOE EI-ROE AE-V AE-D AE-A
BPNS-A 0.664

BPNS-C 0.6027%% 0.588

BPNS-SR 0.345%% 049975 0.765

EI-SEA 0.235%3% 022075 0.123%* 0.712

EI-OEA 0.119% 0.131%* 0.145%* 0.3237% 0.823

EI-UOE 0.33973% 0.471 %5 0.375%3 0.2647%% 0.133% 0.718

EI-ROE 0.153% 0.158% 0.202%7 0.2337% 01527 02407 0.789

AE-V 0.2817%% 0.354%5 0299 0.135% 0.083 0.445%3% 0.175% 0.752

AE-D 03557 0.40077 0.26977 0.236%% 0.085 0.515%5% 0.1377 06877 0.738

AE-A 032375 0.354 5 0.2545 0.1617%%% 0.096* 043875 018277 0.5797% 05867 0.725
M 3517 3.439 3.583 3.701 3.513 3.491 3.334 3.082 3.307 3.137
SD 0.515 0.494 0.576 0.557 0.617 0.608 0.640 0.606 0.690 0.690

#kkp <0.001. M, mean; SD, standard deviation; BPNS-A, autonomy; BPNS-C, competence; BPNS-SR, Social relatedness; EI-SEA, Self-emotion appraisal; EI-OEA, Others’ emotion
appraisal; EI-UOE, Use of emotion; EI-ROE, Regulation of emotion; AE-V, vigor; AE-D, dedication; AE-A, absorption. Bolded fonts are AVE square root values.

TABLE 3 Descriptive statistics and correlations among the study variables.

Variables M SD BPNS SEA OEA UOE ROE AE
BPNS 3.513 0.425 1

SEA 3.701 0.557 0.240%%% 1

OEA 3.513 0.617 0.163%#% 03235 1

UOE 3.491 0.608 0.482%%x 0.264%%* 0.133%% 1

ROE 3.334 0.640 0.212%%% 0.233: 01527 02407 1

AE 3.179 0.571 0458 0.209%: 0.101%* 0.542%% 0.187%% 1

#kkp <0.001. M, mean; SD, standard deviation; BPNS, basic psychological needs satisfaction; SEA, Self-emotion appraisal; OEA, Others’ emotion appraisal; UOE, Use of emotion; ROE,

Regulation of emotion; AE, academic engagement.

Results
Common method bias

As all variables used in the present study were measured by a
self-report questionnaire, there may have a common method
deviation. Before analysis, Harman’s single-factor test was used
(Podsakoft et al., 2003). In the present study, there were 10 factors
with feature values greater than 1 extracted. The explanatory
variance of the first factor was 23.738%, less than the 50%
threshold. Thus, the common method deviation of data in the
present study was not serious.

Descriptive statistics and correlation
analysis of main variables

Prior to the assessment of the hypotheses, descriptive statistics
and Pearson’s correlations among variables were conducted. As
shown in Table 3, BPNS was positively related with academic
engagement (r =0.458). As expected, BPNS correlated significantly
with the four dimensions of EI (SEA: r =0.240; OEA: r =0.163;
UOE: r =0.482; ROE: r =0.212). In the same way, the four
subscales of EI were also positively correlated with academic
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engagement (SEA: r=0.209; OEA: r=0.101; UOE: r =0.542; ROE:
r =0.187). In addition, the correlation coefficients between the
variables range from 0.101 to 0.542, less than 0.700, indicating that
there is no serious collinearity between the three variables.

Measurement and structural model

We assessed both measurement and structural models for all
of the study variables, i.e., BPNS, EI, and academic engagement
through different fitness indexes such as absolute, incremental,
and parsimonious fit indices (Hu and Bentler, 1999). Per the
guidelines, measures like normed chi-square (X*/df); RMR (root
RMSEA of
approximation); CFI (comparative fit index); GFI (goodness of fit
index); TLI (Tucker-Lewis index); IFI (incremental fit index); and

SRMR (standardized root mean residual) were utilized (Schweizer,

mean residual); (root mean square error

2010). The measurement model and structural model outcomes
are shown in Table 4. While performing a confirmatory factor
analysis of the scale, an excessive sample size may cause the
increased Chi-square values; therefore, other adaptation indicators
were considered the model fit (Hu and Be Ntler, 1998; Hsiao et al.,
2015). Overall, the results revealed a good fit of the measurement
model for each scale in the present study.
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TABLE 4 Measurement model and structural model validity.

10.3389/fpsyg.2022.917578

X*/df RMR RMSEA CFI GFI TLI IFI SRMR
BPNS 4.587 0.032 0.088 0.904 0.912 0.879 0.904 0.064
EI 2.365 0.021 0.054 0.961 0.939 0.952 0.961 0.039
SEA 6.650 0.015 0.110 0.981 0.986 0.943 0.981 0.031
OEA 4.020 0.007 0.081 0.995 0.991 0.984 0.995 0.014
UOE 6.909 0.016 0.113 0.980 0.985 0.941 0.981 0.030
ROE 28.531 0.025 0.243 0.942 0.938 0.825 0.942 0.044
AE 2.859 0.025 0.063 0.967 0.953 0.956 0.967 0.037
Structural model results 2,511 0.039 0.057 0.936 0.907 0.926 0.936 0.075

X?/df, normed Chi-square; RMR, root mean residual; RMSEA, root mean square error of approximation; CFI, comparative fit index; GFI, goodness of fit index; TLI, Tucker-Lewis index;

IFI, incremental fit index; SRMR, standardized root mean residual; BPNS, basic psychological needs satisfaction; EI, emotional intelligence; SEA, Self-emotion appraisal; OEA, Others’

emotion appraisal; UOE, Use of emotion; ROE, Regulation of emotion; AE, academic engagement.

LN

al= 0.339*** b1=0.021 ns

c=0.294***

a3= 0.630*** b3= 0.441*",
a4= 0.269*** @ b4= 0.002 ns
FIGURE 1

Single mediation model shows the effect of BPNS on AE through
the dimensions of El. Standardized coefficients are presented.
BPNS, basic psychological needs satisfaction; AE, academic
engagement; SEA, Self-emotion appraisal; OEA, Others’ emotion
appraisal; UOE, Use of emotion; ROE, Regulation of
emotion.***p<0.001; ns, non-significant effect.

Hypothesis testing

To analyze the influence of BPNS on academic engagement
and the role of EI, SEM approach was used, the results are listed
in Figure 1. Specifically, these results showed that university
students’ BPNS significantly predicted academic engagement
(=0.294, p <0.001). Therefore, the research hypothesis H1 was
supported. The second hypothesis H2 (BPNS is positively
correlated with Emotional intelligence on EI) also was observed.
The standardized coefficient of BPNS on SEA was £ =0.339
(p <0.001), on OEA was f# =0.210 (p <0.001), on UOE was
$=0.630 (p <0.001), and on ROE was  =0.269 (p <0.001). That
is, the research hypothesis H2 was supported. We also tested the
mediated effect of four dimensions of EI between BPNS and
academic engagement, the results showed BPNS still has a
significant positive effect on academic engagement. However,
three of the mediators, i.e., SEA, OEA, and ROE, had
non-significant effects on academic engagement, only one
dimension of EI, that is UOE, had a significant positive effect on
academic engagement (f =0.441, p <0.001). Therefore, the
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research hypothesis H3 was supported, i.e., it was the UOE
dimension of EI that played a partially mediating role in the
relationship between BPNS and academic engagement.

Test of mediation

In order to further test the mediating effect, the bootstrap
method was used in a procedure of 5,000 re-samples to analyze
the mediating effects via the SPSS Amos program. In this process,
a 95% confidence interval (95% CI) would be generated to test the
significance of the indirect effect between BPNS and academic
engagement through mediating roles of the four dimensions of
EL If zero does not exist between the lower and upper confidence
intervals, the direct effects would be identified as significant.
Table 5 shows the Bootstrapping analysis results.

As shown in Table 5, the direct effect value of BPNS on
academic engagement was 0.294, accounting for 50.95% of the
total effect, and the 95% CI was [0.128, 0.455], indicating that the
direct effect was significant. After including the four dimensions
of EI as mediators in the process, the total indirect effect was still
significant, but only the dimension of UOE served as a significant
mediating variable. The indirect effect value of UOE on BPNS and
academic engagement was 0.283, accounting for 49.04% of the
total effect, with a 95% CI [0.183, 0.411]. Therefore, these results
indicated that not all dimensions of EI, but only UOE dimension,
played a partially mediating role in the effect of BPNS on

academic engagement.

Discussion
Main findings

This research aimed to determine the BPNS-academic
engagement association in university students and the mediating
effects of EI abilities. The results of the present study showed that
BPNS could positively affect academic engagement through
EI abilities.
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TABLE 5 Test of multiply mediation effects.

The path Effect of Bootstrap 95% CI

value

Lower limit Upper limit

Standardized direct effect
BPNS—SEA 0.339% 0.216 0.459
BPNS—OEA 0.210%* 0.088 0.326
BPNS—UOE 0.630%* 0.521 0.724
BPNS—ROE 0.269* 0.143 0.388
BPNS—AE 0.294* 0.128 0.455
SEA—AE 0.021 —0.084 0.130
OEA — AE —0.012 —0.122 0.099
UOE— AE 0.441%* 0.278 0.602
ROE—AE 0.002 —0.097 0.106
Standardized Indirect effect
BPNS—UOE — AE 0.283* 0.183 0.411
Standardized total effect
BPNS—AE 0.577* 0.479 0.674

Bootstrapping random sampling 5,000 times. CI; confidence interval; BPNS, basic
psychological needs satisfaction; EI, emotional intelligence; AE, academic engagement;
SEA, Self-emotion appraisal; OEA, Others” emotion appraisal; UOE, Use of emotion;
ROE, Regulation of emotion.

Firstly, consistent with findings in previous psychology
studies, the correlation suggested that both basic psychological
needs and emotional intelligence positively related to university
students’ academic engagement. On the one hand, this finding is
consistent with self-determination theory, i.e., satisfying all three
needs is critical for psychological well-being, in turn, promoting
mental health and significantly impacting engagement. As
previous studies suggest, when students report a high perception
of autonomy support from teachers, they view their class activities
as volitional and self-determined and engage in class willing and
eagerly (e.g., Madjar et al., 2013; Martin and Collie, 2019). The
positive effects associated with BPNS allow university students to
be more energized, proactive, and motivated, and these positive
mental states as resources could enhance the higher levels of
engagement. On the other hand, the correlation results are also in
line with the JD-R theory, previous research mainly focused on
the relationship between EI abilities and individual and work-
related well-being domains, such as job and life satisfaction in
teachers, in nurses, and in healthcare (e.g., Law et al., 2004; Smitha
et al., 2009; Cebrian et al., 2020). In line with this, this study
further extended the model to university students.

In this sense, our study is coherent with the need to return to
a more humanistic education that incorporates a new language
and new content. Added to this perspective is the need to
incorporate emotions into the teaching-academic process and give
them a greater role by establishing the relationship between
emotional factors and motivational reasons as an additional way
of strengthening and developing the individual academic
variables. When the needs of students are satisfied or fulfilled with
contextual support, students also show higher levels of EI, and
these interpersonal and psychological reciprocal effects could
positively predict the engagement.
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Secondly, the results showed that Hypothesis 2 was supported,
stating that BPNS would positively relate to EI, which would add
new light on the relationship between motivational systems and
EI (Bechter et al., 2021). Despite the mediated role of motivational
variables and individual psychological resources had been
examined, respectively, in current scientific literature, the explicit
role of emotions in the motivation-generative mechanism was still
poorly investigated. Recently, some research had explored the
issue among different populations. For example, Watson and
Kleinert (2019) showed that coaches” EI was related to basic need
satisfaction in athletes. More recently, in a study conducted by
Callea et al. (2019) with 216 Italian participants, suggested that the
need for relatedness would positively relate to EL

In line with those studies, the results obtained from this
study could support a new evidence in the relationship
between BPNS and EI, indicating that people with higher
levels of BPNS will tend to develop a better EI. Thus, it is
possible to envisage that the most emotionally intelligent
people who are satisfied in basic psychological needs display
higher levels of individual well-being. That is, university
students who show higher levels of BPNS are not only more
motivated and full of energy, but also more emotionally
intelligent. In turn, being more emotionally intelligent did
increase the levels of academic engagement.

Finally, the present study also seemed to support Hypothesis 3,
which stated that the contribution of BPNS to academic engagement
would be mediated by EI abilities, but only through the UOE
dimension of EI abilities among Chinese university students. These
findings are consistent with previous work that show the mediating
effect of EI between personal resources and work engagement/
outcomes. However, as to which dimension of EI abilities may work
in enhancing positive mental state within the JD-R theory still
remains unclear. Among these, the often mentioned dimension of
EI was Emotion regulation ability (ERA) and/or UOE. For example,
a study conducted by Mérida-Lopez and Extremera (2020), with 190
teachers in Spain, found that only ERA was significantly associated
with work engagement, job satisfaction, and life satisfaction. Other
studies found both ERA and UOE of EI could play the mediated
role. In a study with 380 Chinese adults, Bao et al. (2015) showed
that mindfulness was positively associated with four components of
EI abilities, and negatively associated with perceived stress.
Additionally, the regulation and use of emotion components of EI
could act as mediators of the association between mindfulness and
perceived stress.

Notwithstanding this, the present study did not provide
evidence to consider the dimension of ROE as a mediator in the
link to EI performance. Compared with other dimensions, the
results suggested that only the dimension of UOE could play a
significant mediating role between BPNS and academic
engagement. The finding was in line with a study more recently
carried out by Parent-Lamarche (2022). Based on a sample of 254
Canadian employees from 18 small and medium organizations
during the COVID-19 pandemic, Parent-Lamarche (2022) found
that except for skill utilization and recognition, use of emotion
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could appear to be key considerations for organizations that wish
to increase work engagement and decrease intention to quit.

The reason why it was UOE not ROE that played the
mediating role in relationships between BPNS and academic
engagement may be inferred from the essential characteristics of
both. Judging from the essential characteristics of ROE, it
emphasizes the capability to control and regulate emotions, which
is conductive to relieving and mitigating one’s psychological
distress, recovering from negative situations, and adjusting their
emotions flexibly (Cheung and Ng, 2019). However, judging from
the essential characteristics of UOE, it mainly focuses on using
and maximizing existing individual psychological resources, and
it is of importance to enhancing one’s psychological functionings
and well-being, which is crucial for improving positive state and
outcomes (Chen et al., 2020). From the perspective of positive
psychology, once the basic psychological needs were satisfied,
several beneficial academic outcomes, such as the achievement of
positive emotions at school (e.g., joy, interest, contentment, and
school satisfaction), and more effort would be activated. These
emotions, based on the broaden-and-build theory (Fredrickson,
2001), may further broaden students’ momentary thought-action
repertoires and build their enduring personal resources. In this
respect, using the emotions produced from BPNS could help
students to open their minds to different thoughts and problem-
solving approaches, and, in turn, enhance academic engagement.

Like other research, the results from here are not conclusive;
hence, the need for more research should be added up so as to
understand this issue.

Limitations and future research

Some potential limitations should be mentioned in this study.
First, the present research used a cross-sectional questionnaire, so
the findings may have been affected by unpredictable social
interactions, which prevents us from drawing causal conclusions.
In order to fully disentangle reciprocal causal relations, an
additional, longitudinal design study is required in the future.
Second, there is a limitation directly connected to how EI is
measured. In this study, the WLEIS is a self-report instrument.
Although the scale has been shown to be both reliable and valid,
it is recommended to use both self-reports and performance tests
to measure EI (Brackett et al., 2006). Third, the sample included
only university students in China, so the results cannot
be generalized. To further test the findings, future studies should
incorporate participants from other cultures and other countries
to form a bigger and more representative sample.

Practical implications

Despite these limitations, the present results have crucial
implications for teachers and university administrators. First,
considering the direct effect of BPNS on academic engagement,
autonomy-supportive learning environments are of great
significance of teachers to foster students’ positive mental state. For
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instance, teachers should carry out certain instructional behavior,
such as attending to the students’ perspective, vitalizing inner
motivational resources, appreciating and accepting negative affect,
and displaying patience (Diseth et al., 2018). More recently, one
intervention named Peer Assisted Study Sessions (PASS), a
structured peer-led study group where students collectively share
knowledge and solve course-related tasks, both cross-sectional and
longitudinal analyses showed its positive outcomings to academic
engagement and performance (Rivera-Pérez et al., 2021).

Second, although scholars and administrators acknowledge
the importance of EI to academic engagement and achievement,
alot of intervention techniques aimed at improving the students’
EI have been designed (Vesely et al., 2013; Mérida-Lépez et al.,
2021), most training programs were mainly focused on
developing the emotional skills of students, especially the abilities
of emotional regulation and management, so as to cope with the
problems of academic burnout, pressure and test anxiety. All
these measures are necessary to improve students’ academic
engagement, but not sufficient, at least when positive
psychological resources already exist. The results from this study
suggested that when students basic psychological needs were
satisfied, it was the UOE dimension not ROE dimension of EI
that enhanced higher levels of academic engagement. Therefore,
EI training programs should aim not only to develop the abilities
of emotional regulation and management, but also to improve the
awareness of one’s emotion, to be an active interest in using and
exploring of one’s positive emotions.

Conclusion

To the best of our knowledge, our study is the first to explore
the means by which EI potentiates the power of basic psychological
needs satisfaction to enhance academic engagement among
university students. That is, university students who showed
higher levels of BPNS were more emotionally intelligent. In turn,
being more emotionally intelligent would enhance the levels of
academic engagement. In sum, the present study paves the way for
future research on the importance of EI as a mediator in the
relationship between BPNS and academic engagement in the
perspective of positive psychology of sustainable development.

Data availability statement

The original contributions presented in the study are included
in the article/supplementary material, further inquiries can
be directed to the corresponding author.

Ethics statement

The studies involving human participants were reviewed
and approved by The Ethics Review Committee of Zhoukou

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.917578
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Chen and Zhang

Normal University. Written informed consent to participate in
this study was provided by the participants’ legal guardian/
next of kin.

Author contributions

MZ and HC: conceptualization, methodology, software,
data draft
preparation, writing—review and editing, and informed

investigation, curation,  writing-original

consent statement. All authors contributed to the article and
approved the submitted version.

References

Appleton, J. J., Christenson, S. L., and Furlong, M. J. (2008). Student engagement
with school: critical conceptual and methodological issues of the construct. Psychol.
Schools 45, 369-386. doi: 10.1002/pits.20303

Armenteros, S. M., Gémez, R. C,, Sanchez, A. M. R,, and Barghouti, Z. (2021).
Mindfulness and academic performance: the role of compassion and engagement.
Innov. Educ. Teach. Int. 58, 3-13. doi: 10.1080/14703297.2019.1676284

Bao, X., Xue, S., and Kong, E. (2015). Dispositional mindfulness and perceived
stress: the role of emotional intelligence. Pers. Individ. Differ. 78, 48-52. doi:
10.1016/j.paid.2015.01.007

Bechter, B. E., Whipp, P. R., Dimmock, J. A., and Jackson, B. (2021). Emotional
intelligence and interpersonal relationship quality as predictors of high school
physical education teachers’ intrinsic motivation. Curr. Psychol. doi: 10.1007/
512144-021-02096-6

Brackett, M. A., Rivers, S. E., and Salovey, P. (2021). Emotional intelligence:
implications for personal, social, academic, and workplace success. Soc. Personal.
Psychol. Compass 5, 88-103. doi: 10.1111/j.1751-9004.2010.00334.x

Brackett, M. A., Rivers, S. E., Shiffman, S., Lerner, N., and Salovey, P. (2006).
Relating emotional abilities to social functioning: a comparison of self-report and
performance measures of emotional intelligence. J. Pers. Soc. Psychol. 91, 780-795.
doi: 10.1037/0022-3514.91.4.780

Callea, A., De Rosa, D, Ferri, G., Lipari, E, and Costanzi, M. (2019). Are more
intelligent people happier? Emotional intelligence as mediator between need for
relatedness, happiness and flourishing. Sustainability 11:1022. doi: 10.3390/
sul1041022

Carmona-Halty, M., Salanova, M., Llorens, S., and Schaufeli, W. B. (2021). Linking
positive emotions and academic performance: the mediated role of academic
psychological capital and academic engagement. Curr. Psychol. 40, 2938-2947. doi:
10.1007/s12144-019-00227-8

Carmona-Halty, M., Schaufeli, W. B., Llorens, S., and Salanova, M. (2019).
Satisfaction of basic psychological needs leads to better academic performance via
increased psychological capital: a three-wave longitudinal study among high school
students. Front. Psychol. 10:2113. doi: 10.3389/fpsyg.2019.02113

Castillo-Gualda, R., Herrero, M., Rodriguez-Carvajal, R., Brackett, M. A., and
Fernandez-Berrocal, P. (2019). The role of emotional regulation ability, personality,
and burnout among Spanish teachers. Int. J. Stress. Manag. 26, 146-158. doi:
10.1037/str0000098

Casuso-Holgado, M. J., Cuesta-Vargas, A. I, Moreno-Morales, N,
LabajosManzanares, M. T., Barén-L6pez, F. J., and Vega-Cuesta, M. (2013). The
association between academic engagement and achievement in health sciences
students. BMC Med. Educ. 13:33. doi: 10.1186/1472-6920-13-33

Cebrian, G., Junyent, M., and Mula, I. (2020). Competencies in education for
sustainable development: emerging teaching and research developments.
Sustainability 12:579. doi: 10.3390/s5u12020579

Chamizo-Nieto, M. T., Arrivillaga, C., Rey, L., and Extremera, N. T. (2021). The
role of emotional intelligence, the teacher-student relationship, and flourishing on
academic performance in adolescents: a moderated mediation study. Front. Psychol.
12:695067. doi: 10.3389/fpsyg.2021.695067

Chen, P, Bao, C., and Gao, Q. (2021). Proactive personality and academic
engagement: the mediating effects of teacher-student relationships and academic
self-efficacy. Front. Psychol. 12:652994. doi: 10.3389/fpsyg.2021.652994

Frontiers in Psychology

10

10.3389/fpsyg.2022.917578

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Chen, G., Zhang, J., Chan, K., Michaels, S., Resnick, L. B., and Huang, X. (2020).
The link between student-perceived teacher talk and student enjoyment, anxiety and
discursive engagement in the classroom. Br. Educ. Res. J. 46, 631-652. doi: 10.1002/
ber;j.3600

Cheung, R. Y. M., and Ng, M. C. Y. (2019). Mindfulness and symptoms of depression
and anxiety: the underlying roles of awareness, acceptance, impulse control, and
emotion regulation. Mindfulness 10, 1124-1135. doi: 10.1007/s12671-018-1069-y

Chipchase, L., Davidson, M., Blackstock, E, Bye, R., Clothier, P, Klupp, N., et al.
(2017). Conceptualising and measuring student disengagement in higher education:
a synthesis of the literature. Int. J. High. Educ. 6, 31-42. doi: 10.5430/ijhe.v6n2p31

Chuy, L. C. (2010). The benefits of meditation Vis-a-Vis emotional intelligence,
perceived stress and negative mental health. Stress. Health 26, 169-180. doi: 10.1002/
smi.1289

Coté, S. (2014). Emotional intelligence in organizations. Annu. Rev. Organ.
Psychol. Organ. Behav. 1, 459-488. doi: 10.1146/annurev-orgpsych-031413-091233

De Clercq, D., Bouckenooghe, D., Raja, U, and Matsyborska, G. (2014).
Unpacking the goal congruence-organizational deviance relationship: the roles of
work engagement and emotional intelligence. J. Bus. Ethics 124, 695-711. doi:
10.1007/s10551-013-1902-0

Dewaele, ].-M., and Li, C. (2021). Teacher enthusiasm and students’ socialbehavioral
learning engagement: the mediating role of student enjoyment and boredom in Chinese
EFL classes. Lang. Teach. Res. 25, 922-945. doi: 10.1177/13621688211014538

Di Fabio, A., and Kenny, M. E. (2016). Promoting well-being: the contribution of
emotional intelligence. Front. Psychol. 7:1182. doi: 10.3389/fpsyg.2016.01182

Di Fabio, A., Palazzeschi, L., Bucci, O., Guazzini, A., Burgassi, C., and Pesce, E.
(2018). Personality traits and positive resources of workers for sustainable
development: is emotional intelligence a mediator for optimism and hope?
Sustainability 10:3422. doi: 10.3390/su10103422

Diseth, A., Breidablik, H. J., and Meland, E. (2018). Longitudinal relations
between perceived autonomy support and basic need satisfaction in two student
cohorts. Educ. Psychol. 38, 99-115. doi: 10.1080/01443410.2017.1356448

Diseth, A., Danielsen, A. G., and Samdal, O. (2012). A path analysis of basic need
support, self-efficacy, achievement goals, life satisfaction and academic achievement
level among secondary school students. Educ. Psychol. 32, 335-354. doi:
10.1080/01443410.2012.657159

Durlak, J. A., Weissberg, R. P,, Dymnicki, A. B., Taylor, R. D., and Schellinger, K.
(2011). The impact of enhancing students’ social and emotional learning: a meta-
analysis of school-based universal interventions. Child Dev. 82, 405-432. doi:
10.1111/j.1467-8624.2010.01564.x

Emery, A. A., Heath, N. L., and Mills, D. J. (2016). Basic psychological need
satisfaction, emotion dysregulation, and non-suicidal self-injury engagement in
young adults: an application of self-determination theory. J. Youth Adolesc. 45,
612-623. doi: 10.1007/s10964-015-0405-y

Estrada, M., Monferrer, D., Rodriguez, A., and Moliner, M. A. (2021). Does
emotional intelligence influence academic performance? The role of compassion
and engagement in education for sustainable development. Sustainability 13:1721.
doi: 10.3390/5u13041721

Extremera, N., Mérida-Lopez, S., Quintana-Orts, C., and Rey, L. (2020). On the
association between job dissatisfaction and employee’s mental health problems: does

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.917578
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1002/pits.20303
https://doi.org/10.1080/14703297.2019.1676284
https://doi.org/10.1016/j.paid.2015.01.007
https://doi.org/10.1007/s12144-021-02096-6
https://doi.org/10.1007/s12144-021-02096-6
https://doi.org/10.1111/j.1751-9004.2010.00334.x
https://doi.org/10.1037/0022-3514.91.4.780
https://doi.org/10.3390/su11041022
https://doi.org/10.3390/su11041022
https://doi.org/10.1007/s12144-019-00227-8
https://doi.org/10.3389/fpsyg.2019.02113
https://doi.org/10.1037/str0000098
https://doi.org/10.1186/1472-6920-13-33
https://doi.org/10.3390/su12020579
https://doi.org/10.3389/fpsyg.2021.695067
https://doi.org/10.3389/fpsyg.2021.652994
https://doi.org/10.1002/berj.3600
https://doi.org/10.1002/berj.3600
https://doi.org/10.1007/s12671-018-1069-y
https://doi.org/10.5430/ijhe.v6n2p31
https://doi.org/10.1002/smi.1289
https://doi.org/10.1002/smi.1289
https://doi.org/10.1146/annurev-orgpsych-031413-091233
https://doi.org/10.1007/s10551-013-1902-0
https://doi.org/10.1177/13621688211014538
https://doi.org/10.3389/fpsyg.2016.01182
https://doi.org/10.3390/su10103422
https://doi.org/10.1080/01443410.2017.1356448
https://doi.org/10.1080/01443410.2012.657159
https://doi.org/10.1111/j.1467-8624.2010.01564.x
https://doi.org/10.1007/s10964-015-0405-y
https://doi.org/10.3390/su13041721

Chen and Zhang

emotional regulation ability buffer the link? Pers. Individ. Dif. 155:109710. doi:
10.1016/j.paid.2019.109710

Fornell, C., and Larcker, D. E. (1981). Evaluating structural equation models with
unobservable variables and measurement error. J. Mark. Res. 18, 39-50. doi:
10.1177/002224378101800104

Fredricks, J. A., Blumenfeld, P. C., and Paris, A. H. (2004). School engagement:
potential of the concept, state of the evidence. Rev. Educ. Res. 74, 59-109. doi:
10.3102/00346543074001059

Fredrickson, B. L. (2001). The role of positive emotions in positive psychology:
the broaden-and-build theory of positive emotions. Am. Psychol. 56, 218-226. doi:
10.1037/0003-066X.56.3.218

Garcia-Martinez, 1., Augusto-Landa, J. M., Quijano-Lépez, R., and Leon, S. P.
(2022). Self-concept as a mediator of the relation between university students’
resilience and academic achievement. Front. Psychol. 12:747168. doi: 10.3389/
fpsyg.2021.747168

Gasiewski, J. A., Eagan, M. K,, Garcia, G. A., Hurtado, S., and Chang, M. J.
(2012). From Gatekeeping to Engagement: A Multicontextual, Mixed Method
Study of Student Academic Engagement in Introductory STEM Courses. Res.
High. Educ. 53,229-261. doi: 10.1007/s11162-011-9247-y

Goodyear, M. D., Krleza-Jeric, K., and Lemmens, T. (2007). The declaration of
Helsinki. Br. Med. J. Publ. Group 335, 624-625. doi: 10.1136/bm;j.39339.610000.BE

Hayes, A. E (2013). Introduction to Mediation, Moderation, and Conditional
Process Analysis: A Regression-Based Approach; New York: Guilford Press.

Hofer, J., and Busch, H. (2011). Satisfying one’s needs for competence and
relatedness: consequent domain-specific well-being depends on strength of implicit
motives. Personal. Soc. Psychol. Bull. 37, 1147-1158. doi: 10.1177/0146167
211408329

Hsiao, C., Lee, Y.-H., and Chen, H.-H. (2015). The effects of internal locus of
control on entrepreneurship: the mediating mechanisms of social capital and
human capital. Int. J. Hum. Resour. Manage. 27, 1158-1172. doi: 10.1080/
09585192.2015.1060511

Hu, L. T,, and Be Ntler, P. M. (1998). Fit indices in covariance structure modeling:
sensitivity to underparameterized model misspecification. Psychol. Methods 3,
424-453. doi: 10.1037//1082-989X.3.4.424

Hu, L. T, and Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance
structure analysis: conventional criteria versus new alternatives. Struct. Equ.
Modeling 6, 1-55. doi: 10.1080/10705519909540118

Huang, ], Sang, G., and Chao, T. (2022). Self-worth as a mediator and moderator
between teacher-student relationships and student engagement in rural schools.
Front. Psychol. 12:777937. doi: 10.3389/fpsyg.2021.777937

Jang, H., Kim, E. J., and Reeve, J. (2012). Longitudinal test of self-determination
theory’s motivation mediation model in a naturally occurring classroom context. J.
Educ. Psychol. 104, 1175-1188. doi: 10.1037/a0028089

Jang, H., Kim, E., and Reeve, J. (2016). Why students become more engaged or
more disengaged during the semester: a self-determination theory dual-process
model. Learn. Instr. 43, 27-38. doi: 10.1016/j.Jearninstruc.2016.01.002

Jin, W,, Zheng, X., Gao, L., Cao, Z., and Ni, X. (2022). Basic psychological needs
satisfaction mediates the link between strengths use and teachers’ work engagement.
Int. J. Environ. Res. Public Health 19:2330. doi: 10.3390/ijerph19042330

Kang, X., Wu, Y, and Li, L. (2021). Validation and prediction of the school
psychological capital among Chinese college students. Front. Psychol. 12:697703.
doi: 10.3389/fpsyg.2021.697703

Karapetyan, L. V. (2021). Research on the relationship of students’ emotional and
personal well-being with intelligence indicators. Perspect. Sci. Educ. 49, 414-426.
doi: 10.32744/PSE.2021.1.28

Kilday, J. E., and Ryan, A. M. (2019). Personal and collective perceptions of social
support: implications for classroom engagement in early adolescence. Contemp.
Educ. Psychol. 58, 163-174. doi: 10.1016/j.cedpsych.2019.03.006

King, R. B., and Ganotice, F. A. (2014). The social underpinnings of motivation
and achievement: investigating the role of parents, teachers, and peers on academic
outcomes. Asia-Pacific Educ. Res. 23, 745-756. doi: 10.1007/s40299-013-0148-z

Kwon, K., Kupzyk, K., and Benton, A. (2018). Negative emotionality, emotion
regulation, and achievement: cross-lagged relations and mediation of academic
engagement. Learn. Indiv. Dif. 67, 33-40. doi: 10.1016/j.1indif.2018.07.004

Law, K. S., Wong, C. S., and Song, L. J. (2004). The construct and criterion validity
of emotional intelligence and its potential utility for management studies. J. Appl.
Psychol. 89, 483-496. doi: 10.1037/0021-9010.89.3.483

Lei, H,, Cui, Y., and Zhou, W. (2018). Relationships between student engagement
and academic achievement: a meta-analysis. Soc. Behav. Pers. 46, 517-528. doi:
10.2224/sbp.7054

Luo, Z., and Luo, W. (2022). Discrete achievement emotions as mediators between
achievement goals and academic engagement of Singapore students. Educ. Psychol.
42, 749-766. doi: 10.1080/01443410.2022.2048795

Frontiers in Psychology

11

10.3389/fpsyg.2022.917578

Luthans, B. C., Luthans, K. W,, and Chaffin, T. D. (2021). Character matters: the
mediational impact of self-regulation on PsyCap and academic performance. J.
Educ. Bus. 97, 1-7. doi: 10.1080/08832323.2021.1874856

MacCann, C., Fogarty, G. J., Zeidner, M., and Roberts, R. D. (2011). Coping
mediates the relationship between emotional intelligence (EI) and academic
achievement. Contemp. Educ. Psychol. 36, 60-70. doi: 10.1016/j.cedpsych.2010.
11.002

MacCann, C., Jiang, Y., Brown, L. E. R., Double, K. S., Bucich, M., and
Minbashian, A. (2020). Emotional intelligence predicts academic performance: a
meta analysis. Psychol. Bull. 146, 150-186. doi: 10.1037/bul0000219

Madjar, N., Nave, A., and Hen, S. (2013). Are teachers’ psychological control,
autonomy support and autonomy suppression associated with students” goals? Educ.
Stud. 39, 43-55. doi: 10.1080/03055698.2012.667871

Martin, A. J., and Collie, R. J. (2019). Teacher-student relationships and students’
engagement in high school: does the number of negative and positive relationships
with teachers matter? J. Educ. Psychol. 111, 861-876. doi: 10.1037/edu0000317

Martin, A. ], Yu, K, Ginns, P, and Papworth, B. (2017). Young people’s
academic buoyancy and adaptability: a cross-cultural comparison of China with
North America and the United Kingdom. Educ. Psychol. 37, 930-946. doi:
10.1080/01443410.2016.1202904

Martinez, I. M., Youssef-Morgan, C. M., Chambel, M. J., and Marques-Pinto, A.
(2019). Antecedents of academic performance of university students: academic
engagement and psychological capital resources. Educ. Psychol. 39, 1047-1067. doi:
10.1080/01443410.2019.1623382

Mavroveli, S., Petrides, K., Sangareau, Y., and Furnham, A. (2009). Exploring
the relationships between trait emotional intelligence and objective socio-emotional
outcomes in childhood. Br. J. Educ. Psychol. 79, 259-272. doi: 10.1348/
000709908X368848

Mayer, J. D., Salovey, P, and Caruso, D. R. (2008). Emotional intelligence. Am.
Psychol. 63, 503-517. doi: 10.1037/0003-066X.63.6.503

Meérida-Lopez, S., and Extremera, N. (2020). The interplay of emotional
intelligence abilities and work engagement on job and life satisfaction: which
emotional abilities matter Most for secondary-school teachers? Front. Psychol.
11:563634. doi: 10.3389/fpsyg.2020.563634

Meérida-Lépez, S., Extremera, N., and Chambel, M. J. (2021). Linking self and
other-focused emotion regulation abilities and occupational commitment among
pre-service teachers: testing the mediating role of study engagement. Int. J. Environ.
Res. Public Health 18:5434. doi: 10.3390/ijerph18105434

Meérida-Lépez, S., Sanchez-Gémez, M., and Extremera, N. (2020). Leaving the
teaching profession: examining the role of social support, engagement and
emotional intelligence in teachers’ intentions to quit. Psychosoc. Interv. 29, 141-151.
doi: 10.5093/pi2020a10

Newmann, E. M., Wehlage, G. G., and Lamborn, S. D. (1992). “The significance
and sources of student engagement” in Student Engagement and Achievement in
American Secondary Schools. ed. . M. Newmann (New York, NY: Teachers College
Press), 11-39.

Parent-Lamarche, A. (2022). Teleworking, work engagement, and intention to quit
during the COVID-19 pandemic: same storm, different boats? Int. J. Environ. Res.
Public Health 19:1267. doi: 10.3390/ijerph19031267

Patrick, H., Ryan, A. M., and Kaplan, A. (2007). Early adolescents’ perceptions of
the classroom social environment, motivational beliefs, and engagement. J. Educ.
Psychol. 99, 83-98. doi: 10.1037/0022-0663.99.1.83

Pietarinen, J., Soini, T., and Pyhalto, K. (2014). Students’ emotional and cognitive
engagement as the determinants of well-being and achievement in school. Int. J.
Educ. Res. 67, 40-51. doi: 10.1016/j.ijer.2014.05.001

Podsakoff, P. M., MacKenzie, S. B., Podsakoff, N. P, and Lee, J. Y. (2003). The
mismeasure of man(agement) and its implications for leadership research. Leadersh.
Q. 14, 615-656. doi: 10.1016/j.leaqua.2003.08.002

Putwain, D. W,, Schmitz, E. A., Wood, P, and Pekrun, R. (2021). The role of
achievement emotions in primary school mathematics: control-value antecedents
and achievement outcomes. Br. J. Educ. Psychol. 91, 347-367. doi: 10.1111/
bjep.12367

Putwain, D. W., Wood, P, and Pekrun, R. (2022). Achievement emotions and
academic achievement: reciprocal relations and the moderating influence of
academic buoyancy. J. Educ. Psychol. 114, 108-126. doi: 10.1037/edu0000637

Quin, D. (2017). Longitudinal and contextual associations between teacher-
student relationships and student engagement: a systematic review. Rev. Educ. Res.
87, 345-387. doi: 10.3102/0034654316669434

Raufelder, D., Regner, N., Drury, K., and Eid, M. (2016). Does self-determination
predict the school engagement of four different motivation types in adolescence?
Educ. Psychol. 36, 1242-1263. doi: 10.1080/01443410.2015.1008405

Reeve, J. (2013). How students create motivationally supportive learning
environments for themselves: the concept of agentic engagement. J. Educ. Psychol.
105, 579-595. doi: 10.1037/a0032690

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.917578
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1016/j.paid.2019.109710
https://doi.org/10.1177/002224378101800104
https://doi.org/10.3102/00346543074001059
https://doi.org/10.1037/0003-066X.56.3.218
https://doi.org/10.3389/fpsyg.2021.747168
https://doi.org/10.3389/fpsyg.2021.747168
https://doi.org/10.1007/s11162-011-9247-y
https://doi.org/10.1136/bmj.39339.610000.BE
https://doi.org/10.1177/0146167211408329
https://doi.org/10.1177/0146167211408329
https://doi.org/10.1080/09585192.2015.1060511
https://doi.org/10.1080/09585192.2015.1060511
https://doi.org/10.1037//1082-989X.3.4.424
https://doi.org/10.1080/10705519909540118
https://doi.org/10.3389/fpsyg.2021.777937
https://doi.org/10.1037/a0028089
https://doi.org/10.1016/j.learninstruc.2016.01.002
https://doi.org/10.3390/ijerph19042330
https://doi.org/10.3389/fpsyg.2021.697703
https://doi.org/10.32744/PSE.2021.1.28
https://doi.org/10.1016/j.cedpsych.2019.03.006
https://doi.org/10.1007/s40299-013-0148-z
https://doi.org/10.1016/j.lindif.2018.07.004
https://doi.org/10.1037/0021-9010.89.3.483
https://doi.org/10.2224/sbp.7054
https://doi.org/10.1080/01443410.2022.2048795
https://doi.org/10.1080/08832323.2021.1874856
https://doi.org/10.1016/j.cedpsych.2010.11.002
https://doi.org/10.1016/j.cedpsych.2010.11.002
https://doi.org/10.1037/bul0000219
https://doi.org/10.1080/03055698.2012.667871
https://doi.org/10.1037/edu0000317
https://doi.org/10.1080/01443410.2016.1202904
https://doi.org/10.1080/01443410.2019.1623382
https://doi.org/10.1348/000709908X368848
https://doi.org/10.1348/000709908X368848
https://doi.org/10.1037/0003-066X.63.6.503
https://doi.org/10.3389/fpsyg.2020.563634
https://doi.org/10.3390/ijerph18105434
https://doi.org/10.5093/pi2020a10
https://doi.org/10.3390/ijerph19031267
https://doi.org/10.1037/0022-0663.99.1.83
https://doi.org/10.1016/j.ijer.2014.05.001
https://doi.org/10.1016/j.leaqua.2003.08.002
https://doi.org/10.1111/bjep.12367
https://doi.org/10.1111/bjep.12367
https://doi.org/10.1037/edu0000637
https://doi.org/10.3102/0034654316669434
https://doi.org/10.1080/01443410.2015.1008405
https://doi.org/10.1037/a0032690

Chen and Zhang

Rivera-Pérez, S., Fernandez-Rio, J., and Iglesias Gallego, D. (2021). Effects of an
8-week cooperative learning intervention on physical education students’ task and
self-approach goals, and emotional intelligence. Int. J. Environ. Res. Public Health
18:61. doi: 10.3390/ijerph18010061

Roorda, D. L., Jak, S., Zee, M., Oort, E J., and Koomen, H. M. (2017). Affective
teacher-student relationships and students’ engagement and achievement: a meta-
analytic update and test of the mediating role of engagement. School Psychol. Rev.
46, 239-261. doi: 10.17105/SPR-2017-0035.V46-3

Ryan, R. M., and Deci, E. L. (2017). Self-Determination Theory: Basic
Psychological Needs in Motivation, Development, and Wellness. New York, NY:
Guilford Publications.

Salanova, M., Schaufeli, W. B., Martinez, I. M., and Bresd, E. (2010). How obstacles
and facilitators predict academic performance: the mediating role of study burnout
and engagement. Anxiety Stress Coping 23, 53-70. doi: 10.1080/10615800
802609965

Saleem, M. S. (2022). The role of psychological capital and work engagement in
enhancing construction workers’ safety behavior. Front. Public Health 10:19. doi:
10.3389/fpubh.2022.810145

Saleem, M. S., Isha, A. S. N., Awan, M. I, Yusop, Y. B., and Naji, G. M. A. (2022).
Fostering academic engagement in post-graduate students: assessing the role of
positive emotions, positive psychology, and stress. Front. Psychol. 13:920395. doi:
10.3389/fpsyg.2022.920395

Schaufeli, W. B., Salanova, M., Gonzalez-roma, V., and Bakker, A. B. (2002). The
measurement of engagement and burnout: a two sample confirmatory factor
analytic approach. J. Happiness Stud. 3, 71-92. doi: 10.1023/A:1015630930326

Schaufeli, W. B., and Taris, T. W. (2014). “A critical review of the job
demandsresources model: implications for improving work and health,” in Bridging
Occupational, Organizational and Public Health: A Transdisciplinary Approach. eds.
G. E Bauer and O. Himmig (Dordrecht, Netherlands: Springer), 43-68. doi:
10.1007/978-94-007-5640-3_4

Schweizer, K. (2010). Some guidelines concerning the modelling of traits and
abilities in test construction. Eur. J. Psychol. Assess. 26, 1-2. doi: 10.1027/1015-5759/
2000001

Sha, J., Tang, T., Shu, H., He, K., and Shen, S. (2022). Emotional intelligence,
emotional regulation strategies, and subjective well-being among university
teachers: a moderated mediation analysis. Front. Psychol. 12:811260. doi: 10.3389/
fpsyg.2021.811260

Sinclair, M. E, Christenson, S. L., Lehr, C. A., and Anderson, A. R. (2003).
Facilitating student engagement: lessons learned from check & connect longitudinal
studies. Calif. School Psychol. 8, 29-41. doi: 10.1111/tct.13437

Smitha, K. B., Profetto-McGratha, J., and Cummings, G. G. (2009). Emotional
intelligence and nursing: an integrative literature review. Int. J. Nurs. Stud. 46,
1624-1636. doi: 10.1016/j.ijnurstu.2009.05.024

Frontiers in Psychology

12

10.3389/fpsyg.2022.917578

Song, J., Bong, M., Lee, K., and Kim, S. I. (2015). Longitudinal investigation into
the role of perceived social support in adolescents’ academic motivation and
achievement. J. Educ. Psychol. 107, 821-841. doi: 10.1037/edu0000016

Stahlberg, J., Tuominen, H., Pulkka, A., and Niemivirta, M. (2019). Maintaining
the self? Exploring the connections between students’ perfectionistic profiles, self-
worth contingency, and achievement goal orientations. Pers. Individ. Dif.
151:109495. doi: 10.1016/j.paid.2019.07.005

Stoeber, J., Childs, J. H., Hayward, J. A., and Feast, A. R. (2011). Passion and
motivation for studying: predicting academic engagement and burnout in university
students. Educ. Psychol. 31, 513-528. doi: 10.1080/01443410.2011.570251

Su, Y. L., and Reeve, J. (2011). A meta-analysis of the effectiveness of intervention
programs designed to support autonomy. Educ. Psychol. Rev. 23, 159-188. doi:
10.1007/s10648-010-9142-7

Szczygiel, D., and Mikolajczak, M. (2017). Why are people high in emotional
intelligence happier? They make the most of their positive emotions. Pers. Individ.
Dif. 117, 177-181. doi: 10.1016/j.paid.2017.05.051

Vesely, A. K., Saklofske, D. H., and Leschied, A. D. W. T. (2013). Teachers-the vital
resource: the contribution of emotional intelligence to teacher efficacy and well-
being. Can. J. School Psychol. 28, 71-89. doi: 10.1177/0829573512468855

Virtanen, T. E., Vasalampi, K., Kiuru, N., Lerkkanen, M. K., and Poikkeus, A. M.
(2020). The role of perceived social support as a contributor to the successful
transition from primary to lower secondary school. Scand. J. Educ. Res. 64, 967-983.
doi: 10.1080/00313831.2019.1639816

Walker, C. O., Greene, B. A., and Mansell, R. A. (2006). Identification with
academics, intrinsic/extrinsic motivation, and self-efficacy as predictors of cognitive
engagement. Learn. Individ. Differ. 16, 1-12. doi: 10.1016/j.1indif.2005.06.004

Watson, M., and Kleinert, J. (2019). The relationship between coaches’ emotional
intelligence and basic need satisfaction in athletes. Sports Coach. Rev. 8, 224-242.
doi: 10.1080/21640629.2018.1491669

Wong, E. H., Wiest, D. ], and Cusick, L. B. (2002). Perceptions of autonomy
support, parent attachment, competence and self-worth as predictors of motivational
orientation and academic achievement: an examination of sixth and ninth-grade
regular education students. Adolescence 37, 255-266. Available at: https://pubmed.
ncbi.nlm.nih.gov/12144158/

Wu, J. Y., Hughes, J. N., and Kwok, O. M. (2010). Teacher student relationship
quality type in elementary grades: effects on trajectories for achievement and
engagement. J. Sch. Psychol. 48, 357-387. doi: 10.1016/j.jsp.2010.06.004

Zeidner, M., Roberts, R. D., and Matthews, G. (2008). The science of emotional
intelligence: current consensus and controversies. Eur. Psychol. 13, 64-78. doi:
10.1027/1016-9040.13.1.64

Zysberg, L., and Schwabsky, N. (2021). School climate, academic self-efficacy and
student achievement. Educ. Psychol. 41, 467-482. doi: 10.1080/01443410.2020.1813690

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.917578
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.3390/ijerph18010061
https://doi.org/10.17105/SPR-2017-0035.V46-3
https://doi.org/10.1080/10615800802609965
https://doi.org/10.1080/10615800802609965
https://doi.org/10.3389/fpubh.2022.810145
https://doi.org/10.3389/fpsyg.2022.920395
https://doi.org/10.1023/A:1015630930326
https://doi.org/10.1007/978-94-007-5640-3_4
https://doi.org/10.1027/1015-5759/a000001
https://doi.org/10.1027/1015-5759/a000001
https://doi.org/10.3389/fpsyg.2021.811260
https://doi.org/10.3389/fpsyg.2021.811260
https://doi.org/10.1111/tct.13437
https://doi.org/10.1016/j.ijnurstu.2009.05.024
https://doi.org/10.1037/edu0000016
https://doi.org/10.1016/j.paid.2019.07.005
https://doi.org/10.1080/01443410.2011.570251
https://doi.org/10.1007/s10648-010-9142-7
https://doi.org/10.1016/j.paid.2017.05.051
https://doi.org/10.1177/0829573512468855
https://doi.org/10.1080/00313831.2019.1639816
https://doi.org/10.1016/j.lindif.2005.06.004
https://doi.org/10.1080/21640629.2018.1491669
https://pubmed.ncbi.nlm.nih.gov/12144158/
https://pubmed.ncbi.nlm.nih.gov/12144158/
https://doi.org/10.1016/j.jsp.2010.06.004
https://doi.org/10.1027/1016-9040.13.1.64
https://doi.org/10.1080/01443410.2020.1813690

	The relationship between basic psychological needs satisfaction and university students’ academic engagement: The mediating effect of emotional intelligence
	Introduction
	Academic engagement in the current situation
	BPNS and academic engagement
	The mediating role of EI
	The present study

	Materials and methods
	Participants and procedure
	Measures
	Academic engagement scale
	Basic psychological needs satisfaction scale
	Emotional intelligence scale
	Demographic variables
	Reliability and validity analysis
	Data analysis

	Results
	Common method bias
	Descriptive statistics and correlation analysis of main variables
	Measurement and structural model
	Hypothesis testing
	Test of mediation

	Discussion
	Main findings
	Limitations and future research
	Practical implications

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Publisher’s note

	References

