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Abstract: Teachers’ work engagement not only affects their own work performance and professional
development, but also affects the quality of school education and the healthy growth of students. To
explore whether psychological capital is an important predictor of work engagement on private
university teachers, the present study mainly studies the relationship between the core construct of
psychological capital and work engagement. Many empirical studies have shown that psychological
capital consisting of four core structures such as self-efficacy, hope, resilience and optimism to be
related to a variety of employee behavior and performance outcomes. This study has been conducted
by a sample (N = 288 responses) of full-time teachers from a private university. The research results
show that mean score of psychological capital 93.04 with a standard deviation of 10.44, and mean score
of overall work engagement is 65.43 with a standard deviation of 10.45. Both are at relatively high level.
Pearson correlation coefficient is .797 that shows a positive correlation between psychological capital
and work engagement. Regression analysis coefficient (R=.797, R*=.635, p=0.000) indicates

psychological capital is an important predictor of work engagement.
Keywords: Psychological Capital (Psycap), Work Engagement, Private University Teachers.

Introduction

Colleges and universities are social organizations for cultivating high-level talents, and teachers
in colleges and universities bear the important task of cultivating talents in colleges and universities.
Whether teachers can play a role is a key factor which affects the education level. Their performance
determines the quality of talent in colleges and universities (Wang & Zhang, 2019). Teachers’ work
engagement not only affects teacher’s work performance, but also affects the quality of school talent
cultivation. Improving the work efficiency of teachers and promoting the quality of teaching is the
inevitable choice for schools to respond to the social needs (Mao & Xie, 2013). As an important part

of Chinese common colleges and universities, private colleges and universities play an important role
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in personnel training. Different from the running system of public colleges and universities, the running
time of private colleges and universities is relatively short, which results in a relatively weak faculty.
For private colleges and universities, quantity and quality of students has always been the key to the
survival of them, and teaching staff construction is an important issue affecting its quality development
(Lou, 2020). The outstanding problem in the construction of teachers in private colleges is the working
state and performance of the existing team (Jiang & Tong, 2013). Therefore, it is of great significance
to conduct in-depth study on the work involvement of teachers in private colleges and universities

Since Luthans (Luthans, 2002) introduced the concept of psychological capital into
organizational behavior and began to systematically study it, psychological capital has gradually
become a hot topic of human resource management research. Luthans et al. (2004) further point out that
psychological capital is a synergistic set of “who you are” and “who you will become”. Its synergistic
set with human capital, social capital and economic capital can effectively promote the development of
organizations (Luthans, & Youssef, 2004). Numerous studies have proved that developing
psychological capital can effectively change the attitude and behavior of employees (Baluku et al. 2020;
Larson & Luthans 2006), improve employees’ performance (Luthans et al., 2005; Luthans et al., 2007),
and has a great role in promoting the development of the organization. Therefore, psychological capital
is an indispensable dynamic resource for organizational development. How to develop psychological
capital, fully tap the psychological potential of employees and create higher organizational performance
and competitive advantage has become a new concern of modern human resource management.

With the rise and development of positive psychology and positive organizational behavior, the
effect of positive psychological ability on organizational performance has been widely concerned and
studied. Work engagement is thought to be a positive personal state that leads to positive outcomes
related with work (Seligman & Csikszentmihalyi, 2000), which has gradually become a new focus in
the field of human resource management. Many studies have indicated that work engagement has a
significant positive effect on employees’ work attitude and organizational performance. Engaged
employees can better performance in their role-task due to their strong dedication and concentration to
work activities, (Christian et al., 2011). Work engagement can improve organizational performance and
enhance organizational competitiveness (Costantini et al. (2017). Therefore, it is of particularly

importance to attach attention to study employees’ work engagement in the fierce competition.

Research Objectives

In recent years, many research teams have explored the interaction between psychological
capital and work engagement from different perspectives, most of which support the hypothesis that
psychological capital can indeed predict and improve work engagement. (Paek et al., 2015; Costantini

et al., 2017; Karatepe et al., 2017; Kang & Busser, 2018). However, these studies mainly focus on the
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study population in the commercial setting, but may pay very limited attention in the educational setting.
The results are not entirely generalizable. There is clearly a need to extend the context of this research
to new populations in order to increase the generality of current findings (Joo et al., 2016). Following
the results of previous studies of psychological capital and work engagement and previous researchers’
recommendations, this research gave particular attention to the role that each one of four recognized
psychological resources such as efficacy, optimism, hope, and resiliency as well as overall PsyCap play
in work engagement on teachers of private universities, aiming to obtain new data to add to the research
literature on this topic. At the same time, it is also hoped that this study can provide some reference for
the management department of private universities to grasp the psychological development and work
involvement dynamics of private university teachers and strengthen the construction of private
university teachers. Therefore, research objective of this paper’s is as follows: 1. Determine the

relationship between psychological capital and work engagement of teachers in a private university.
Literature Reviews

1. Psychological Capital

Drawing from the work of positive psychology (Seligman & Csikszentmihalyi, 2000), Luthans
et al. (2002) coined the term “psychological capital” (PsyCap) and defined it as a personal resource
beyond social capital and human capital. In the light of Luthans, Youssef, and Avolio (2007),
psychological capital is a positively oriented higher-order construct, which includes the following
characteristics: (1) being confident of one’s ability to undertake the tasks and make necessary efforts
to accomplish the challenging tasks successful; (2) sticking to goals and redirect the path to the goals if
necessary in order to achieve success; (3) being positive and optimistic about current situation or future
success; (4)having ability to sustain, bounce back and even beyond to achieve success even in the face

of adversity.

2. Work Engagement

Work engagement, originated from concepts of positive psychology, is defined as a positive,
fulfilling, work-related state of mind which has the characteristics of vigor, absorption and dedication.
(Schaufeli et al., 2002, Schaufeli& Bakker, 2004). Vigor means being energetic and resilient at work,
persevering and making continuous efforts even when encountering difficulties. Dedication is being
able to dedicate yourself to your work and contribute your passion and energy to it. The characteristic
of absorption is being so absorbed in the work that the time passes so quickly. Once you get into work,
it’s hard to get away from it (Schaufeli et al., 2002, Bakker et al., 2008). The essence of work

engagement is also about how do employees approach their work (Bakker et al., 2008)
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3. Psychological Capital and Work Engagement
Interactions of PsyCap and work engagement have been found in the previous literature. For
instance, the study conducted by Costantini et al. (2017) in a sample of 54 Italian public health
employees showed correlation between psychological capital and work engagement is positive
significantly, and work engagement increased with the increase of psychological capital; a research of
362 U.S. resort workers made by Kang & Busser (2018) revealed psychological capital were critical to
elevating employee work engagement; a study carried out by Joo et al. (2016) in a sample of 599 Korean
conglomerate knowledge workers confirmed PsyCap positively affected work engagement; a survey of
312 staff coming from hotels showed that work engagement is a positive consequence of PsyCap (Pack
et al.2015). Although the above studies separately explored psychological capital’s impact on work
engagement and have found that psychological capital has a significant positive correlation with work
engagement, they were all conducted in commercial organizations, and there is little empirical research
on the comprehensive and dynamic relationships between these key topics in educational organizations
currently. Prior to this study, it was not known whether or to what extent psychological capital predicted
work engagement of teachers in private universities. Consequently, the hypotheses are as follows:
H1: Psychological capital will significantly predict work engagement of teachers in private

university.
Methodology
1. Hypothesized Model

According to literature review, the psychological capital will be likely influence teachers’

psychological capital directly. Figure 1 displays the hypothesized research model to be tested.

Self-efficacy
Hope
Psychological , Work Dedication
Optimism capital engagement
Resiliency Absorption

Figure 1: Hypothesized Research Model

2. Sample and Data Collection
The target population of this study was full-time teachers from eight schools (Business School,
Foreign Language School, Music School, Art & Design School, Information Technology &

Engineering School, International Education School, Chinese Language & Law School, Physical
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Education School) of Hunan University of International Economics, a large private university with
about 30,000 students and 900 teachers in Hunan province. The research invited 290 full time teachers
as research participants. They all completed this electronic survey via the internet-based survey
interface: www.wjx.cn. The questionnaire includes three parts; the first part explains the purpose of
research to the teachers who will respond to the questionnaire and assures them of strict confidentiality;
the second part investigates the demographic data such as gender, age, educational background and so

on; the third part measures the formal questionnaires in research project.

3. Measurement

Well-established, reliable and valid scales were used to capture the data. The items are anchored
on a Likert scale which ranged from totally disagree (coded 1) to totally agree (coded 5). To measure
psychological capital, PCQ-24 was employed. Based on the measures of self-efficacy (Parker, 1998),
hope (Snyder, et al., 1996), resilience (Wagnild & Young, 1993) and optimism (Scheier & Carver,
1985). Luthans et al. (2007) developed PsyCap Questionnaire (PCQ). The questionnaire contains a total
24 items in four dimensions, of which three items are scored in reverse. Some examples items are “I
feel confident in representing my work area in meetings with management” (self-efficacy); “At the
present time, I am energetically pursuing my work goals” (hope); “I usually manage difficulties one
way or another at work™ (resiliency); “I always look on the bright side of thins regarding my job”
(optimism). Previous studies have demonstrated the PCQ scale has a reliable validity. (Luthans, Avolio,
et al., 2007, Luthans, Youssef & Avolio, 2007,). To measure work engagement, UWES-17 was
employed. UWES-17, constructed by Schaufeli (2002), is a scale consisting of three subscales (vigor,
dedication, absorption) and a total of 17 items (UWES; Schaufeli et al., 2002). Previous studies have
showed acceptable internal consistency among these three subscales. The UWES-17 has been
demonstrated with satisfactory psychometric properties in many counties). The Chinese version of the
UWES in this study has been proved with a factorial validity in previous study. The Cronbach’s alphas
are .767 (vigor), .735 (dedication) and .753 (absorption) respectively (Zhang &Gan, 2005). Some
examples items are: “At my work, I feel bursting with energy” (vigor); “I am enthusiastic about my job”

(dedication); and Time flies when I am working” (absorption).

Results

After receiving all raw data from www.wjx.cn and removing incomplete responses and outliers,
the final sample for data analysis was 288. The data were converted by EXCEL and analyzed with IBM
Social Science (SPSS) version 25. Descriptive statistics and inferential statistical analysis were used in
this study. The inferential statistics comprised the analysis of reliability, Pearson correlations, ANOVA

and general regression. Of the 288 teachers surveyed, 72.60% were female and 27.40% were male. The
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breakdown of gender showed that the proportion of female teachers participating in the study was much
higher than that of male teachers. The male-female ratio is similar to that of this university as a whole.
More than half of the teachers are married (72.9%). Teachers with children accounted for 72.9% of the
total participants. The age of the respondents ranged from 21 to 60, and 31.20% of them were 31-40
years old. All had between 1 and 30 years of work experience, with 41.9% having 16 years or more.
89.60% reported having a master’s degree. A detailed profile is summarized in Table 1.

Table 1: Respondents’ Profiles (n = 288)

Demographic Variables Categories Number Percentage
Gender Male 79 27.4
Female 209 72.6
Age 21-25 25 8.7
26-30 39 13.5
31-35 35 12.2
36-40 75 26.0
41-45 79 27.4
46-50 25 8.7
50- 10 3.5
Marital status Single 66 229
Married 210 72.9
Divorced 11 3.8
Widowed 1 0.3
Children status No children 80 27.8
Having children 208 72.2
Educational level Bachelor’s degree 15 5.2
Master’s degree 258 89.6
Doctorate 15 5.2
Professional qualification Primary 79 27.4
Intermediate grade 137 47.6
Associate professor 66 22.9
Professor 6 2.1
Years of teaching Under 2 years 71 247
2-5 years 20 6.9
6-10 years 25 8.7
11-15 years 51 17.7
16-20 years 72 25.0
21-25 years 37 12.8
26-30 years 9 3.1
31 years or more 3 1.0
Semester courses One 106 36.8
Two 156 54.2
Three 22 7.6
Four or more 4 1.4
Teaching time per week 4 classes or less 20 6.9
5-8 classes 63 21.9
9-12 classes 171 59.4
13-16 classes 32 11.1
17 classes or more 2 0.7
Monthly salary 3000 or less 1 0.3
3000-6000 211 73.3
6000-9000 69 24.0
9000 or more 7 2.4
Total 288 100
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Cronbach’s Alpha is one of the statistical measures that are widely used to study the reliability
or internal consistency of the variables (Taber, 2018). PCQ-24 and UWES-17 have been selected in the
study due to their considerably high reliability scores and popular use. In this study, Cronbach’s alpha
of PCQ-24 is tested to be very reliable and acceptable (.906). The Cronbach’s alpha of its four
dimensions of Self-efficacy, Hope, Resilience and Optimism were .858, .869, .644, .601 respectively.
But it is worth noting that among the four subscales, the reliability of Resilience and Optimism is not
high. Although .6 Cronbach’s alpha was considered as reasonable (Peterson, 1994; Slater, 1995),
resilience and optimism in this study must be interpreted with some caution. The Cronbach’s alpha of
overall UWES-17 measure was very high at .955. The Cronbach’s alpha of its dimension of Vigor,
Dedication and Absorption were .895, .903, .896 respectively. Overall, the study’s reliability coefficient
is almost consistent with previous studies which suggested these instruments are reliable instruments.
Therefore, our results showed that both scales were quite reliable. Reliabilities of scales (Cronbach’s
alpha) are provided in Table 2.
Table 2: Cronbach Alpha for The Scales

Variable Number of items o

Psychological capital 24 906
Efficacy 6 .858
Hope 6 .869
Resilience 6 .644
Optimism 6 .601
Work engagement 17 955
vigor 6 .895
dedication 5 903
absorption 6 .896

Differences in demographic variables were examined by T-tests and ANOVA. The statistics
showed that age (p=.029), marital status (p=.017), children status (p=.006), professional qualification
(p=.012), years of teaching (p=.022) have significant relation to teachers’ work engagement. In this
study, work engagement of private university teachers shows significant differences in age groups.
Work engagement was higher for 21-25 years old teachers (M=69.0) than for other age groups. The
work engagement level of teachers aged 31-40 in the middle is relatively low, and the work engagement
level of teachers over 50 (M=63.7) is the lowest. Marital and child status were also linked to work
engagement. Single teachers (M=95.9, M=68.5) and divorced teachers (M=97.1, M=69.5) had higher
work engagement than married teachers (M=64.2) and teachers having no children (M=68.1) seemed

to have slightly stronger work engagement than did teachers having children (M=64.4). From the point
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of view of professional title, the work devotion of teachers with professor title (M=68.8) is higher than
that of teachers with other professional qualifications, and teachers with the title of intermediate grade
have the lowest score in work engagement. There are also some differences in the overall level of private
college teachers' work involvement with different teaching years. The level of work engagement of
teachers with teaching experience of less than 2 years is significantly higher than that of other teachers.
The scores from high to low are as follows: Under 2 years(M=68.3), 2-5 years(M=68.1), 26-30 years
(M=67.0), 6-10 years (M=65.2), 16-20 years (M=65.1), 21-25 years (M=65.0), 31 years or more
(M=63.7), 11-15 years (M=61.0). Descriptive analysis of the demographic variables is provided table
3.
Table 3: Descriptive Statistics for The Demographic Variables

Demographic Variables F P

Gender 3.541 0.061
Age 2.379 0.029
Marital status 3.451 0.017
Children status 7.621 0,006
Educational level 0.027 0.974
Professional qualification 3.736 0,012
Years of teaching 2.390 0.022
Semester courses 0.776 0.508
Teaching time per week 1.662 0.159
Monthly salary 0.489 0.690

With psychological capital as the predictive variable and work engagement as the dependent
variable, gender, age, marriage status, children’s status, educational level, professional qualification,
teaching age, semester courses, teaching time per week, monthly salary as the control variables, this
study conducted regression analysis to predict the impact of psychological capital on work engagement
so as to test the research questions and hypotheses. The score of psychological Capital scores ranged
from 36.00 to 120.00, with the Mean is 93.04 and the Standard deviation is 10.44. The score of Self-
Efficacy ranged from 6.00 to 30.00, with the Mean is 23.86 and the Standard deviation is 3.56. The
score of Hope ranged from 6.00 to 30.00, with the Mean is 23.17 and the Standard deviation is 3.52.
The score of Resilience ranged from 10.00 to 30.00, with the Mean is 23.05 and the Standard deviation
is 2.92. The score of Optimism ranged from 14.00 to 30.00, with the Mean is 22.42 and the Standard
deviation is 2.27. The score of Work Engagement ranged from 17.00 to 85.00, with the Mean is 65.43
and the Standard deviation is 10.45. The above data show that the psychological capital and work

engagement of private teachers is at a relatively higher level. Pearson correlation is a common statistic
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that describes and measures the relationship between variables. As seen in table 4, Pearson correlations
(r5 =797, p <0.01) reported that variable of PsyCap was significantly positively correlated to work
engagement. Data showed the correlation between the four dimensions of psychological capital and job
involvement from high to low is: Hope (r=.781, P <0.01) Resilience (r =.700, P < 0.01) optimism (r
=.608, P <0.01) and self-efficacy (r =.606, P < 0.01). This provides additional support for the research
hypothesis and provides a comprehensive understanding of the correlation between psychological
capital and work engagement. Therefore, teachers with a high level of psychological capital are likely
to have a high degree of work engagement.

Table 4: Descriptive Statistics for The Continuous Level Variables

Variables Max  Min Mean SD R1 R2 R3 R4 R5
1. Self-efficacy 30 6 23.86 3.56

2. Hope 30 6 2371 3.52

3. Resilience 30 10 23.05 2.92

4. Optimism 30 14 2242 2.27

5. PsyCap 120 36 93.04 10.44

6. Vigor 30 6 22.32  4.06 S677 7227 6677 5407 7407
7. Dedication 25 5 19.89 3.19 598" 7427 6457 618" 768"
8. Absorption 30 6 2322 398 5307 7167 6387 5467 7187
9. Work engagement 85 17 6543 1045 .606™ .7817 700" .608" .797""

*p <.05, ¥* p< .01, ***p <.001.

The findings of the linear regression (see Table 5) were statistically significant. R square is .635,

which indicates that the fitting degree of regression line is relatively good. Psychological capital, a
predictive variable, can explain 63.5% of the variance in Work Engagement. In other words, 63.5% of
the changes in Work Engagement are determined by psychological capital. The final F value of the
integrity test of the regression model was 496.707 (p = 0.000 < 0.05), which shows a significant linear
relationship between psychological capital and work engagement. The results obtained are the same as
those of above statistical test. There was full support for hypothesis which psychological capital of
private university teachers will significantly predict their work engagement. Psychological capital is a
significant factor influencing work engagement. This means that an increase in psychological capital is
consistent with an increase in work engagement.
Table 5: Model Summary for The Prediction of Total Work Engagement

Model R R Square Adjusted R Square F Sig.

1 797" 0.635 0.633 496.707  .000°

*. Dependent Variable: work engagement

® Predictors: (Constant), Psychological Capital
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Discussions
The relationship between psychological capital and work engagement of teachers in private
university shows similar results to previous studies. The overall PsyCap is significantly positively
correlated with work engagement of teachers on the whole, and the dimensions of these two variables
are also significantly positively correlated. Further regression analysis results show that the PsyCap
level of private university teachers has a significant prediction of their work engagement. That is to
say, the work engagement of private university teachers is greatly affected by the level of psychological
capital. Teachers with high level of psychological capital often show more energy and good mental
toughness (vigor) in their work, and they have a higher sense of identity and strong dedication in their
work, so that they can devote themselves to their work (absorption) more happily. Therefore, the higher
the psychological capital level of teachers is, the higher their job involvement level is. This result is
also consistent with previous studies (Paek et al., 2015; Joo et al., 2016, pp. 1130-1131; Costantini et
al., 2017; Kang & Busser, 2018)

Conclusions

This study adopts random sampling method, and the samples are only from a private university
in Hunan Province. Generalization of research results may be affected by geographical limitations
(Ritchie et al., 2013). It may result in insufficient sample quantity and insufficient diversity of levels.
These disadvantages may affect the extension of research results to a certain extent. Therefore, in order
to improve the generalizability of the study in the future, the sample number should be diversified, and
some of the most representative private colleges and universities should be selected to issue
questionnaires based on the overall distribution of private universities across the country. Due to the
limitation of time, only network questionnaire is used to explore the psychological capital and work
engagement of teachers in one private university. Although lots of data information can be obtained in
a very limited time, the results of the questionnaire and data analysis in the later period will be affected
by the subjective factors and preferences of respondents. Therefore, a variety of methods should be
reasonably used in the future relevant research to improve the depth and accuracy of the research, so as
to better understand the essence of the relationship between the psychological capital and work
engagement.

Despite some limitations in data collection methods and sample size, the results of current
research revealed psychological capital is a very important factor in enhancing teachers’ work
engagement. The result of the relationship between psychological capital and work engagement is
consistent with previous studies by other researchers, which seems to be applicable not only to business
environment but also to educational environment. Theoretically, the study will enrich the literature on

psychological capital in particular from the perspective of educational context. This finding that PsyCap
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was the significant predictor for teachers’ engagement may also provide practical implications for
administrators in private university and educational authorities. Psychological capital can be developed
(Luthans, Avey & Patera, 2008), and it is a set of personal resources which lead to increased work
engagement (Costantini et al., 2017). That is to say, the higher the psychological capital is, the higher
the intrinsic motivation will be, the more likely employees will perform at work with greater energy,
dedication, and absorption to their work, which leads to employee productivity, lower absenteeism and
lower turnover (Joo et al., 2016). So administrators of private universities and educational authorities

can improve teacher’ work engagement through targeted development of psychological capital.
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Abstract: There are few studies related to learning place spirituality among college students. Based on
self-determined motivation theory, this study investigates the influential relationships among learning
place spirituality, organizational citizenship behavior, learning engagement among college students,
and the mediating role of well-being. Data from 604 Chinese university students were collected through
a questionnaire and analyzed by the tool of SEM techniques. techniques. The results showed that:
Learning Place Spirituality had a positive influence on well-being (cognitive well-being, subjective
well-being, health well-being, and social well-being), organizational citizenship behavior, and learning
engagement of college students. Well-being positively affects college students' Organizational
Citizenship Behavior (OCBs) and Learning Engagement. OCBs positively influences learning
engagement. This study provides an empirical basis for influencing the impact of spirituality in learning
places, well-being, and learning engagement of college students. It provides a theoretical basis for
college students to pay attention to cultivating their learning spirituality consciousness and enhancing
learning engagement; it also provides an essential reference for education management and teachers to

enhance college students' well-being and organize citizenship behavior.

Keywords: Learning Place Spirituality, Well-being, College Students' Organizational Citizenship
Behavior (OCBs), Learning Engagement.

1. Introduction

College students’ well-being is essential for their self-growth and the whole society.
Nevertheless, the world is in a period of ongoing outbreaks, and there is growing proof of the pervasive
effects of new coronaviruses on the mental health of individuals, both now and in the future (Holmes
et al., 2020), with the epidemic changing the way students learn and their level of engagement. Some

researchers have calculated that the college and young people between 9.1% between 53.6% around the
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world have suffered from stress due to the pandemic or otherwise (Cao et al., 2020; Liu et al., 2020),
resulting in low well-being among college students during their studies. Previous research on the well-
being of off-college students has focused on mental health interventions and treatments for stress and
anxiety reduction, thus enhancing the subjective well-being of college students (Lattie et al., 2019). To
promote the well-being of students and reduce their anxiety and depression, universities and educational
administrators are making multiple efforts (Tsaur et al., 2020). Few previous studies examine the effect
of well-being organizational citizenship behaviors on learning engagement among college students; for
example, Lavy & Littman-Ovadia (2017) emphasized encouraging individuals to have good OCB, it
suggested that learning engagement acts as an intermediary. In addition, there is an active association
in organizational citizenship behavior and Mental well-being among the student of college (Naami &
Hashemi, 2020).

There has been increasing topic interest in spirituality to researchers in the last decade, and it
has been a hot topic in human resource management research in recent years. However, some
researchers believe that this concept has not been thoroughly studied (Duchon & Plowman, 2005), and
it lies in its infancy stage of rigorous investigation (Supriyanto, Ekowati & Maghfuroh, 2020). The
spirituality of the learning place is gradually being taken into account by researchers, and it has been
suggested that the spirituality of the learning place has a significant relationship with learning
engagement, well-being, and other aspects (Pandey, Gupta & Gupta, 2019). There have been previous
studies of spirituality in learning places on learning engagement. However, this is the scarcity of
epidemiological and even less research that includes well-being and organizational citizenship
behaviors as mediating variables (Du et al., 2020). Kuh argues that the core element of educational
quality is students' commitment to learning, which he succinctly defines as "the amount of time and
effort that students devote to activities with an educational purpose”" (Kuh, 2001). Therefore, learning
engagement is gaining more and more attention from researchers to measure education in a school and
is a critical factor in student learning. However, previous research on learning engagement has focused
on analyzing the factors influencing learning engagement and strategies to enhance it (Petillion &
McNeil, 2020), and not much research measured the relationship between well-being and organizational
citizenship behavior.

This researcher believes that spirituality in learning places is the most critical factor in
evaluating the degree of association between individuals and organizations and influencing college
students' well-being, organizational citizenship behavior, and learning engagement. Focusing on college
students' learning spirituality and well-being is essentially a focus on individual perceptual ability, and
focusing on college students' organizational citizenship behavior and learning engagement is essentially
a focus on individual behavior. Based on the theory of self-determination, the study of spirituality, well-

being, organizational citizenship behavior, and learning engagement of college students' learning place
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as a whole can more comprehensively study the correlation of college students' perceptual ability and

behavioral ability to provide a reference for schools and educational management departments to

enhance college students' Learning Place Spirituality Well-being, OCBs, and Learning Engagement.
2. Literature Reviews

2.1 Learning Place Spirituality (LPS)

Spirituality is a science that studies favorable inner factors. It is widely recognized as providing
for the enhancement of human prosperity. Spirituality is essential to learning, particularly during
adulthood (Tisdell, 2008). It also cultivates the quality of willingness to help others. At present, there
is an increasing focus on spiritual relevance and application, especially in the decision-making process
of leaders (Koenig, 2008). However, previous findings have generally focused on the investigation of
learning outcomes on Xi outcomes, and these studies have reported a lack of depth in explaining
learners' experiences, such as how their thoughts, feelings, and behaviors develop (Gilliland, 2015;
Tishelman et al., 2008) among others.

Schneiders (1989) suggest that spirituality in the workplace involves

e finding one's ultimate life purpose,

e building strong connections with work peer and others things that connects with t works.

e maintaining alignment (or congruence) about one's core beliefs and the organization's values.

Spirituality can exist embodied in the workplace without putting pressure on individuals to
embrace a particular belief or perspective. Spirituality in the workplace has gained much momentum as
a motivator for achieving organizational and personal outcomes. As a result, its findings have been
extensively studied to measure the results of individual work outcomes. McCormick (1994) argues that
employees have an inner life that nourishes and is nourished by the meaningful work that occurs in the
workplace. It is crucial to recognize workplace spirituality (George et al., 2000); Therefore, it is a
significant recognition to gain the concept of spirituality.

This researcher relies on Schneiders (1989) to argue that spirituality in the learning place can
be translated from spirituality in the workplace, as students strive to find their own learning goals, make
strong connections with those involved in learning, such as teachers and students, and align themselves

with the values of the school in their core beliefs (Williams-Reade, Lobo & Gutierrez, 2019).

2.2 Well-being (WB)

For thousands of years, Welling-being has been a topic of philosophical and religious people.
In the academic field of philosophy, Well-being was defined by Aristotle and Confucius. Famous people
such as Confucius and Buddha measured an extraordinary life by defining it (Diener et al., 2020). More
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recently, behavioral scientists, on the other hand, observe those things that make people through their
lives in both active and negative ways. Thus, Scientists studying subjective well-being do not
preconceive what people themselves would consider a good life but rather are based on the study
participants' self-perceived criteria (Diener, Oishi & Tay, 2018). The subjective well-being perspective
argues that well-being is an individual's emotional experience and cognitive assessment related to
learning and includes dimensions such as emotional well-being and learning satisfaction
(Lampropoulou, 2018). However, the current academic discussion on the connotation and dimensional
structure of individual learning well-being is still diverse, and there is no fully developed consensus.
Over the past two decades or so, research in the field of positive psychology has accumulated
considerable evidence emphasizing the importance of building individuals' well-being in various
essential life domains, such as mental health, longevity, and work-related outcomes (Kansky, 2017),
Well-being (WB) is defined as "person's evaluation of their own lives, which is judged, including life
satisfaction, feelings, moods and emotions" (Diener & Chan, 2011). Therefore, it is an ultimate life goal
and an essential resource for promoting mental health and sustainable living through a spiral (i.e., Well-
being leads to more Well-being) (Carmona—Halty et al., 2019; Diener, Thapa & Tay, 2020; Fredrickson,
2013).

Based on the existing conceptual definition of individual learning well-being (Hauff, Felfe &
Klug, 2020) and on the principle of effectively integrating research from both well-being perspectives,
this study defines college students' Well-being as the total improvement quality of student experience
and learning efficiency. It proposes that it includes Learning Concentration (learning focus), Life
Satisfaction, Healthy Well-being, and Social Well-being. Of these, Learning Concentration reflects
students' emotional experiences related to learning, which is in line with research on subjective well-
being perspectives (Brouwers, 2020). Life Satisfaction reflects students' feelings of competence and
acceptance related to learning, mainly in terms of learning satisfaction, consistent with the
psychological well-being perspective (Greenier, Derakhshan & Fathi, 2021) that focuses on meaning
and purpose, personal growth, and self-acceptance in work. It corresponds to the study of the subjective
well-being perspective (Conley et al., 2020), which emphasizes the cognitive assessment related to
learning life; Social Well-Being reflects the quality of social relationships of employees in the learning
environment, which corresponds to the study of the psychological well-being perspective (Davis, Love
& Fares, 2019), which emphasizes the cognitive assessment related to learning life. Studies from the
well-being perspective (Gao & McLellan, 2018) emphasize environmental navigating and rapport with
others in learning.

Based on the above theoretical constructs and based on relevant OECD (2020) studies
(Hashiguchi, 2020), this researcher developed a set of reliable and valid four-dimensional measurement

scales of college students' Well-being and clarified the dimensional structure of Chinese college
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students' Well-being in order to provide the concept of college students' Well-being as operable basic

research in subsequent studies.

2.3 College Student Organization Citizenship Behavior (Ocbs)

Based on the above theoretical constructs and based on relevant OECD (2020) studies
(Hashiguchi, 2020), this researcher developed a set of reliable and valid four-dimensional measurement
scales of college students' Well-being and clarified the dimensional structure of Chinese college
students' Well-being in order to provide the concept of college students' Well-being as operable basic
research in subsequent studies. OCB is defined as voluntary behaviors of individuals that enhance the
organization's performance, although the organization's formal compensation system does not define
these behaviors. Based on previous research, Dennis W. Organ formally introduced the concept of
"organizational citizenship behavior" (Organ, 1988): behaviors that employees engage in spontaneously,
which isn't explicitly or directly recognized in the Organize a formal compensation system; however, it
is beneficial to the functioning and efficiency of the organization as a whole. The total. OCB refers to
individual behaviors that are not directly or explicitly recognized in the formal reward system, but that
contribute to the efficient and effective functioning of the organization in general (Organ, Podsakoff &
MacKenzie, 2005). Therefore, it is an essential factor that OCB influences organizational performance.
Some scholars have introduced OCB theory to education when studying in school organizations through
educational practices to test, modify and give new meaning to the theory of organizational citizenship
behavior (Bogler & Somech, 2019). The OCB of student leaders consists of six dimensions:
identification with the school, assistance to fellow students, no trouble for profit, separation of public
and private interests, dedication to the law, and self-enrichment (LeBlanc, 2014).

Previous studies on organizational citizenship behavior have mainly focused on corporate
employees, with a few studies on the development of college student clubs as organizational citizenship
behavior and relatively few studies involving the relationship among Well-being, OCB, and learning
engagement. In this study, OCBs were conducted, and scales were developed according to Jiing-Lih

Fath et al. (2004) in four dimensions: individual level, team level, organizational level, and social level.

2.4 Learning Engagement (LE)

Engagement in learning is a theme which receives extensive attention in educational
psychology in recent years, and students' learning gains, behaviors, and achievements while in school
are primarily dependent on individual engagement in learning. For example, students with high
engagement in learning usually mark active participation in discussions in class, have a strong interest
in learning and a solid motivation to achieve, have a solid ability to work with others, and exhibit good

personal behavior. In contrast, students with low engagement levels have low academic expectations,
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perform poorly academically, experience negative emotion, for example, anxiety, boredom, and exhibit
disruptive behaviors (Lin, Hung & Chen, 2019), therefore, how to enhance students' engagement in
learning is an essential issue in current education.

Jung & Lee (2018) argued three dimensions in learning engagement: behavioral engagement,
affective engagement, and cognitive engagement. Learning Engagement refers to learners' observable
behaviors and engagement in learning activities during the learning process and includes both cognitive
and affective engagement. Cognitive engagement is the metacognitive strategies and learning strategies
that learners demonstrate in the face of complex learning content; affective engagement refers to the
emotional experiences and reactions that learners show to teachers, peers, etc. It has been shown that
learning engagement can effectively predict learners' learning process, learning outcomes, and
development levels (Hamane, 2014; Lee, 2014). Likewise, existing research has shown that learning
input effectively predicts learners' learning processes, outcomes, and developmental levels (Hamane,
2014; Lee, 2014).

In the existing studies, not many studies have been conducted on the learning engagement of
college students, and this researcher used Jung & Lee's (2018) three dimensions of learning engagement
as a basis to develop a learning engagement scale that fits college students.

2.4.1 The relationship between Learning Place Spirituality and Well-Being

Spirituality and well-being are both perceptions that are internal to the individual and have
some impact on behavior. Some scholars define Spirituality as "the fundamental sense of an individual's
connection to others and the universe" (Chawla, 2014). It is a value of a holistic sense Daniel, 2015) (or
meaning at work. Spiritual meaning at work means that individuals find more profound meaning, realize
their dreams, feel 1 about their work, express their inner world by seeking meaningful work, and
contribute to others (Ashmos & Duchon, 2000). Previous research has argued that achieving personal
fulfillment or spiritual growth in the learning place refers to "personal hope, person's awareness worth,
connection with others" (Ashmos & Duchon, 2000). In the learning place, Spirituality in the inner life
dimension is where people live more meaningful and productive external lives in a healthier internal
way. Therefore, recognizing and acknowledging workplace spirituality is mainly expressed in the
individual life dimension where a person accepts mindful and spiritual people, so the higher the
Spirituality of the learning place, the better the individual feels internal. Manning (2019) (concluded
from interviews with 64 older adults that older adults rely on Spirituality (Spirituality) to overcome
difficulties and thus enhance well-being and organizational citizenship behaviors. Singh et al. (2016)
(proposed that Spirituality in learning places gained some impetus, usually related to themes such as
tolerance, patience, and interconnectedness with students and faculty and that Spirituality in learning
places enhances students' cultural identity and sense of belonging, thus enhancing individual well-being.

Inspiration is an individual's sense of wholeness and connection to others in learning life and falls within
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the scope of positive consciousness, so it is consistent with a perception of the individual well-being.
Therefore, Spirituality's level in learning places also affects individual well-being.

Synthesizing the above literature, this researcher proposes the following hypothesis:

H1: Spirituality in learning places is positively related to well-being.

2.4.2 The Relationship Between Learning Place Spirituality and Ocbs

The organization indirectly recognizes organizational citizenship behavior as individual
voluntary behavior and encourages effective and efficient organizational functioning. Sani & Ekowati
(2019) (Sani & Ekowati, 2019). Surveyed 150 Islamic employees and found that workplace spirituality
influences job performance: higher workplace spirituality, better the organizational citizenship behavior
and the better the job performance; conversely, lower workplace spirituality, lower the organizational
citizenship behavior and the poorer the job performance. Indyra et al. (2021) found a positive correlation
between spirituality in the workplace and job performance through a study of 231 nurses in McCarthy.
Nurses' OCB is based on the dimensions of meaningful work, sense of community, and alignment with
organizational values. In the past decade, more and more researchers have begun to explore the impact
of spirituality in organizations. Fox, Webster & Casper (2018) through an investigation of 115
employees' relationships with their supervisors, concluded that spirituality in the workplace was
significantly related to organizational citizenship behaviors and job performance through psychological
capital. Similarly, the higher the spirituality of the learning place, the higher the individual voluntary
behavior in the environment where college students learn. One of the most important manifestations of
the spirituality of the learning place is the degree of association with others, with the organization, and
the individual's responsible behavior. The higher the spirituality of the individual's learning place, the
more pronounced the organizational citizenship behavior will be, and similarly, if the individual does
not have the spirituality of the learning place and does not lie in the individual's behavior in the
organization or the degree of association with the organization, then the lower the individual's OCB
will be.

Synthesizing the above literature, this researcher proposes that:

H2: Spirituality of learning place has a positive relationship to OCBs.

2.4.3 The Relationship Learning Place Spirituality and Learning Engagement

There are three main dimensions of spirituality in college students' learning places: individual
efforts to find learning goals, strong connections with faculty and students, and alignment of one's
beliefs with school values. As Khari & Sinha (2018) found: in the face of increasing competition and
organizational concerns about cost-effectiveness that require self-learning in organizations, employees'
spiritual experiences in the workplace influence their attitudes toward learning and, in turn, their
engagement in learning. Whelan (2019) considered the importance of contemporary teaching and

learning approaches to spirituality in healthcare practice, argues that spirituality is a standard of good
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practice, and suggests that spirituality in the workplace facilitates medical students' learning about
healthcare. Spirituality in the workplace reduces staff turnover and increases staff satisfaction and work
engagement (Singh et al., 2020). Similarly, when college students are given ample opportunities to
develop in a positive environment and do challenging tasks, they feel empowered and interested in
students. They find ways to enhance their learning, change their learning methods, etc. This enhances
learning engagement.

Synthesizing the above literature, this researcher proposes the following hypothesis:

H3: Learning Place Spirituality positively impacts learning engagement.

2.4.4 The Relationship between Well-being and OCBs

According to Organ's definition of well-being, this researcher classifies college students' well-
being into cognitive well-being (mainly in learning concentration), subjective well-being (mainly in life
satisfaction), health well-being (Healthy well-being), and social well-being). Well-being plays an
essential role in one's growth and behavior. Psychologists have investigated the impact of organizational
citizenship behavior on individuals and concluded that kindness makes people happier, more energetic,
and more energetic. All Well-being enhances individual, organizational citizenship behavior
(Kerulis,2018). For many years, positive psychology has agreed that individual well-being enhances
individual motivation to work and take the initiative to complete tasks outside of work. Positive
psychology suggests relying on workers' strengths to balance individual achievement and organizational
goals; Belleville, Dubreuil & Courcy (2020) found a positive relationship between workplace well-
being and employees' spirituality and organizational citizenship behavior (OCB) through their study.
Wang, Xu & Ma (2021) proposed a positive relationship between employee well-being and
organizational citizenship behavior based on resource conservation theory (COR). Individuals who have
a sense of inner Well-being in their study or life will be more energetic and more willing to give more
beneficial behaviors to the organization. In turn, when individuals have higher organizational
citizenship behaviors, the organization will recognize individuals more for their efforts and give more
recognition, enhancing individual Well-being.

Synthesizing the above literature, this researcher proposes the following hypothesis:

H4: Well-being is positively related to organizational citizenship behaviors of college students

2.4.5 The Relationship between Well-being and Learning Engagement

Well-being can be defined as an individual's feeling of positive emotions at work or in life

(Warr, 1987). Marescaux, De Winne & Forrier (2019) found through a study of the three dimensions

of employee well-being that increased individual well-being facilitates employees to be more focused
on their work, thus enhancing performance. There is a strong instinct in the individual to learn and
actively assimilate knowledge and cultural practices (Rogoff, 2003; Ryan & Deci 2000), and the higher
the Well-being, the better the learning status, the higher the learning engagement. Prasoon & Chaturvedi
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(2016) reviewed earlier research in the area of life satisfaction literature and proposed that life
satisfaction is the basis for the experience of positive emotions in individuals and shows a positive
correlation with learning engagement. Butt et al. (2020) concluded that learning engagement was
significantly positively thought to be related to life satisfaction, positive emotions and significantly
negatively related to negative emotions. That is to say, the higher the students' evaluation and
experience of life, the more confident they are in improving their abilities and task completion, resulting
in higher engagement in learning. College students' minds are still maturing, and their hearts more
influence their behaviors. If an individual feels a sense of Well-being from social recognition and
psychological well-being, it will produce mental pleasure, and thus a better state of learning and life for
the individual College students' minds are still maturing, and their inner activities influence their
behaviors. If individuals feel a sense of Well-being from social recognition and psychological well-
being, this will result in mental pleasure and a better state of learning and life. Inner well-being
facilitates individuals to take steps to enhance their learning-related behaviors.

Based on the above literature, this researcher proposes the following hypothesis:

H5: Well-being has a positive relationship with learning engagement

2.4.6 The Relationship Between Ocbs and Learning Engagement

Organizational citizenship behaviors are not prescribed by the organization but are done
additionally by employees and contribute to the organization. Organizational citizenship behaviors of
college students are behaviors in which students are motivated to complete their studies, have good
relationships with faculty and students, and have different goals, and such behaviors contribute to
students' learning and life (Shaaban, 2018). Engagement in learning refers to students' behavioral,
affection, and cognitive engagement in their learning. Both are individual behaviors, but OCBs has still
relationship to learning engagement. For example, Rurkkhum & Bartlett (2012) found a functional
relationship between employer engagement and each component of OCB by studying 522 employers
in Thailand, with this relationship being most substantial in the civic virtue’s component of OCB.
Alsheikh (2020) argued that individual willingness to learn mediates the learning climate and
organizational citizenship behavior (OCB) and that individual proactive behavior promotes a
willingness to engage in learning. It is shown that there is a functional correlation between proactive
personality, OCB, and work engagement (Zaman & Bilal, 2021). The main task of college students is
to complete learning tasks, and individuals who have high organizational citizenship behaviors will
always find ways to do other things that enhance the learning efficiency children do, such as improving
learning methods and increasing the degree of engagement in learning.

Based on the above literature, this researcher proposes the following hypothesis:

H6: There is a positive relationship between organizational citizenship behavior and learning

engagement among college students.
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Since there is relatively little research in the literature on learning place spirituality, well-being,
organizational citizenship behavior, and learning engagement, this study constructs a structural equation
modeling of the assumptions of the learning spirituality, well-being, and organizational citizenship
behavior of college students on learning engagement based on the above theoretical assumptions

(Figure 1)
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Figure 1: Conceptual Framework of the Study

3. Methodology

3.1 Data Collection

We used the questionnaire survey conducted by the Questionnaire Star website. The
professional questionnaire survey website is Questionnaire Star in China. The researcher designed and
then distributed the questionnaires through an internet connection or two-dimensional code. The
questionnaire was divided into two parts, the first section was the questionnaire part, and the other was
demographic variables such as gender, and so on. The population of this study was college students in
Henan universities. The questionnaires were distributed from March 8 to March 9, 2022. A total of 640
questionnaires were collected, 604 of which were valid. The respondents' demographic information is
shown in Table 1 to clarify the composition of the sample.

The core model was designed for this study based on a correlation structure used In previous
literature reviews. All items shown in this questionnaire were developed based on the literature reviews
and pre-validation scale. Statistical experts strictly validated the questionnaire. Thus, it was
appropriately confirmed to the validity of the questionnaire. This study used the IP addresses of
intelligent communication devices to screen duplicate samples and removed unusable questionnaires
that had been filled out for too short a time or had duplicate values. Moreover, above measures, a

sample of 604 was measured, which improved the power and robustness of the statistical analysis.
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Table 1: Demographic Characteristics of the Participants

Measure Item Frequency  Percentage (%)
Gender Male 297 55%
Female 243 45%
Place of Birth Urban 135 25%
Rural 378 70%

Suburban 27 5%

Your Profession Science and Engineering 378 70%
Arts and History 108 20%
Art and Sports 54 10%
Your Monthly Family Income Less Than RMB 3000 146 27%
RMB 3,000-5,999 233 43%
RMB 6,000-9,999 97 18%
RMB 10,000-14,999 32 6.0%
More Than RMB 15,000 32 6.0%

3.2 Research Instruments

—_

All scales used in this study were Likert scales with 7 points, (1 strongly disagree"", 7 =

nn nn

strongly agree"".

Learning Place Spirituality dependence scale was made by Deb et al. (2020). To accommodate
the purpose of this study, the present investigators modified the previous scales, replacing the term
"Working Place Spirituality" with "Learning Place Spirituality" in each title. There were 11
items.( Cronbach’s a = 0.971, rho A=0.971, Composite Reliability=0.974, AVE=0.777).

The questionnaire was divided into subheadings to ensure a concise and accurate description of
the results. There are four dimensions of Well-being, which were measured with 17 items. Example
items included: "I can consider complex learning problems," "I feel calm and relaxed," "I do not usually
feel tired and exhausted," The school can provide me with academic support," and so on. A higher score
means a more serious case of Well-being. The 17items were measured (Cronbach’s o = 0.952,
rho A=0.954, Composite Reliability=0.957, AVE=0.570).

OCBs were used to measure the college student OCB developed by Jiang-Lih Fath et(2000).
The scale consists of 11 items; Example items included: "I will take the initiative to do the work that is
required of me," "I am willing to take on extra work responsibilities," "I am willing to help my
classmates to solve their work problems," "I take the initiative to make suggestions that are beneficial
to my studies and the development of the class," and so on. The 11 items were measured( Cronbach’s

a=0.957, rtho A=0.958, Composite Reliability=0.963, AVE=0.724).
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The Learning Engagement Scale developed by Reeve & Tseng (2011) assessed using four items;
example items included: "I would like to take the initiative to analyze the problem" I would like to learn
effectively," and so on. The 4 items were measured (Cronbach’s a = 0.959, tho_A=0.959, Composite

Reliability=0.970, AVE=0.891)

3.3 Data Analysis

This study uses least squares (PLS) analysis and estimation, taking two validation stages.
Confidence and validity analysis and validation of structural model path coefficients and explanatory
power. Data validation was performed to confirm the reliability and validity of the variables to verify
the relationship between them (Anderson & Gerbing, 1988; Hulland, 1999). PLS is suitable for
establishing relationships between variables and can handle model building and measurement items
(Petter, Straub & Rai, 2007).In addition, PLS is suitable for handling relationships between variables in
anomalous data distributions because of its relaxed requirements for normality and randomness of
variables (Chin & Newsted, 1999). The present study investigated the relationship between learning
place spirituality, well-being, OCBs, and learning engagement; however, in the past literature, many
items were included in each dimension. Therefore, PLS is more suitable for this study than other SEM
analysis methods. It can better investigate the relationship between variables and reduce measurement
error. Majchrzak et al. (2005) suggest that there should be at least 5 to 10 times the sample size as the
maximum number of model paths. In the present study, the sample size was 604, and the maximum
number of paths was 4, which meets the recommended criteria and is, therefore, suitable for analysis
by PLS.

This research was measured by Smart-PLS (Version 3.0) developed by Sarstedt and Cheah
(2019).

4. Result

4.1 Outer Model and Scale Validation

The relevant tests for the external model include four components: reliability, consistency,
validity, and validity of each topic. First, the reliability of the questions is tested with the corresponding
loadings. Factor loadings show how specific questions can be measured, with a threshold of 0.6
indicating that they are reliable (Black & Babin, 2019). The composite reliability of each construct is
shown in Table 2. All composite reliability (CR) values for each of the constructs are more significant

than 0.7 (Chin, 1998), which indicates the internal consistency of the constructs.
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Table 2: Reliability and AVE of the Outer Model

Variables Second-order Cronbach'sa  Rho. A Composite AVE
Variables Reliability
Learning Place Spirituality 0.957 0.958 0.963 0.724
Learning 0.913 0.915 0.939 0.793
Concentration
Life Satisfaction 0.936 0.937 0.952 0.798
Well-Being Healthy Well-being 0.858 0.865 0.904 0.703
Healthy Well-being 0.871 0.871 0.912 0.722
OCBs 0.957 0.958 0.963 0.742
Learning 0.959 0.959 0.970 0.891
Engagement

Each question was measured using factor loadings and validity, with AVE indicators >0.5 for
each construct, implying good validity of the variables. (Fornell & Larcker, 1981). The results AVE of
the potential variables for each construct in Table 4 ranged from 0.703 to 0.891, indicating good validity
for this study.

Discriminant validity tests measure the degree of discrimination between the measured
variables and different constructs. The heteroscedasticity ratio (HTMT) was indicated based on a multi-
trait-multi-method matrix of correlations. Therefore, in this study, the HTMT test proposed by Henseler
et al. (2015) was used, and the value of HTMT assessed the discriminant validity. Discriminant validity
is not a severe problem when the value of HTMT is lower than 0.90 (Gold et al., 2001), but as shown
in Table 3, the values of HTMT between all constructs were lower than 0.90, which indicates that the
discriminant validity of this study is promising.

Table 3: Results of Discriminant Validity by HTMT

Factors OCBs LPS WB LE
OCBs 0.851

LPS 0.794 0.881

WB 0.762 0.680 0.755

LE 0.762 0.841 0.635 0.944

Note: LSP=Learning Place Spirituality; WB=Well-Being;

OCBs=student organization citizenship behavior; LE=Learning engagement

4.2 Inner Model and Hypotheses Testing

The researcher used the internal model PLS analysis to test the hypotheses in this research. The
path coefficients represent the strength and direction of the relationship of the variables to observe the
causal relationship between the variables and the underlying variables. However, the R-square value

refers to the dependent variable and represents the model's predictive power. This estimation is done by
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resampling the data, and the estimates are more accurate than the LIMIT approximation (Purvis,
Gittleman, Cowlishaw & Mace, 2000).
Table 4: Summary of Inner Model Results

Hypothesis Path Coefficient T-Value Result

H1: LSP - WB 0.326 4.912%** Supported
H2: LSP— OCBs 0.429 5.310%** Supported
H3: LSP — LE 0.627 8.996 *** Supported
H4: WB — OCBs 0.274 4. 111%** Supported
HS5: WB —LE 0.007 0.154 Supported
H6: OCBs — LE 0.265 4.073%** Supported

Note 1: LSP=Learning Place Spirituality; WB=Well-Being;
OCBs=student organization citizenship behavior; LE=Learning engagement
Note 2: * p-value < 0.05; ** p-value < 0.01; *** p-value < 0.001.

Note 3: Number of bootstrap samples = 5000

From the data related to Table 5 and Figure 2, it can be seen that learning place spirituality has
a positive and significant effect on well-being and OCBs, supporting HI and H2 (LSP — WB: =
0.326, t-value = 4.912; LSP— OCBs: B = 0,429, t-value = 5.310). So, Learning Place Spirituality has
positive relationship on Well-Being and student organization citizenship behavior; H3, H4,HS5, H6(LSP
— LE: f=0.627, t-value = 8.996; WB — OCBs : B = 0.274, t-value =4.111; OCBs — LE: = 0.265,
t-value = 4.073) , meaning that this four groups of coefficients show that there is an obvious positive

relationship between the two variables.

OCBs
0.429% T 0.265%*
0.274%** e
LSP 0p27*** > LE
0.326%** 0.007*

e —
0.809*** 0.916*** 0.824*** —(0.892%**
-— P - T
LC LS HWB SWB

Figure 2: Standardized Path Coefficients and Significance of Inner Model

1068



4 UNIVERSTTY
The 6" STIU International Conference 2022, May, Thailand
4.3 Testing of Mediation Effects
This researcher did a mediation analysis with the following data. The test results are tabulated

in Table 5.
Table 5: Specific Indirect Effect

Relationship Original Sample (O) T-Statistics P Values
LSP ->WB -> LE 0.002 0.144 0.000
LSP -> OCBs -> LE 0.330 4.426 0.000
SLP -> WB -> OCBs-> LE 0.068 3.812 0.000

S. Discussions

Spirituality plays an essential role in an individual's life and learning, and spirituality in learning
places plays a vital role in college students' engagement in learning. This study explores the influence
of spirituality in learning places on learning engagement based on a self-determination perspective. The
four dimensions of well-being and organizational citizenship behaviors of college students were
incorporated into this relationship to elucidate potential mechanisms. Taken together, the findings of
this study reveal the relationship between external behavior (i.e., organizational citizenship behavior)
as a continuum and the need to create conditions to meet the individual's inherent psychological needs
(well-being) in order to facilitate the transformation of external perceptions (learning place spirituality)
to a more integrated form of behavior (learning engagement). This study understands the current status
of college students' well-being and organizational citizenship behavior. It investigates the influence of
learning place spirituality on learning engagement, which also has practical implications for enhancing
college students' well-being, organizational citizenship behavior, and learning engagement.

5.1 Theoretical Implications

Firstly, the results found that spirituality in the learning place positively influences learning
engagement based on self-determination theory, and Well-being and organizational citizenship
behavior mediated this process as mediating variables, and H1, H2, and H3 hold. It was consistent with
the results of previous studies (Nalipay, King & Cai, 2020). The results support the idea that was
learning place spirituality influences Well-being, OCBs, and Learning Engagement.

Moreover, previous researchers have argued that individual Well-being has a positive relation
to OCB and work engagement (Muzaki & Anggraeni, 2020; Lee, 2014). while some researchers have
also argued that the resilience of the well-being (WB) component (i.e., life satisfaction and emotional
balance) mediates organizational citizenship behavior and work engagement (Paul et al., 2019). H4 and
HS5 hold for the positive relationship between the four dimensions of well-being and organizational
citizenship behavior among college students in our study, consistent with our hypothesis and the

literature. Several researchers have also suggested that OCB is positively related to employer
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engagement and job performance (Sugianingrat, 2019; Zia et al., 2021). It is consistent with hypothesis
6 proposed in this study that organizational citizenship behavior of college students is positively related
to learning engagement. The relationship among Well-being, OCB, and Learning Engagement, H4, HS5,
and H6 hold based on self-determination theory.

Eventually, SWs and OCBs mediate between Learning Place Spirituality and Learning
Engagement. No hypothesis was explicitly stated about the mediating relationship in this study, but
relevant data analysis was done. The data analysis related to this study reveals that spirituality in
learning places has a positive relationship to organizational citizenship through well-being; in other
words, Well-being mediates the relationship between Learning Places Spirituality and OCBs, which are
consistent with the findings of Byunet et al. (2020). Furthermore, the data analysis also shows that
spirituality in learning places can play a role in learning through Well-being on learning through
engagement, with a t-value of the path of 2.851, and Well-being plays a mediating role in spirituality,
organizational citizenship behavior, and learning engagement in learning places, which is consistent
with the partial results of Hoge et al. (2020). Finally, spirituality in learning places positively influences
learning engagement through the role of OCBs, which is consistent with previous results in the HRM

literature on spirituality.

5.2 Practical Implications

The model proposed in the current study has several implications for college students to
enhance their engagement in learning:

e College students are in an important period of self-body and mind development and life view
formation, and it is important to pay attention to inspire college students' Learning Place Spirituality,
enhance well-being, and OCBs.

e The inspiration for society: college students' values are being formed and are vulnerable to
external factors. Therefore, we call on the relevant educational management authorities to pay attention
to the differences in students' inspiration for learning and guide them to recognize their strengths and
weaknesses and take measures to enhance students' Well-being.

® To the school: the university period is a critical period for the formation of college students'
values, and the school, as the main unit of education for college students, needs to guide college students
to participate in clubs and handle the relationship with teachers and classmates to promote students'
sense of responsibility and Well-being, and also guide college students to establish the consciousness
of serving the country and others to strengthen their sense of responsibility and dedication..

e For the students themselves they need to learn to recognize the differences in their
personalities and learning spirituality, identify their strengths and weaknesses, enhance their inner Well-

being, establish responsibility for their country and society, enhance their commitment to learning, and
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enrich their growth with knowledge in order to become more useful more quickly.

5.3 Limitations and Future Research

The limitations of the research are manifested in four ways. First, we collected data from
Chinese university students. Given the worldwide research on college students' well-being,
organizational citizenship behaviors, and learning engagement, data based on one country are limited
in their ability to understand this global phenomenon. Therefore, researchers could conduct comparative
studies on learning engagement across countries in the future. Second, owing to the cross-sectional
nature of the survey data, we could not confirm the existence of a causal relationship between the
examined variables. Therefore, we suggest that researchers add a longitudinal design to collect data to
test the causal effects assumed in the model. Next, there are limitations in the data from the
questionnaire survey, which is only the self-perception of the respondents at a particular stage, and there
may be differences in the results at different stages, as well as the fact that the questionnaire survey
only reflects the self-understanding of the respondents, which may be very different from the actual
situation, thus generating research bias (Annoni, 2021). Finally, future studies can use objective data
and increase the interview and expert identification sessions so that the results are closer to the actual
situation. Moreover, the group in this study was college students, which is a limited scope of the study
population, and future studies may use stratified sampling to recruit a larger sample of different age
groups to further explore the study of spirituality in learning places on different groups in terms of well-

being, organizational citizenship behavior, and engagement in learning.

6. Conclusions

In conclusion, the present study assessed associations between Learning Engagement and two
behaviors (i.e., SW and OCB) among Chinese university students. With SW as a mediator between
Learning Place Spirituality, OCB, and Learning Engagement. Our study contributed to the extant
research in several ways. Firstly, our research explained the relationship of learning place spirituality
on We-being, OCBs, and Learning Engagement, based on self-determination theory, and uses Smart-
PLS3.0 to derive the relationship coefficients of the relevant variables and obtain a model. It provided
a theoretical basis for the study of spirituality in the socio-educational part, school administrators and
teachers, and students themselves in the learning place, and also provides an actionable method for

enhancing students' learning engagement.
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Abstract: This study mainly aimed to explore occupational stress of preschool teachers in Guangzhou
City and compare occupational stress on different teaching grades, incomes and ages, a questionnaire
was administered to a random sample of 100 kindergarten teachers from one public kindergarten, one
private kindergarten, one international kindergarten and one community kindergarten in Guangzhou,
China. A total of 100 questionnaires were distributed and 92 valid questionnaires were returned, with
a return rate of 92%. The results show that the current kindergarten teachers in Guangzhou are at an
intermediate level. There was no significant difference in occupational stress among kindergarten
teachers of different teaching grades, but the occupational stress of junior class teachers was slightly
higher than that of teachers of other teaching grades. There were significant differences in occupational
stress among teachers of different incomes and ages, with occupational stress increasing with age and
income. Explained by Karasek's (1979) demand-control theory, with little change in the level of job
control, job demands increase and with them job stress, and teachers in junior classes have higher job
demands than other classes, so leading to high levels of occupational stress, and although experienced
teachers are given higher pay packages, they are given more job demands and job responsibilities,

leading to Older, more experienced teachers working under more pressure.
Keywords: Preschool Teacher, Occupational Stress, Guangzhou, China.

Introduction

Early studies show that the mental health status of preschool teachers is mostly in a good or
better state, and the occupational stress of preschool teachers and the mental health problems caused
by it are at a low level. (Thomason & La Paro, 2013). However, in the last decade, more and more
literature has shown that preschool teachers show symptoms of depression, anxiety and other mental
health problems. Literature of the same period also mentioned that the professional pressure level of
preschool teachers has been rising. A Google Scholar search for "occupational stress of preschool

teachers" found 7,300 search results in 2021 alone. These search results about occupational stress and
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resignation of preschool teachers came from all countries in the world. Obviously, the occupational
stress of preschool teachers and a series of problems caused by stress have become international
research topics, and the research on this topic has been increasing in various countries (Prosen &
Smrtnik, 2019; Troman & Woods,2001; Wang, et al., 2015) is sufficient to prove the universality and
severity of the problem of occupational stress among preschool teachers. But in the world, the academic
circle only pays attention to the phenomenon that the professional pressure of preschool teachers is
rising, and few people pay attention to what kind of changes are taking place in the structure of the
professional pressure of preschool teachers (Spilt, et al., 2012).

Kaiser et al. (1993) noted that managing student behaviors was the most stressful task for early
childhood teachers, lack of psychological support for teachers in kindergartens. Research from the same
period also supports the issue of relationships, for example when teachers perceive a lack of
communication and social support (Goelman & Guo,1998) and poor collaboration and communication
with colleagues (Kenyon et al, 2014) as a source of occupational stress for teachers. Newly recruited
early childhood teachers who have undergone a bachelor or specialist education in preschool education
and have certain teaching philosophies are new to the profession and want to prove themselves quickly
through their work, but the actual work content is often too simple and trivial, and it is momentarily
difficult to apply the only appropriate philosophies learned in school to gain recognition for their
teaching, thus causing psychological stress.

According to the statistics of the Ministry of Education, PRC, in 2012, there were 181,000
kindergartens in China, with 36.858 million children and 1.4779 million full-time kindergarten teachers,
with a student-teacher ratio of 20.2 to 1(Ministry of Education, PRC, 2013). In 2015, China had 224,000
kindergartens with 42.648 million children in them (Ministry of Education, PRC, 2016). By 2019, there
were 281,000 kindergartens nationwide, with 47.139 million children in kindergartens. There were
2.763 million full-time preschool teachers, with a student-to-teacher ratio of 15.9:1(Ministry of
Education, PRC, 2020). The student-to-teacher ratio has been on a downward trend during this decade.
In the process of declining student-to-teacher ratio, the educational background structure of full-time
kindergarten teachers in China has changed greatly. The number of people with a college degree or
above increased significantly, while the number of people with a high school degree or below decreased.
At the same time, the requirements for preschool education are changing a lot. Current preschool
education reform focuses on standardized practices, academic results, and accountability.

There is a large body of literature examining occupational stress among early childhood
teachers, but most researchers have studied the sources of occupational stress and the factors
influencing occupational stress among early childhood teachers; many studies in the literature have
concluded that young novice teachers have greater occupational stress than experienced teachers who

have been in the profession for many years; for example, Wang (2006) selected 410 early childhood
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teachers from Shanxi, Chongqing and Anhui as the subjects of his study; between the ages of 21 and
25 were significantly more stressed than other ages in terms of student factors, role factors, environment
and external treatment; those within five years of teaching experience were more stressed in terms of
external expectations and personal competence than teachers of other teaching ages. However, contrary
findings have also been suggested in the literature. Cecho et al. (2019) studied the level of occupational
stress among Slovenian early childhood teachers, who concluded that kindergarten teachers aged 45
and older with more than 20 years of experience perceived themselves to be treated unfairly by their
leaders more often in their job performance evaluations and had greater occupational stress.

Guangzhou is the capital city of Guangdong Province, but there is a lack of research on the
occupational stress of preschool teachers in this area. Only Rao and Wang (2009) conducted a survey
on occupational pressure of in-service teachers in more than 30 kindergartens in The Pearl River Delta
region of China and found that 42.57% of preschool teachers thought their work pressure was high or
high. Yu (2012) studied 300 private kindergarten teachers in Guangzhou and found that more than 90%
of the surveyed teachers were under great pressure, mainly from too many activities, too many
inspections and too fast changes in teaching forms.

Is there a correlation between age of occupational stress? Do older kindergarten teachers work
longer and have more experience, and does more experience mean higher earnings, and is occupational
stress correlated with teaching age and earnings? These are the questions that will be explored in this

thesis.

Research Objectives
1) To compare the preschool teachers’ occupational stress between the new and experienced
teachers.
2) To compare the preschool teachers' occupational stress according to their teaching grades.
3) To compare the preschool teachers' occupational stress according to their income.
4) To compare the preschool teachers' occupational stress according to their age.

5) To determine the correlation between age, income, teaching grades, and occupational stress.
Literature Reviews

Definition of Occupational Stress

In the literature, teacher's profession pressure was described as "as a result of some aspects of
job of teaching, the teachers' negative emotions, such as tension, depression, anxiety, anger, and
depression of experience"(Brown & Uehara, 1999). Shi (2002) thought that occupational stress can be

regarded as a response to challenging events, also can be regarded as a stimulus for the demand of
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individual variables, it can also be thought that occupational stress is a threat to individual form of
working environment variable, or individual can't disposal of a realistic demand. Lazarus (1978), a
famous psychologist, defined occupational stress in his interaction theory: stress occurs when the
demands of the environment exceed one's ability and available resources, and jeopardize one's

psychological balance and the harmony and integrity of life pace.

Job Requirements -- Control Theory

Karasek (1979) put forward the work requirement -- control mode. In his opinion, there are two
key factors in work activities: job requirement and job control, which jointly affect work pressure. Job
requirement refers to the workload of employees in the work situation and the difficulty of completing
the job, namely the pressure source, while job control refers to the extent to which employees can exert
influence on their own behavior. One of the basic assumptions of this theory is that high work demands
and low work control lead to high work stress. Due to lack of experience, new teachers have lower level
of work control than experienced teachers, while managers may put higher work requirements on
experienced teachers due to rich experience. Therefore, it is speculated that new teachers and

experienced teachers may have different feelings of occupational pressure.

Present Situation of Preschool Teachers' Occupational Pressure

Occupational pressure is a problem that is paid special attention to in current organization
management. With the increasing competition and the accelerating pace of social work and life, people
feel more and more pressure in organizational life, especially for preschool teachers, work pressure is
more prominent. So many kindergartens are actively by organization intervention and encourage
teachers individual coping way to alleviate the pressure of the current work, and to make organization
pressure intervention policy and teachers' individual coping styles more effectively, must clear before
preschool teachers' perceptions of job stress from what aspect, namely working pressure sources
problem.

Clipa and Bogheam (2015) based on the survey of 150 kindergarten teachers in Romania
showed that 42.0% were "very stressed" and 86% had intermediate to advanced stress levels. Madini
(2005) studied the occupational stress of preschool teachers in Saudi Arabia. The results showed that
more than 90 percent of respondents said kindergarten teachers were either moderately or very stressed.
Similarly, occupational pressure of preschool teachers in China is not low. Wang (2020) investigated
the occupational stress of 260 preschool teachers in Jiangsu Province, China, and found that the
occupational stress of preschool teachers in Jiangsu province was widespread and high, and the level
of occupational stress of teachers with more than 5 years of teaching experience was higher than that

of new teachers. Li (2013) studied 322 preschool teachers in Shandong Province, China, and found that

1082



v/ STAMFORD
4 UNIVERSTTY
The 6" STIU International Conference 2022, May, Thailand
preschool teachers with 3-5 years of service, 30 to 40 years of age and 40 to 50 students in class had
the greatest occupational stress. This is basically consistent with the conclusions of Wuhu, Anhui and
Beijing studies (Lai, 2011; Wang et al., 2014). A study by Jiang (2017) found that from 2002 and 2011
to 2016, professional pressure of teachers in basic education (including some kindergarten teachers)

gradually increased and their professional social respect decreased.

Factors Influencing Preschool Teachers' Occupational Stress

Previous studies on preschool teachers' occupational stressors focuses on parents and children;
At the same time, other factors are also important sources of preschool teachers' professional pressure,
including social status, evaluation and assessment, salary, personal growth, teaching work and so on.
Scholars generally discuss the occupational stress of preschool teachers from three aspects: social
factors, family factors and kindergarten factors (You & Zhang, 2021). Some researchers explored the
occupational stress, mental health of Iranian English teachers. The study subjects were 325 English
teachers (138 novice and 187 experienced). The researchers tested the participants on occupational
stress and then conducted semi-structured interviews with 20 teachers. Data analysis shows that their
occupational stress depends largely on various institutional and socio-economic factors (Nazari &
Oghyanous, 2021). Ryan et al (2016) noted the pressure brought by income, believing that income level
is one of the sources of professional pressure for teachers. Income level directly affects teachers'
emotions and indirectly affects children's classroom behaviors.

Herman et al. (2018) studied 121 teachers' control over their work and their levels of
occupational stress and found that teachers generally reported high levels of occupational stress and
average levels of control over their work. Only 7% of teachers reported having good control over their
work. Li (2015) noted that early childhood teachers had poor control over their work time, with 58.0%
of the early childhood teachers she studied believing that they could not arrange their time to do what
they wanted to do at will, and that they had to deal with various ad hoc inspections, etc., in addition to
their normal teaching work every day.

Marriage and educational are also important factors that influence preschool teacher occupation
pressure. Rentzou's research shows that preschool teachers with higher educational background
experience less pressure; The working pressure of married preschool teachers is slightly higher than
that of unmarried preschool teachers (Rentzou,2012). But Li and Zhang 's research shows that there is
no significant difference between different marital status and educational background in kindergarten

teachers' overall feeling of work pressure (Li & Zhang.,2019).

Ways to Relieve Occupational Stress

Yao et al (2021) studied 539 nurses in Beijing, China, on how to relieve occupational stress of
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female nurses. She laid equal emphasis on psychological support and organizational support and
emphasized the importance of vocational education. Huang et al. (2021) conducted a questionnaire
survey with 625 medical workers in China as the research objects, and the interviewees claimed that
providing skills training could effectively relieve their occupational pressure. Yang (2019) proposed in
his paper on teachers' occupational stress response that preschool teachers should have correct ways to
relieve pressure, such as taking physical exercise and actively seeking help from colleagues and friends.
Most of the literatures on how to relieve occupational stress take medical staff as the research object,
and there are few literatures on preschool teachers as the research object. We have not found literatures

on preschool teachers in Guangzhou.
Methodology

Population

The study was conducted from April to July 2021 in Yuexiu District, Guangzhou, Guangdong
Province, China. The survey covers 1 public kindergarten, 1 large private kindergarten, 1 international
kindergarten and 1 junior community kindergarten. Random sampling method was adopted to select
one teacher from each class of each kindergarten as a sample. The total number of in-service
kindergarten teachers was 100, among which 8 teachers dropped out of the test, and the remaining 92

completed the test, with a questionnaire recovery rate of 92%.

Instrument

The scale used in this thesis is the Occupational Stress Questionnaire for Kindergarten Teachers
developed by Alatan and Liu (2014), The scale used in this paper is the Occupational Stress
Questionnaire for Kindergarten Teachers developed by Alatan and Liu (2014). Based on Kyriacou and
Sutcliffe's (1978) model of teacher occupational stress, they conducted in-depth interviews with 35
front-line kindergarten teachers and obtained 58 projects reflecting the occupational stress of
kindergarten teachers. After preliminary screening, 41 items were selected. Forty-one items were
evaluated and screened by Delphi method. After three rounds of screening by 10 experts, 22 projects
were selected. According to exploratory factor analysis, the KMO value of 271 preschool teachers was
0.770, and the approximate Bartlett's sphericity test was 771.050. The retest reliability of the
questionnaire was 0.915, and the Cronbach acoefficient between 18 items was 0.907, which showed
high internal consistency reliability. This scale is divided into four dimensions: job difficulty and
challenges, job responsibilities and rewards, management system and career development, and job
intensity. The full questionnaire was scored on a five-point Likert scale, with no stress assigned a score

of 1; mild stress assigned a score of 2; moderate stress assigned a score of 3; high stress assigned a
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score of 4; and extreme stress assigned a score of 5. Higher scores indicate greater perceived stress in
that dimension; lower scores indicate less perceived stress in that dimension. A sample of 100 subjects
was administered. The same questionnaire was administered separately to new teachers and
experienced teachers, and the Cronbach coefficients for the total questionnaire were 0.870 and 0.840,
with KMO of 0.856 and 0.796, respectively, indicating high reliability. All data obtained were
statistically and analytically analyzed using spss26. The reliability of the scale was tested to be good
for both new and experienced teachers.

Table 1: Interpretation for the Scale and Level of Preschool Teachers Occupational Stress Perceptions

Perceptions Score Scale Interpretation
No Stress 1 1.00-1.50 Very Low
Mild Stress 2 1.51-2.50 Low
Moderate Stress 3 2.51-3.50 Moderate
High Stress 4 3.51-4.50 High
Extreme Stress 5 4.51-5.00 Very high

Results

Research Objective One: Determine the Overall Difference of Occupational Stress

between New Teachers and Experienced Teachers

The first research objective is to determine the overall difference of occupational stress between
new teachers and experienced teachers, including job difficulty and challenges, job responsibilities and
rewards, job intensity, management system and career development. The researchers compared
teachers' occupational stress between new preschool teachers (Group 1) and veteran experienced
teachers (Group 2). The occupational stress scores of the two groups of teachers were subjected to
independent samples t-tests to obtain Table 2:

Table 2: Occupational Stress Group Statistics (N=92)

Items Teacher Group Mean SD t
New 2.95 1.993
Job Difficulty and Chall -3.34%%*
ob iieuiy an arenges Experienced 3.75 1.742
bR ibilities and Reward New > LT 5 ggun
Job Responsibilities and Rewards Experienced 4.04 0797
New 291 0.834
. t . -3. k3k
Job intensity Experienced 393 0728 0
v S dic Devel New 3.01 0.868 335
t t t -3.
anagement System and Career Developmen Experienced 401 0.868
N(?w 2.97 4.128 401
Total Experienced 3.89 3.406
3.42 9.16

** p is significant at 0.01 level, * p is significant at 0.05 level
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As can be seen in Table 2, there is a significant difference in the mean values of the two groups of

teachers' perceptions of occupational stress. Comparison of the means shows that job difficulty and challenge

stress is 2.97 for new teachers and 3.89 for experienced teachers, while the mean of the 92 data is 3.42.

Research Objective Two: To Compare the Preschool Teachers’ Occupational Stress

According to Their Teaching Grades

The second research objective is to compare the preschool teachers' occupational stress
according to their teaching grades. In this study, junior-class teachers were set as group 1, middle-class
teachers as group 2, and senior-class teachers as group 3 to calculate the average value, the occupational
stress of preschool teachers with different classes is determined as follows:

Table 3: Preschool Teachers’ Occupational Stress According to Their Teaching Grades (N=92)

Items N Mean SD Interpretation
Junior-class 28 3.59 0.405 High
Middle-class 40 3.40 5.537 Moderate
Senior-class 24 3.27 5.537 Moderate

Total 92 343 0.509 Moderate

As seen from Table 3, the occupational pressure of junior-class teachers is 3.59, which is a high
level, while the pressure level of preschool teachers in other classes is medium. The pressure of different
teachers was analyzed by ANOVA in Table 4.

Table 4: Analysis of Occupational Stress Variance by Different Teaching Grades

Sum of Squares df Mean Square F Sig
Between Groups 425.55 2 212.775 2.627 0.078
Within Groups 7207.929 89 80.988
Total 7633.478 91

As can be seen from Table 4, the significance of occupational stress among teachers in different
classes is 0.078, indicating that the difference in occupational stress among teachers in different classes
is not significant. Combining this with Table 3, it can be concluded that the occupational stress of
teachers in the junior class is slightly more stressful than that of teachers in other classes of children,

but there is no significant difference in the occupational stress of teachers in different classes.

Research Objective Three: To Compare the Preschool Teachers' Occupational Stress

According to Their Income

The third research objective is to compare the preschool teachers' occupational stress according
to their salary levels. In this study, teachers earning less than RMB 4,000 per month were set as group

1, teachers earning RMB 4,001-5,000 per month were set as group 2 and teachers earning more than
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RMB 5,001 per month were set as group 3, and the mean values of teachers' stress in different groups

were calculated.

Table 5: Preschool Teachers' Occupational Stress According to Their Income (N=92)

Items N Mean SD Interpretation
Less than 4000 36 2.96 0.224 Moderate
4001-5000 16 3.39 0.552 Moderate
More than 5000 40 3.86 0.23 High
Total 92 3.43 0.509 Moderate

Table 5 shows that the occupational stress of early childhood teachers earning more than RMB
5,000 per month is 3.86, which is at a high level of stress. the mean occupational stress of teachers
earning less than RMB 4,000 is 2.96, which is less stressful than that of teachers at higher income levels.
An analysis of variance (ANOVA) on the stress of teachers with different incomes yielded Table 6.

Table 6: Analysis of Occupational Stress Variance by Different Income

Sum of Squares df Mean Square F Sig
Between Groups 4976.902 2 2488.451 83.368 0.000
Within Groups 2656.576 89 29.849
Total 7633.478 91

As can be seen from Table 6, the significance of occupational stress for teachers at different
income levels is 0.000, indicating that there are significant differences in occupational stress for
teachers at different income levels. Thus, the researcher continued to use the Post Hoc Tests to recheck
the significant value of different income levels, the results showed that the significant differences of
the different income levels.

Table7: Multiple Comparison of Occupational Stress According to Their Income (n=92)

Income (I) Income (I) Mean Difference (I-J) Sig
4001-5000 =7.757* .000

Less than 4000 More than 5000 -16.194* 000
4001-5000 More than 5000 -8.437* .000

* p is significant at 0.05 level

Combined with Table 5, it can be concluded that the occupational stress of teachers earning
more than RMB 5,000 is significantly higher than the occupational stress of early childhood teachers
earning less than RMB 5,000.

Research Objective Four: To Compare the Preschool Teachers' Occupational Stress

According to Their Ages

The fourth research objective is to compare the preschool teachers' occupational stress
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according to their age. In this study, teachers under the age of 30 were set as the first group, teachers
between the ages of 31 and 40 were set as the second group, and teachers over the age of 41 were set

as the third group, and the mean values of stress were calculated for the different groups.

Table 8: Preschool Teachers' Occupational Stress According to Their Ages (N=92)

Items N Mean SD Interpretation
Less Than 30 36 2.93 0.248 Moderate
31-40 years Old 27 3.55 0.409 High
More Than 41 29 3.92 0.162 High
Total 92 3.43 0.509 Moderate

Table 8 shows that the occupational stress of early childhood teachers under the age of 30 is
2.93, which is a moderate level of stress, while the occupational stress of early childhood teachers over
the age of 30 is 3.55 and that of early childhood teachers over the age of 40 is 3.92 at a high level of
stress. The occupational stress level of teachers tends to increase with age. An analysis of variance
(ANOVA) on the stress of teachers with different age yielded Table 8.
Table 9: Analysis of Occupational Stress Variance by Different Ages

Sum of Squares df Mean Square F Sig
Between Groups 5294.049 2 2647.024 100.702 0.000
Within Groups 2339.429 89 26.286
Total 7633.478 91

Table 9 shows that the significance of occupational stress for teachers at different income levels
is 0.000, indicating that there is a significant difference in occupational stress for teachers at different
ages. Therefore, the researcher proceeded to re-test the significance of different age groups using Post
Hoc test. Based on the Post Hoc Scheffe test shown in Table 10 below, the results showed significant
differences between the different age groups. Combining this with Table 8, it can be concluded that
there are significant differences in the occupational stress levels of teachers under 30, 31-40 and over
40, with teachers over 40 having higher levels of occupational stress than those of early childhood
teachers under 30.

Table10: Multiple Comparison of Occupational Stress According to Their Income (n=92)

Age () Age (I) Mean Difference (I-J) Sig.
- - *
Less than 30 31-40years old 11.157 0.000
More than 41 -17.815* 0.000
31-40years old More than 41 -6.658* 0.000

* p is significant at 0.05 level
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Research Objective five: To Determine the Correlation between the Teachers' Age,
Income, Teaching Grades and Occupational Stress
The fifth research objective is to determine the correlation between teachers' age, income,
working years and occupational stress. Pearson correlation analysis is conducted for age, income,
working years and occupational stress of the two groups of teachers, and Table 10 was obtained:

Table 11: Correlation Between Age, Income, Teaching Grades and Occupational Stress

Teaching Occupational
Items Age Income Grade Stress
Pearson Correlation 1 743 -0.186 JTT73**
Sig. (Two Tails) 0 0.077 0
Age
N 92 92 92 92
Pearson Correlation  .743** 1 -271%* TT79%*
Income Sig. (Two Tails) 0 0.009 0
N 92 92 92 92
_ Pearson Correlation  -0.186 -271%%* 1 -.234*
Teaching i\ (Two Tails) 0.077 0.009 0.025
Grades
N 92 92 92 92
i Pearson Correlation ~ .773** T79%* -.234% 1
Occupational ;. (6 Tails) 0 0 0.025
Stress
N 92 92 92 92

** at 0.01 Level (Two-Tailed), The Correlation Was Significant.
*at 0.05 level (two-tailed), the correlation was significant.

As can be seen from Table 9, the correlation coefficient between occupational stress and age is
0.773, the correlation coefficient with income is 0.779 and the correlation coefficient with teaching
grade is -0.234, indicating that occupational stress is significantly positively correlated with age and
negatively correlated with teaching grades.

Another finding is that the correlation coefficient between income and teaching grades is -
0.271, significant 0.009, significant negative correlation; the correlation coefficient between teacher
age and teaching grades is -0.186, significant 0.077, also negative correlation, but not significant

correlation.
Discussions
Occupational Stress of Preschool Teachers in Guangzhou
According to the research results, the average occupational stress of 92 teachers surveyed by

the questionnaire was 3.42, belonging to the medium level of stress. This data is slightly different from

the occupational stress of kindergarten teachers measured by Wang (2020) using the self-compiled
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occupational stress questionnaire. In Wang's study, preschool teachers are at a high level of
occupational stress. Wang's results are similar to Clipa and Bogheam's (2015). In this study, the score
of occupational stress of new teachers was 2.97, and that of experienced teachers was 3.89, indicating
that the occupational stress level of new teachers was significantly lower than that of experienced

teachers.

The Preschool Teachers' Occupational Stress According to Their Teaching Grades

The results of this study showed that there were differences in occupational stress among early
childhood teachers at different teaching grades levels, but the differences were not significant. The
results of this study differ from the findings of Doss et al. (2017) and, in their study, there were
significant differences in occupational stress among teachers at different teaching grades levels. The
data from this study showed a decreasing trend in teachers' occupational stress from the younger to the
older classrooms. It is presumed that the occupational stress of early childhood teachers has decreased

due to the increase in self-management skills as the children get older.

The Preschool Teachers' Occupational Stress According to Their Incomes

From the results of the study, it can be learnt that the occupational stress of early childhood
teachers tends to increase with income, with teachers earning less than $3,000 per month having the
least occupational stress and teachers earning more than $5,000 per month having the most occupational
stress, this study is contrary to the findings of Ryan et al.(2016) who concluded that teachers with low
income have more occupational stress, this study Based on the interviews with teachers, it can be
understood that teachers with higher incomes tend to have more responsibilities and relatively heavier

workloads, so income is positively correlated with stress.

The Preschool Teachers' Occupational Stress According to Their Ages

The results of the study show that teachers' occupational stress is at a high level above the age
of 30 and that the occupational stress of early childhood teachers increases with age and age, a finding
that is partially identical to that of Cecho et al. (2019), who concluded that kindergarten teachers aged
45 and above with more than 20 years of experience have the highest occupational stress. In many
earlier studies, researchers have identified age as a factor influencing teachers' occupational stress
(Bobbitt et al., 1994; Boe et al., 1998) As age increases, early childhood teachers have to deal with
work, family and other stressors at the same time, and teachers over the age of 40 experience a decrease
in physical strength, but not a concomitant decrease in all aspects of stress. Therefore, teachers over the
age of 40 experience the highest levels of occupational stress. Another reason is that older teachers

have more work experience and parents are more willing to communicate with them, but these
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exchanges take up more of teachers' time and their working hours have to be extended.

Correlation between Age, Income, Teaching Grade and Occupational Stress

According to the research results, the correlation coefficient between occupational stress and
income is 0.773, that between age and occupational stress is 0.779, and that between occupational stress
and teaching grades is -0.234, This finding is the same as that of Ryan et al (2016), who also concluded
that income was associated with occupational stress in their study. However, the study by Ryan et al
(2016) did not focus on the relationship between age and years of work and occupational stress. New
teachers have limited control over their work due to their inexperience, and leaders do not give novice
teachers as much as they should, earning lower levels of income than experienced teachers. As teachers
gain experience, their earnings increase, but leaders place higher demands on them, which leads to high
levels of stress, a phenomenon that can be explained by the demand-control theory.

Now temporarily not found teaching grades children with occupational stress related research
results, but in an interview on teachers can know, young children's age increases, the self-control ability
also increases, the pressure of the teachers' classroom management and teaching it will ease, and could
be judged from the statistical data, preschool teachers' negative correlation of age and teaching grades,
income also negatively related to the teaching grades, It is assumed that younger classes are often
managed by experienced teachers. The findings have implications for kindergarten administrators and
suggest that junior classes should be managed by experienced teachers. Even so, the professional
pressures on teachers in small classes remain the highest. This can be explained by the findings of
Krauss et al. (2014), who found that younger children have greater separation anxiety and are more
prone to crying or reacting indifferently. Teachers need to divert extra energy from their work to care

for these young children, who pose more occupational stress to teachers.

Conclusions

This research examined the relationship between early childhood teachers' age, income,
teaching grades level and occupational stress. The results show that early childhood teachers'
occupational stress is positively correlated with age and income and negatively correlated with teaching
grades level, and we know from interviews with early childhood teachers that as age increases, teaching
experience increases, parents are more willing to interact with experienced teachers, and teachers'
working hours invariably increase, which makes experienced early childhood teachers feel Professional
pressure is high, and also as income increases, early childhood teachers' are given more responsibility
and they feel higher levels of professional pressure. There were also calls from teachers for managers
to balance teaching resources and for novice teachers to receive more support and assistance. This thesis

focuses on the relationship between teaching grades level and occupational stress.
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The findings called for kindergarten managers to allocate kindergarten resources rationally and
create a good working environment for teachers. Prior to this, there is little literature examining
teaching grades level and occupational stress among early childhood teachers, and this study may
provide some assistance to kindergarten administrators in the hope that they can better allocate
resources to reduce teachers' work stress and create a good working environment for early childhood

teachers.
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Abstract: Using real-time updated global COVID-19 epidemic data, we conducted a short-term
forecast analysis of the COVID-19 epidemic in the United States in early 2022. Methods: Exponential
smoothing method and ARIMA model were used to establish modeling based on IBM SPSS software.
The numbers of new daily confirmed cases and new daily deaths from January 1 to January 31, 2022
were modeled, and the data for the next five days were predicted and analyzed. Results: Winters model
can be used to effectively fit the newly confirmed cases and newly killed cases on a single day, and the
fitting model is robust. The fitting parameters of new daily diagnoses and new daily deaths were
Normal BIC of 24.424 and 13.043, respectively. The predicted value is basically consistent with the
observed value. Conclusions: The two models can well predict the short-term trend of COVID-19
transmission in the United States, which has strong guiding significance for the current epidemic

prevention and control guidance.
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SRSk 5 H HIMET ik bR iah, L4 1 ARIMA B, bRk 5 H i il s
B BT (3) ARIMA ASAL [ T 39T LL SR A 25l /b 7 — AN, s iR 58 Kk — 2 (&
5 .

BEAY 3 AR 4 AR SR 5 H i H SGPE TOWIE A TG XS EL R LR 4, TRk 5 H
R HIGFE TR Z R LA 5. SSER e g RSB 3 e ORI B T 4, 5B E
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SR —8 R4 . ATUE HTRIME S SeBR A A &, AEXHRZERVN, WIE A T &
EXEZN, WEBEERE .

F 4: A 3 A 4 FRESH

MR SFFfaRJ R RMSE MAPE MAE  EAAL BIC

R 3 0.837 0.825 575495 40.680 389.034 13.043

4 -22E-016 0.295 1163.875 40.035 770.997 14.251

Wi

1. AR

AR T SPSSH L SR AR A VE A H I HiS R H M AE T I A B B . LR A S i 2 1
B 5 A 2% (R T RS AN 35 A BT 1 2 R ARTMA B 50 308 456t S i R AL AR . BILAE — i
SR A FH 0, GEH 2B H R S ARIMARE R B e W] DUIE B B A (46 50T i
R, AIEAETFEAPER AR, HSmh R ARIMA ) — R R R . R BR FEHOT 1 A
AIRMA LR BEM (485, 2007) o AR EIR: 5Bk PR B AN Ky i
A AL 2

60000 1

40000 /\‘

20000

0

=
ol
»:__1 I BEEEREEEE A E A E B EER A E A S EF S B EE B ERA B EE R
na
R\
EI 2000004
U]
15000
10000
— A
5000 — A
7 i UCL
, LCL
| em— 'ri:ml
0 A EESEFEEBFE EBEEENAEE P EE R EE D BEEEED N LB TJ'J
A oo 0m 000 e e e R R M A M NN R R e — N L
Bl AH——ZNEAH—-ZZ0UHEAH—ZZNHEAH—ZZWHAH— 203N

B s #AE3 (B MR 4 () PSR ERXR
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5 FABERITIRK 5 B 8 B B0 WA RN AE

it g WIE wiidE EEER BE TR OMXHRE (% RE

A3 2H1H 2914 2335 3514 1156 0.1986 579
2A2H 3820 3507 4692 2323 0.0819 313
2H3H 3676 4423 5612 3233 0.2032 747
2H4H 3229 3424 4619 2229 0.0603 -195
2A5H 3737 3567 4768 2367 0.0454 170

BiRl4 2H1H 2914 3237 7519 1130 0.1108 -323
2HA2H 3820 4434 10300 1547 0.1607 -614
2A3H 3676 5129 11914 1790 0.3952 -1453
2H4H 3229 4746 11024 1656 0.4698 -1517
2AS5H 3737 4677 10864 1632 0.2515 -940

AHE T H G2 A HIESE AR SR b B 2R A (1D MLATIIRT LSRR 2
Herbr R e R EI2 M BTN MR R EE R bR 1 SR AP A2, — Bl
FAE R B, BEAAXE IR (RSO, 2007) o ASCEERCE FH H B HGSR H 3G A8 T A
COVID-1948#5;  (2) LARTIIBT AL BURER A 2 R ARIMARA Y, R HRECTIEARD,
— BOA N ARIMA B RUAR T F8 B I AR (5 5 K, 20200 o A 3022 BRI R BT 1 A
ARIMARETY [F) Iy A, JF LEACAN AR R e 25 (3D RARTHIBIE 78 B3 RHMR AR HISPSSHI“ % 5K
RS BT

[ RR] T4
7500 e
5t 5000 A e
7= 0 f
i =] eeeccccccccccca- — )
-5000 4 %—_‘ ‘\/ — L
7500 S e ==UCL
= me T CL
1 1 1 1 1 1 1 1 1 1
12 2722 372 4/2 2/5 172 212 372 472 572
139

B 6: R 3 AR 4 FAARK 5 H HHFETALIREE

2. GERER
(1) %FESPSSHIE KA M4 S br I % 53 3 Bk 2 F 8 50718 B IE /& ARIMA
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M, NEBRAZ 280, BEEUSHIRERIAZ. () HiEINNARIMARR AT LA E 5
BT R, A B SR A 2 R IE MR EOT T EEARIMARS R AN ZE , P> SR 451 H 1
A H B PE T LA 45 R AR FR B R T ARIMARR . 9 2388071872 (Wintersfil
2 EALT ARIMARERL 2 2347 J5 PR — AN DR 22 R PR 2, ARIMA7E S RIS 22 LR 5011
R — AN, BT REA A K R A B 15 BRI . R MGE i A2 1R 1 ORFE Winters il
PR B A B — S @AM TR S (3) BAR _ESEE H AL TR R A
BERT HIEHFHSHEA, Sl Rea 2RI . — & H A6 T 505 B3 AR e e A .
TRABSETHI S A CESINBEII AR, Wk, (4 KEHEHZ AL H
T ANHOAT 242 MBI SN ? AR R Bm UL— BT RO, A — 2 F i H i
%, H=20F 1080, ReRBERZFNHBRZFR, RAELEH, wTReSEuliE. Fiix. L8
Hefa A L e . PUBCRRANEE 1 H BT N A i@, wTUUE A R A o o2 3 2
(FTEEEAN H AR H AL T AR S s A X R AR, LI 7.

3. HAHEZEH

Winters IV 1) — R JE 204 -

feom = (Se+ bem) 11,

oo feamBE W EHm AP HE, AR [Em H T E . Sem Ee T, b
RS I, R LI PR AR A I 2 2 o Do PR B — JE B L 1 2275 48
o, win, thE202292 5 1H A=) RIRME, SREMBI7RET20224:1H25H (B 1
FTRE (B, 2013) o ERPRERR MRS, ASCAMRTR. LA e E S
2k L5, KJYSPSSHth A4 R IF A HEG X LSH, MESH 13MWIES . 3D
RO A S H o BASHENTSHB (RO, 2007 o f T3NS HAAN
Winters JIVER L — M7 2l AT DA 50 HH 25N B[] F) T AR

Se=aS,_;+(1—a)(S;_y +b_y)

by = ')’(St - St—l) +(1—y)bs_y
Ve
li=B+(1=Ply
t

BH “EH R B2 E PIANCOVID-1976 br H 552 f1 H 65075 H $dl dk 47
[EARERAIE, S5 R 7R, TESEE BRI IESE SR A iR 2 KD AL 1.0%. 7E20224E2 1 H 32
HS5HHIEHHE NECF384829 N, HIEAET NECF 43475 N, #ZBIFE R sy, SEE H i
BiS A HIGAE T N TE i, DLl 6. 327 25 1B BURF RO K B8 15 4% 1 FE AR 380697 F
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B, REFEHIZPA TR,

6000
5000
4000

[F 3000

2000

T T T T 0 o T T T T T
271 9/1 16/1 23/1 30/1 2/1 9/1 16/1 23/1 30/1

134 [71 347

B7. XEMEE (B, BEMES () B#FET ABEESEX T

4. RRZAE

RFFRAFEEAN LA (1D SCAERE I Winters IV 8 3E F 1976 Bl A5 — 2 JR PR,
FEE M TR T (BERR, 2013) o (2) A FEATAREhA (A FE 41 4 B e SPSSFE A
BORE/DEAAAN TR R, AR B RG4S R, P LUR A R E A e
MDRENIR AR, 20200 o ANSRBEUEREITE 2 0HHE, BAMSMRCRARRENE. (3
FRESHTEE R R SR EIIE R T IME CLESFIET) b B E AT — 5 1 I
7, RPNV RICA LR AAAE, AN REGRWBERE T i&n] UEHEH TR
ARIMABIR AT S50 (BN e T, 2021)

B

S SPSS [ty “ LAk HEAS” WLLN S5 202246 2 1 1 H-2 5 H i H 612 0 H 9
DM BTN, B B ISR IR (. 5T, 2022 YD, REAER
¥ FLRTTS A KOS AT AUV R A A IR 41 ETHIEYS . R 2
RIENEIE /1, BRI P b A B R

e BN

Behl, R.& Mishra, M. (2020). COVID-19 Lifecycle: Predictive Modelling of States in India. Global
Business Review, 21(4), 883-891.

Fang, L. L., Wang, D. J. & Pan, G. (2020). Analysis and estimation of COVID-19 spreading in Russia
based on ARIMA Model. SN Comprehensive Clinical Medicine, 2, 2521-2527.
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Yousaf, M., Zahir, S., Riaz, M., Hussain, S. M. & Shah, K. (2020). Statistical analysis of forecasting
COVID-19 for upcoming month in Pakistan. Chaos, Solitons and Fractals, 138, 1-4.

A, XIE, . (2020). H5 T ARIMA RS2 (14355 B 5 bR s 253 i 28 B 175 T o0 A, 771 172,
23(3), 229-231.

20T, TREABA. (2015). SPSS22.0 it it M TG, J65T: 7 Tolk R AL, 397.

MAEX, &7585, XISCEE, BEIEMS, BEMAE. (2020). B e il 28 BE 1S T S04t 7T Tl 85 7R,
20(9), 114-118.

7K. (2020). ARIMA MRS 58507 M VA AR 37 et il R B 15 AL B I SLH . 0 7%, 23(4), 164-
167.

XU RE i, BRAHE T (2021). FE T ARIMA BRI V0 37 B el Y008 2 il 9% e 1 R e a3 . /7 &
FIAZ#549R, 38(12), 2367-2371.

BEA. (2013). SPSS Z5 i1 7047 7772 & . ALt 7 ol Hi it 336-368.

WHHE, 2R 4R, AR (2020). 24T ARIMA BAI7EE[E COVID-19 Rtz N IR . 22075
LI, 9(5), 979-987.

FALAE. (2007). SPSS 54571 77+, ALt M7 Tk i hictt. 610-612.

5K 3. (2007). SPSS Zeit A Hr R dbnt: Jbni Ay 1 et 254-277.

KT, PR, (2010). SPSS Z 04511 M 772 K . AL st TR L. 310-333.
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IS P A o} B 5 K 3T A O BRAR R TR 2 2 X SR T
SURVEY ANALYSIS AND COUNTERMEASURES RESEARCH ON
MENTAL HEALTH OF UNIVERSITY FRESHMEN IN APPLIED

UNDERGRADUATE COLLEGES

DK ", XU, Zkig’
Jigang Ma!", Shanshan Liu?, Yongfeng Li*
gang

RN IR SEBE, (I ARIEA 2R, RN T TSR AL
'Zhengzhou Technology and Business University
Shandong Yingcai University

3Zhengzhou Yuhua Experimental School

“Corresponding author, email: jigangad@126.com

FHEE: SCL-OOEMR A VPR . UPLK 22 A0 B g HE 1 A5 K RIPHQ-OFMATAE I & S 3K, AHIF LA
Pl VAT R 7 N FH B AR B i 12 7533 44 2021 Z0 AR HEAT O BB FRINVE . MGETHEE IR KA, 2021908
AR E KT RIF, (BRAEE I A N FREE O, TR g R, st
B2 AR TSRS 5, SR PR TR R 2 A DB RE ST (AT XA Rk, B
OIERREIR, R E RPN ORI

REEA: NFAHE, OBEMERE, AT, XK.

Abstract: SCL-90 symptom self-rating scale, UPI college student mental health questionnaire, and
PHQ-9 depression screening scale, this study assessed the mental health of 7533 first-year students of
class 2021 in seven applied for undergraduate colleges and universities in Henan, China. From the
statistical results, the overall psychological health level of the class 0of 2021 freshmen is good, but some
students have different degrees of psychological distress. Based on the study results, corresponding
implementable countermeasures are proposed. To improve further the relevance and effectiveness of
mental health education for college students, help students establish mental health awareness and

improve the mental health level of college students.

Keywords: Freshmen in University, Mental Health, Survey Analysis, Countermeasures.
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T, LAVLLES LS R—

55

K2R NEFES RN, X—MEBXT “00” ERIRKSKEREES EREN
YER . MEEASIIAREED, OEMERZE] T E 200, UHE R A X — AR A, 78
IXICERRTHE, FAEEREN . A5 . ANRSHEE SRS, XS]
KUl E R ER, E—EfREE LS5 ESMIORE ), XWE5Ik— RO A,
S AR AT A O B BRI o BRI, KSR AR N AR O TR PR O R, IXO6FHE— 25 s A
PR D PME R E 25 LAE, SGE ML R AR ODEAE BRI, Smsedl o E A
A #H K X (Greenberg, 2020). it CoMERENVE, AT CLATH T M BN 22 H AL
PR BRI, S HT AR OB E R R, MR OEE A R NS T E O, IR
AT R IGE [Ev5. BRES. # S LAE, JLEHE B AE B P i, (e idk 3L B O fid e
FE o N TR S A AR PR AR BRI DA TR o AR O B R KT, IR R ORI R
AR R LAETR B SRR, B AT R 5 m AR K 2 AR N AL X ST R 7

1 BENRE T

1.1 AENR

RYHBE XS G 7 B AR RS 2021 gk, HorpoR—#iE 7533 A, 2021
P THAGH A 3473 N K—#i 4 SCL-90 Rl UPT 83R48 ik 7367 N, A 2P LL 2 97. 80%.
PHQ-9 £ A %t 7384 N, A RGMVEEL Y 98. 02%. 2410 SCL-90 F1 UPT B I PF244: (174N
EENE 1, 20 PHQ-9 BRMIFFAAEMVEANE B WL 2. LTHAHTE SCL-90 Al UPL &R A
Wk 3412 N, G RANVPELE A 98. 24%. PHQ-9 SR A Wbk 3423 N, A MPFHL A 98. 56%.
2N SCL-90 F1 UPT & VP22 A4 (TR 4H(E S 3K 3, 21 PHQ-9 S I VF 224 (M 1R 401E B LR
4,
R 1 BRR—FESINOEP PPN A5 (SCL-90 A1 UPI)

<R v PR N %k AN R R
1 1844 1854 10 0. 54%
L 2 1548 1624 76 4. 68%
R 3 1853 1914 61 3. 19%
= 4 1884 1898 14 0. 74%
EifZ 5 238 243 5 2. 06%
st 7367 7533 166 2. 20%
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R 2: FBRAR—HFESMOEN NS K EE4m (PHQ-9)

LA RSNG| RENH RIWAE RG]
ER 1 1845 1854 9 0. 49%
= 1559 1624 65 4. 00%
L 3 1862 1914 52 2. 72%
E 4 1877 1898 21 1. 11%
[ 241 243 2 0. 82%
Mt 7384 7533 149 1. 98%

K 3: FEGEEFAFESIOENTEAL R B0 (SCL-90 M UPI)

LA RSNG| RENH RIWAE RG]
itz 6 1418 1442 24 1. 66%
BT 1088 1101 13 1. 18%
IRz 5 906 930 24 2. 58%
Mt 3412 3473 61 1. 76%

R4 FEGEEFAFESIOENTEAL K BA 0T (PHQ-9)

LA REFEPNG ¢ RENH RIWAE RG]

i 6 1419 1442 23 1. 60%

BT 1088 1101 13 1. 18%

L 5 916 930 14 1.51%

Mt 3423 3473 50 1. 44%
1.2 AETHR

ARUGHE R THER APFER (SCL-90) , KRZALHE(ERRAR (UPD) FHNALLE I
AER (PHQ-9) =Rl TH, M RhgE R A R0 A O B FER L .

1. 2.1 SCL-90 R HiFEE

SCL-90 jitt 5t FEZ M OEERENRERZ —, BN, HK. B4, 2R 178
FAETESIG . NBRR R R HEIRAE Z R0 L, VP — D R A SO BIRE R S H ™ AR
nfl. SHARMEVFREER (W0 SDS. SAS %) AL, ZEEAAREA. REUERFEE. Hhe
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YT 221 0 52 I 5 1) SRR AR PR S0 55 ™ o SCL-90 1R —Fhd FH I ) 29 BLO BEEIR 1
ZMBEWER, TR EREEARTERIERN, B—FToa8Mre TR, Z@&EE 10
AT, AR AR ARG REUR. . R O B R R R
My HAbSE, F— AT RIS T ZERRA 5 ZFS (1~5 20 -
1=)\TE, 2=8pF, 3=rhfE, A=A, 5=/"#., WNRAERBGREZA 90 ANWiH, RER
B — RIS, RIS TE R

1. 2.2 UPT 2R B A 5%

UPT 2 Ay 5 0 A BT 97 67 B ) A ) 25 A T i 1) 1) R 2 A o AR A A 2, DA T A2k
HHAHERIE 11 20 BORE DA B At A P 2% A U . R AN PR RERIRIL I B W 5. 5B
25 [ “HRERAE” RENSH AU AT RO BRI B, AR SCFZ AR Ay 2 A 0 B T 1) — i

1. 2.3 PHQ-9 #IHRAE I A B3R

PHQ-9 fERZKHKE T DSM-IV GLWr 55 T Fhbarg CEIUARD O WHER
CWibRE . BRNARR, nRIEYESE, AR IARE I A RO R AV . T 1, 0
H 4 FITH 9 fENZ0IH, HH 1 MIBH 4 88450 >1, TH 9 85 =1 885 =10
B g BT, ORI E 1 AT E 4 AREIEIAZORER, TH 9 REAHES.

1.3 AEGE

AR A S AE ] 8 B 8] PSR 3 0 Y EAT I L BRI o P i 0 T A B S L AR
AL TAE N GUHT T HAHRIE KA A FIERR, IrE ERA LGSR 4R SiE. W%
KM SPSS for windows20. 0 #4720 Hr b3,

2 HESRIM 5L

2.1 SCL-90 E&RM UPI BERBATEL R

Zi& SCL—90. UPT MfpEERMIMFLE, Wi F="50 (1D fUiX SCL—90 &3
(1, WAE—B7 3 73 AR N B s, (20 AU UPT &R, W UPT &lgp) =25, =3 25
R E R, BUUPTHENAY) =2 M A AR (3) [FAIES Il SCL—90 &3 5 UPT 3£,
JUJ ] B 6 /2 SCL—90 TR S6 AR UPT Tl 26 fH 1Y), B UPT 28 25 @ {HH 5E Rl I N A B Tl
R KB A 587 N, K HEEERy 7.97%, BARSER K 5. 4L T AH A i
A 61 N, K EEERN 1.79%, HARLZERILE 6. NG EKE, TR 21 Zo b ko p g
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A RAF, fB FI2EAA AR ORI, K —3rA L I AR R A o Al 7. 97%F0
L T9%) 22 A OB R, 7R B ) e .
5. FRRK—F4 SCL-90 BERA UPI ERBAEMEHNSE R

L2 o A% RSNG4 e
R 1 163 1844 8. 84%
AR 2 187 1548 12. 08%
Az 3 107 1853 5.77%
Rz 4 105 1884 5.57%
itz 5 25 238 10. 50%

Hit 587 7367 7.97%

R 6: FEREFAFLE SCL-90 BRM IPI EREATENLER

L2 o A% RSNG4 J<YER !
itz 6 13 1418 0. 92%
mfR 7 29 1088 2.67%
itz 5 19 906 2. 10%

Hit 61 3412 1. 79%

0.79%, HARLERNES. WNEFKE, Wik 2 il A RA S kA R Rm, X

2.2 UPI ERKHKFEBESKREESMER
MRE 22 A Bifli UPT B3RS0 25 @I “2” IEIRIE, R 265 LR —FrdfmiRAes
ko BRIy 3.46%, BAARGRIEK 7. Rl 27 B LFARPAEARES L, BHEEN

L EAL, AR T

RT: FRRK—HEPLI ERF “HBRBEE” MEESMHR

LA CRERAET BN WVRE AR psYER1|
R 1 66 1844 3. 58%
iR 2 94 1548 6.07%
e 39 1853 2.11%
i 4 48 1884 2. 55%
[T 8 238 3. 36%
Hit 255 7367 3. 46%
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R 8: FEREFAHE PI BRY “BRE” NEESHR

LA CRERAET BN WTRE AR S
% 6 6 1418 0. 42%
AT 12 1082 1. 11%
[T 9 915 0. 98%
Hit 27 3415 0. 79%

2.3 PHQ-9 BERKIH M AR EHEH FIELER

MR 2 il PHQ-9 B3R T H 1, BiH 4R —@ifF0>1, HiH 9=1, 8i&87=10 i
AU, BRI OB ) U A B S A K — B 677 N, R EEE Ty 9. 17%; FETH
1 (4 BB, BRI MR IR EAT K —H8i4E 475 N, R HEN 6. 43%; I
H 4 CEEREURIEME, B3 MR ORER B K —H#E 524 N, fiEeER 7.10%; TiH
9 CHEAW—3 T 2k, SEEMGEAC—T) A&k R K54 989 A, K
HER oM 13.39%. ARSI 9. M RPN OB i B A ™ B R L AT 112 A,
R ELEN 3. 27%: FEWH 1 (T4 FHBEGER, WRED MR FA L T A8k
112 A\, KRS 3.27% HH 4 CHEERER, B2 A ORER B H LT A8 4
106 N, tuihbe#oy3.10%: WiH 9 CAAWM—E T &k, SERGFEACS—T) A&
Sk R TIARE A 135 A, KRy 3. 94%. BAKSE RN E 100 WEERKE, w2 flm
5 fEEsr. BH 1, WH 4. TUH 9 R e, BHX B R0 A A7 1E AR AE 1Y
RS i, 5 B S SR it o

R9: BRA—FEEETHENSER

i fiL WFE K R SHL  BH4  BH9
A 1 1845 é?is% 2922% é?;8% fi?20%
A 2 1559 f§?59% 13?71% 1?%80% f2?09%
i 3 1862 2721% 2?73% 2?40% 5725%
itk 4 1877 ;?25% é?éS% é?é?% ?3?25%
A 5 241 ?1.20% ;?88% ;705% ?2.18%
N 7384 8717% g?is% ???0% ?2?39%
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R 10: RREASFESHETHENSR

LA MPELSNEL SOy H 1 T H 4 TiH 9
L 30 36 27 41
S 6 1419

2. 1% 2. 54% 1. 90% 2. 89%
o 16 41 45 53
STl 1088

4.23% 3. 7T% 4. 14% 4.87%
L 36 35 34 41
8 916

3. 93% 3. 82% 3.71% 4. 48%

112 112 106 135
Hit 3423

3. 27% 3. 27% 3. 10% 3. 94%

3. REE#H A LEBR TR K

MGEHERRE, K AR OEE KT R, 80 RSN R OEINT. 4
EARVMIEER LA SR, WL L5 T E L 5E 8 LB @ B A TR,
SRR A DR, WA L OB R RO, ERR R AR A RO B KT

3.1 #|ALIAIR, EVASEE OBV 5 ) B

R [A] 5 A2 A O B N LA AT AA BT . SERALIITUIIR, BAEA R T A
AT HURES, BB A O BAEH LGB N YU 222, DAOgEAT SO AL B30, /5 om ik
R, EADIFSE B LB IR . ARRIPER AR B PFRER (SCL-90) , KA LR
AR (P FHIACETR &R (PHQ-9) #EATIRA, LoBERACE O PPPE R 34T 7
Bre BE, IR ESOEE AL BRI E R AR ST AN 0B a3t N . S5
T GARIE A A5 BT RZAR, JFHS LB B e B R O AE AR R, SE A 2
DI TG — PRE SR OHEE R E PO RIE R A R T B SO T R R
FHE) A, AT DAL R RO B B A o020, U fa L I AE(Liu, et al., 2020).

[l R, G 51 TR 44 B b i U 2 A R OIS SR AR AR G TE A BT 3, R
P O BRI PP A R BEAT ] B0 MA DT, T AR E ARG MR OGS H RTAE 21 R R AL B R 3
TG SRR T AR T 5, TREE T MR B AR (O B BER DL . T3 ok, X Tl
SRR R, B IR DY BT TG A OO B T . g A A A TR A L
T A2 —ZoO B S MO AVIE IR, 4/ B IR AR U, BB
B REAE TS E, #E PGB R A BRSNS 01 IR
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FF XA OB BT R, RIUVRFER IS DL MG BE R O 2 IR &R, 6 T 203
O ZIRPHAG B, OB RO SRR IR G B0 S I AN 2 MR R 0t an SRV e A b
TG, N K AR R ER B e 2 B, R A5 51 R AR 7 PRI 5K
KERZ AT AN T 24

3.2 MKRARE, B R LEE R E N

WAL E RS, SE 7R RO PR ORI, AR IR bR AR LA O
BERRHCE MRSS, RAFAEIRAE M R IR A 25 TR, JRAE LAl b SRtk iy B
WIRSS o B Az O PR R & P2 — IRAR G (0 B4 DB BEEOR R8I TAEINL = . (HE,
H AT A DAL A B BE AT A N0 AT 1D B BRI A S ELA, KR )
SRRSO B R A TARSRZ R G RN T A, MPHE SR E AL IR B A

O B R I VY DL O B R R TAR R A B e S A Bk S U R R T
EAREAEARIE AR, CEMERE AN AR 7R OB IS R R, AR
A RO R TAFR T o Gl OB, — TN s 1 SR AR B BRI E
o, WBNEAMAL TOBEMEREIR: 51— TR RS TR HS AR GBIV ,
N4 JE OB R TARRIT IG5 1A BE 1 RSy at . PRI, MZ AN o 3 B g
FEE BNV H A TARHI L, A sy DB REECR R 50 AT B, A s A 21
DR MERE R, S FEDY AR A O B R RS 57

HUE AR, AN BLBr A O B AR R A I PP B2, In RO o B e RN R A e
MEMENRE, AL T AOHERRSIFIR, IO HEMRK. i, 2RAT e
WEEZEUIYIE], TF AR A O B B RIR AR TR DR AR FE O S 1) 3R 4 e i
A, EICILAL I, AT OB @RS A, ATRLRA AR O BB, RTINS 5,
T B e o B A I A 2 R P A R

3.3 SEEHH, BEKFEAEOHEHBETRESEEE

NP e BB AR OB B & RN, 2R 7 AN W 57 {4 KA 2R 0 PR ]
ALY RBE SR (il IE . OB EAE R KRG, 24T RZIMYIP TR, OB REE T
O IRV, WA A AT B AR AE AR T E A0 B ) R O BE RS, R AT O BT T
Beit Ty, NI RS LT RER S, BT e RGN ERE, BENES YR,
AR ) I ER i ol NN - s s VAL 7B NS 6 v s = A Pl Ao g I PV 281 92 = = s ARV
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T 5 I Al o SR e A MUK S B A b, 527 RS ORI S R IS, (it

—IBHIZWIRRTT, A RCR R 2 A 1) 5 825 ST R

3.4 FFRHIAERKIRE, RIAFIEERR

AWETE N, WA LEERNNRZZEHY, MEBEFRER, &5 MK
TGS EIRERA G, ¥R, KEES (Lattie et al., 2022), MUAEERZEBIRE, K¥FAAH
AP 2 et Ao PR A RO AR SE R K2 A B SR, AR 2 Al AR MR X E R B fE . R E
HR T R RE R A B AR T ORI ERFXANRE M) AEiES S, )R
W R ik, JRHESIR S SN . I, R SR DB, SR SRR L B E 5
X HHEAT O B BRI S OO, AR AT RS A B £ 1O B R IR AR
X REATEN S HE

SCEGEN], 2R OB R A TIE, BATTKERSRME &, Bk, oog 5 Em
OBEIREE, SR SRR R, AT O B B AR BB UM BT R
SR BEFHERIRR R, SARNINGERS FACZ R R85 5338 IR 2 A A R 18] ) 2 I
oL, 5EKANIEE, IR R PRI, LA R R R, R K
il Lo PR AU 1O H AR ML T S8 W, BRCATLMERTAE NS, HREK, JTRARE
KNWL L T OBERMIRE, T EM ST I T A 2408 Bh % 7 )R PRIE RS2 AT e
HAL OB FON T AR R A, RIERO A, R AN EE SRS, 3t
BT e B A SRR B A 2 O KRS OB R F I 1, B RS E
MEZRE. [N, 5IKKNLEMRIZEES, REx2A ol 7R, EiERY
M E T R RFFELE 5L (et K24 OB i A (Eisenberg et al., 2018) .

3.5 BEMELR, WENZLERREFKR

BB A SRR DB R EE TR R, OB R R TER
FA. VOB, SRR R e OB R RAE R RNMEZE, M R/ e — I —
fadr” KB OBMREE TIENEMS AR, BAANET . &HF/ 2B Dl & 0y .4,
BAE S ILER | AR S ORI EE R0, IR & OB REA e SEfkinsh,
B RS, BRI, AT O PSR 1) [ 2 2 — I [ [ BT 20 0o B 2 DM 3 Bl o
B ARG YO 0. 5 A5BE/ 2B BRGNS, AT kIR | AR LB R B,
NFAEPE R B SO B AR, JTREE 2RI ORI F S, TP e
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BhAs, WRYESEPRFH A A MRS g0 AR A SR T il s, B el -0 SuE
BB, HERIAOHSEEREA, RERES RO EREAE O iR

B B B B o r O B RR U TAESI S /N, m] i 4 5t 224 DA R 38 S|l e
FHK, SRR SRPEREIEEOPRE R T TAEN S /NH L 0P S, 7
TP R EE b H R AR O FEREECE T/E, FINEL & O PR RS O T R ARG B AR O B
FSE LR TAE. B H S 2008 TAESE, FHONAEE OB P e 22 A SO B A R . 1X
FE—3K, ZREUER T A S L, Naeid E1Er OB R E BT, X408 R
TReM R Je Bk B, RBEFIHA R, @A RO R RS, ek B O il
K.

3.6 BB, BRIBENOLEBRHEEBITIME

O BRAE REHCE BUMBME RS E AR R, XTHRTT 4R 22 250 PR R 3R A AN AT B AR
HEAEH. BAMIfe, HRZ YR OEERAE ZUNBMIE 244 HFr(Liu et al., 2020)tL
mn, —PrERREETH 10 AR IREUT A FE R A OB R T, B2 &AL,
GiE T RO A A OB R A RAE . OEE . OB RS TS S 4R
SIS T fEHH T, SALZ N2 R AW S0 OB e L RTR . AT
DRSS KIE ST R IEREKT, SEFEDN IR R B2 A RO B B R A AR stk B
2.

3.7 BT RTIRYT, SIEANER OEBRBEINER

IR RO I BRI SR EE . BE HAE B LT AR G R AR RR e X KA AR
OITE GG R AR EE, BA BRI IZE DR, AR Fel PRS0 R AR O B R K
IR A BRI MEAER (Moreno et al., 20200 o K—#AERINY:, 75— B A 3E B
R, X B (A2 S S B P R . TR AR O B AR B A VT AR, AN R B ER A [ 2
AR R O SR A AR D0 2 HUIRAR B 1Y), 28 K 2 ) 27 O B AR BREIR DL 2 R I 11, (B 0o B R
B LAERE SUR MBI TR K T Bk, W R R i OB B R R0 m] DL RO & %
Pl sy e IRBER I TR D B S 500, M AR —Pbe /i — R — i & 7 LR REE
TAEDUR Mk R, 3B AR R IR O SRR RS, B T A OBl AS, X
A PR ) R S ORI, R RO RO, 84 8t AT L2 0 B ) 1 Kk A (Lattie,
Lipson & Eisenberg, 2019). 4t AT LIZIp B EREHES), OHEMERAE 0 E Y28 I E
BEXTIER . TR SRR OB BRI A EAES), BT EMRRERRE, E&63EE
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Zp R E AR SO AV, OB R A VRS, BEOHEGHHEA RS O FERIIERLG
PROERE R84, b B tamshh, B, B, ) bR SO, B 98 7
I, e OPEEE, WIEFOES,

DIERAE L RFEAERMBAEWEERT, MRt BREaHE TIEMEET
%, PFrblmss R OBERAE A IEYEERE L. 2RI LB T BEAFLERmiRER
FERE R TN AE 12 A, ARSI R T RO R . I RN, Kifare
AT 32 3G, BRIRMER S IR, G2 BT AR ME. BT LA, AN 5m R S A 0 B i e
HETAE, EmRKFAROHEER . BUBRRMENAHEE )1, AL SRR 24261
s mAA .

e BN

[11EE. (2009) . KA OB FROLE A IVE R G 5e 35 1 T8 % L] e
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[2] R4, YLH e, BI53E. (2012) . RAEHAE O RAE R R @S Sk —— D5t
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AR R B SRR IR X R 24 B R SR
THE INFLUENCE OF DIFFERENT INTENSITY SPORTS DANCE COURSES

ON BONE METABOLISM MARKERS OF COLLEGE STUDENTS

BREEE ', BEHR”
Huiyu Chen', Zhidong Liang*"

V2B L A B i B
'2 College of Sports for Zhengzhou Technology and Business University

*Corresponding author, E-mail: liangzhi dong@163.com

WE: SCERN IR I — R AR50 R B SR B R AR o 8 K 22 A i A A b B s
DME AL AR T R (225 . ST 7 (e 0, BEATLIE B @ K24 100 44
CPER N 22.021.37 2, BENL N 4 4, 540 25 N, R0 AT 90min 1A [F] 5
FEMIRE SEIRIZ AN 10, IRFE AR FEONE/RZE, Hrb A HINIZ3) 58 0% 100-120 (X /min,
B #l/ 120-140 %/min, C 214 140-160 ¥X/min, D 204 160-180 ¥X/min, 45 & & 2HiE 3wl
Ja MR RIS, 25(OH)D. PTH. PINPAlB-CTX. WF7&E A, Higshaitbi, 83h/En
B 4. C A1 D AWM F PTH /K-FIBEIE I (P {H34<0.05) , W40 25(0OH)D /K-F1
TR AR (P {E#7>0.05) , B 4LAI C 411 PINP /KP4 BH & F % (P {EH39<0.05) , 1fi C ZA!
D 11 B-CTX AT R T E (P {E14<0.05) , iX4R C HAEFEHE PINP Al B-CTX HIAE XAE
Filo FEL23A 120-180 Y/min 76 Bl P A R PTH 7K P2 bt 2542 3h 58 P A I K T e 4L T s i »
£ 120-160 {X/min FIEE N PINP /K- BE# 12 5 98 BRI RRSE T FEH, 7R 140-180 /min
G A B-CTX /KPR IZ AN IR RF ST s ¥ (BLE P {E39<0.05) . &ML
WHIZBNERAE 03 120-140 /min K E FRIGRFERE (2B TR,  160-180 {K/min Bf 235
BeE R EK, T 140-160 {X/min B H T BB USCLE RIS BEAT, 275 Re s 0 A e IE A 1y ik
—BWEAL, DR A B A A UR R TE (R B K 2 A (i B 132 Bl 58 FE N B % 120-
140 {&/min.

R dzzhmlE, REREREE, KA, BREREY

Abstract: To explore the effects of one-time sports dance courses on the biochemical markers of bone

metabolism of ordinary college students in order to provide reference for the development of school
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physical education courses. The method of this study based on the principle of convenient sampling ,100
college students (average age was 22.02 & 1.37 years old) were randomly selected. The exercise

intensity of A group was heart rate 100-120 beats/min, B group was 120-140 beats/min, C group was
160-160 beats/min, D group was 160-180 beats/min, blood calcium ,25(OH) D, PTH, PINP and B-CTX
were measured before and after exercise respectively. The result of the study as follows, compared with
before exercise, the blood calcium and PTH levels in B, C and D groups increased significantly (P<0.05),
and the PINP levels in B and C groups decreased significantly (P<0.05), and the -CTX levels in C and
D groups were significantly increased (P<0.05), this suggests that C group has a cross effect of PINP
and B-CTX. The level of blood calcium and PTH in the range of heart rate of 120-180 beats/min is
increasing with the increase of exercise intensity, the PINP level in the range of 120-160 beats/min is
decreasing with the increase of exercise intensity, and the level in the range of 140-180 beats/min is
increasing with the increase of exercise intensity (P<0.05).The paper concludes that heart rate 120-140
beats/min can promote bone formation,160-180 beats/ min can lead to bone loss, and 140-160 beats/
min bone formation and bone resorption at the same time, whether it can improve bone health remains
to be further studied. Therefore, it is suggested that the exercise intensity in promoting bone health

should be set to heart rate 120-140 beats/min.

Keywords: Exercise Intensity, Sports Dance Course, College Students, Biochemical Markers of Bone

Metabolism.

518

H AT B EE AT e %, 2R DA S R SCE (T 70t H 2 o i [ 4 2 06
TR SHRAER BT AE (R 2 FBoh, REmSIEE G F R NAFE I R AU N E
B WETUER BT AR BT R R W AR R R T T S A O R A A O AR
(Li et al., 2019) , MAFIZhREWMEHE NEEHEZRIEI (Chen, 2018) , {HZBIINH
BREMUCEERZBE s H . R SR, SRR KEEZH RN Ma et al., 2018;
Wang, 2018; Lan et al., 2018) . KRZFAZERMAR. RIEMAE, 51 FMATERE =T
W BB 8, OO R AR R B 2 A AL 2 (R BT R R it (g R vp B e 1T 5 L . Harh
FB R AMRFAEAE R ITIE 1 Ik, BER 90 708h, RREEIN[ARAE 16-20 ], TAFFE
WRIZshAE s 5 S B I E D T 1 L LA (Shen, 2008) , EHWFLINNEK
IB BT E] LA S 56 338 B S A 45 44 e 6 3 i Bl B BE T T0ACR. (Zhu et al., 2016)
SHE R K A R ) 2B P i KB B8 R B O 25 A ) {2 IR R E B S X — BE 3SR U AR
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NEE, T, AR FARTT— AN R FE R B SR B URAE T 8 K 22 A A AR AR A bR 4

IR, DME R E R AR A IR T IR S
1 BEFER R E Tk

L1 BFFNR

EFJEHAE RN, 2021 4F 5 LRI TR 2 BB LR BUR = AR & Lol R St
100 ZAENZ RN S, FHERN 22,0241, 37, HMERIRERAR. 280 G0 A FriE:
(1) SRR RAF, BRI (2 EERMRHERLE; (3 ERk—mk
TS A B BIR AR, S AR ERREAANE: (4 BEFEREE (BMD
IEW % (18. 5kg/m2<BMI<<23.9kg/m2) (Wang & Gao, 2017) ; (5) ZERH.OFLE 75115 K
/min #F;  (6) XPIIGRLARANE DA A . L2l S A (AR BN N &,
FEAFE: (D) —RAEMREY: W45, ) BEIHEERE: 25-2E4E4FR D (25(0ND)
HORZFIRE (PTH) + (3) BHEHbrEY: B EY: | RATRIEZSERmATE (PINP)
HRBARE: 1 BRJFER B K AZHE (B —CTX)

1. 2 BMI FIZg IO R K E

K T 5 R S 2 AR R B R AT, R BRI R
FVERITS 0. B BMI=RE (kg) & (m) MFT, HHIBEAZIRE N BUL, RAZF 2
POLAR 23 F]AE P[0y 5 BB MY V80O Xof SZiRXT 5 5 4Bl P 1) 22 i Lo 56 JE AT M 1

1. 3 BF)77 REILHE

WSz T RNy 4 21, R 25 N, Z3AILLAL By C. D#ffTArd4. DUHRIRZZIZENN
FEFIFB, 00X 4 H2 500 Rt FEg s i B 3 br 01, 25008 A 4 100~
120 ¥&/min, B 41 120-140 ¥X/min, C 41 140-160 ¥X/min, D 4 160-180 {X/min. ] POLAR-
V800 /L Z3E M ST 12 B B 1) B Za)Co 28 EAT W o H O 26 B 32 B 5 FE 8 3 7R A4 7 B MR 0T
(3 A5 384 08 =) SR BE AN 25 FESRAR 1Y, SR A BN Z 0o i H bR, m] DU g2 5
TERBRERPATHE . EIE3) T HU PR S — AN 210 G 2 ) RO Z 0 R Bl R 4%
FERR, AN N G AT AR 1A R I 0 2 s PR AT BB R 8% . BER 2 REAE
B S A CR AT HARORER, MK NEWEAWIRBEATTE HAR0RNZiRE . R
— ARG TERIA R HARO I BN, RS Smin WA IS HEROR, WHZZ IR R
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FIF B IE M N TER . AN IS BN T (A FF4E 90min, X2 — KK B IRFENIA K. A7 20min
L Z R AR OZ I FER B, X R E IR RIS S B . B e B H Frob#iz
B, FEE AN 60min, XX NARE AR SERT B . S /ERET 10min MITBRAZR ], IX4T
LA E PR I BE S B

1.4 EREHEHWE

RIS TMARG, SLREREZ N G Sml FFI8 28 FBM R P 73 B S
%, RS TIEFBMENGE IS, RHEMLEAOGENE 25((0H) D, PTH. PINP #I B —CTX,
DA AR AR AR e A RIBAR N B3P A% 42 AR AT 70 (R A RS R S e = o B b e 2
B g, R A AE [ER S AT T AR A SS . 25 (OH)D A ZH Y AIZH [l A8 S R4 (CV)
SrHA 6%FN 8%, e /NAIIIAE (MMV) >4 9.3 nmol/L; PTH [IZH P RIZLIAI K] CV 2351 2%F0 4%,
MMV Jg 1.1 pg/ml; PINP [JZHNFIZEIE] R CV 73 70 3%F1 5%, MMV 4.5 pg/ml; B-CTX [H4H
PFIZELIAN ) CV 43518 2%F0 3%, MMV >4 0. 01pg/ml.

1.5 Giih4rir

K SPSS20. 0 BAhf S5t A A3 B EAT G vt 2= 0 o B AR IR AR E 5250 AT U5 1 PL R
M Paired-Sample Test, &zl &M EMFEARIIFE MR One—Way ANOVE, -HAQHTRIRTE
BB fE B ZEEAEAS R 2R R P A LUK A Independent—Sample Test.

2 AER
SR ER, SEshurthi, EahEM B A, C A D A IMES Al PTH /KP4 B 238
(P {34<0.05) , i AZL. B4, C4LAID 4% 25 (0H) D /K-F LB ARk (P fE15>0. 05) ,
B 4111 C 411 PINP /K P44 B0 2 R % (P {5 19<0.05) , 1fi C 411 D 401 B -CTX /K-FH48 BT+
(PAE<0.05) , XN CHAFLERE PINP A1 B -CTX IR AR LR 1. F 2. RIMEK A
R 1. AARRBAEEIHEBREFEWHI LR

155 25(0OH)D PTH PINP B-CTX

(mmol/L) (nmol/L) (pg/ml) (ng/ml) (ng/ml)

BEIET (n=25) 2.36+0.24 22.45+7.18 3.49+0.37 48.12£27.01  0.36+0.02
Bahfg (n=25) 2.48+0.37 23.19+8.26 4.584+0.41 53.24429.35  0.48+0.03
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R 2: BARREFEEHEE BB SWRI R

145 25(0H)D PTH PINP B-CTX
(mmol/L) (nmol/L) (pg/ml) (ng/ml) (ng/ml)
BEIHT (n=25)  2.34+0.33 21.78+6.54 3.47£0.30  47.95£29.12  0.36+0.03
ZaEE (n=25)  2.50+0.38" 22.56+7.20 5.99+0.44° 60.08+32.41°  0.50+0.04

. P<0.05 vs iIa 3N Hl

R 3: CHRRELBINNE TR S

145 25(0OH)D PTH PINP B-CTX
(mmol/L) (nmol/L) (pg/ml) (ng/ml) (ng/ml)
BHIET (n=25)  2.38+0.31 22.09+8.14 3.48+0.36  48.09+27.15  0.37+0.04
ZaEE (n=25)  2.55+0.40° 22.92+7.68 6.49+0.52"" 58.21£31.29"  0.55+0.04"

*:P<0.05, *": P<0.01 vs i3 R

R 4: D ARRELBINNE TR SR B

1145 25(0H)D PTH PINP B-CTX
(mmol/L) (nmol/L) (pg/ml) (ng/ml) (ng/ml)
ZBAHT (n=25)  2.39+0.34 22.45+6.81 3.48+0.35 48.51+2824  0.36+0.03

ok

ZFE (n=25) 2.58+0.39 23.15+7.19 5.78+0.49° 57.474£32.04  0.60+0.06"

*:P<0.05.,":P<0.01 vs iz Zh B

N T 25 R AS (RIS 20 56 P TR R 8 SR S B0 2 A6 B AR A A bk 7 1 52 T 5
A, AWTE BT & H IS E ARV AT T 7 2007, SRR EAREHE bR E A F4H
AT R ZE S, X AN [F) 2 0 1) 32 3500 RAE I B AT & B AR R A B FF R . ABFFiih
FHIEE AT E S E AR ZEE, AR X=83E-83ET, T A AREAEEEITES
HRETARNZE R LGRS, WA AASEE, FEF 25 (0H) D fEA F4HIE 3 #i 5 i 2 7
W TEGIE N, HOZiErtEA S5 E, Kt X1 (S 2EE « X2 (PTH M) + X3
(PINP [JZE{E) A1 X4 (B -CTX HIZE{H) HEATAE B 4. C M D HZ BB ELE. BT D4
(1) PINP 7EX88) AT 5 M2 F LG == X, Btk D 419 PINP AfS 504, [FIR B+ B 410
B -CTX fEIZBNHT G M E R LRI E X, Hi B AR B-CTIX Az, 458 ER: f£H
PR E 120-180 UK /min (I8 )58 FE T 145 22 (5 A0 PTH 22 (H7E & 4H 2 [0 10 2 J 38 H Guit % =
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X (P {H$4<0.05) , H t EBNFAAE, X Ui B 12 3058 B 38 oK &2 A8 i 45 A0 PTH 1) 734 &
FFFEIE M), PINP M ZELE B AR C He M ERAS T FE X (PH.05) , Ht{EAN
1EE, XUiBTE HFRO% 120-160 K /min BFK2242 PINP BRI & 2 BE & 12 3058 5 3G i ~
F; B-CTX MIZMETE C HAI D He M ERA ST FE X (PH.05) , H t HAME, X
VEHIAE HAROE 140-180 k/min B R4 B —CTX MR 2 45 15 3 v B i3 i 7o AL

® 5.
R 5: FARAEERINE B RERSWRACE R K L
X1(mmol/L) X2(pg/ml) X3(ng/ml) X4(ng/ml)
t P t P t P t P
B 4 VS CAH -1.957 0.036 -2.227 0.018 1904 0.035  ------ -
B i VS DA -2.305  0.024  -2.635  0.007
C#4 VS DA -1.871  0.041 -2.206 0.027  ------ - -3.024  0.004
3 Wk

MNAR MR S A A AR AR S0 7E, — PRI S 1, — PR AR A B 5§
FERRIMISE 545, JT# Bes st NP 4 R A BAE T, Lot s, shiE Bdr itk S AL
M S, o RS R T I AR RR LR 45 B 7 BN T . S RIS R AR 2, b
B (25(0H)D. PTH. CT 45) . 24%) (HUMIREIIZiY. SURURIIZ3Y5E)  EIR. YRR
(Lai, 2019) FIEAGEZNSE, H iz sisd A s s m e st C& e sl 7, H il
N NARTEE ) 1 45 K CF 5 32 8l 67 i 5 OE B (Ljunghall et al., 1984;Bouassida et
al.,2003;Zhang & Wang, 2007) . AHF UM R IBEE BN GREE G IN, K2 A 1 45 43
FRERRE M. E A K — RMEE Bl AT KSR R o, O ORI 78 B AR IESE T iX— 5,
BAZTESE (2013) WEFURIL 1h ThAESREE D)3 B AT 4028 3 RES 0 25 9 v 59 MK 2 A (9 I A5 7K °F
H B L0 70 R UK AT 50008 3 £ 51 R M AS ACE IO R B, BanFHiE (2013) X4 R4
SJRARBET) 2 NFIA SR & 7& 3 1024 NI IS K PEAT T HUEL, 45 R 1 2t T4
B MAS 7K P BB R X IR . A 2R Heate s (2008) [HIHE 7T & Iz sl ] e idt- i 4 2% i 451 H
BETIE N AR LS KPR, DA 045 B2 Fr DA A 7 45 AN TR] 5 B PR Dy A AR 1 1L 5
IKPAEZ BN EEZ 35 1 24h THSRAEIEG AR, TR [F) I BObAT o h 2 7= AR AN T Fr 45
L5 FF) 30 e 6 32 ) 5 R PO 184 o 7 e 45 o 1) R R T g 3 B A5 10 7 AR I AR R 1, A
RIS, WUAWAEE R et ok, Mt REE 2 WS, R PTH 7 &l
SI RIS KT, X E TR B B B EACTE = AR K .
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250HD 1E i AU IR IR, - 2R (et I A5 Wi, 2 T (i 97 T B ) R 2L
GUHZG L, RIGIE 2R, R 2 MAS E R, 4 RS PTH (15030, 5 M
oK, SRR, R TRAR ¢ 41, FEAERRESER, AEm PR mAeS, Kk 2500D
X AT IS A s B AR A AL B AR B E A . H AT E IE 250HD ()& & H 28 /5 2 = A,
BEAR AR S AR Py 2500D 1 4% FI B iF 4R bR (Liao et al.,2014) . SZMI{APY 250HD 2 &)
FERE RS ARSI (Luo et al.,2017) . HRTAH KIZ0 A4K 250HD S0 (T
FAERD, A 0T K HE BN % 250HD S4m1, L AnfE 28 B4 (2019) R ILH MG 7 5L
IS s g L M R i SR AAE (¥ 250HD KT . AHF SR I UM (1 B SR
IEBx N A 260HD 5 &R 0B e R, BRI B JC V2R AR FU AT AR L ETE, (M0
— AN TR — YR PG B0t 45 1 50 S E5@ i PTH S5 19 6

PTH & H RS IR il i B RE AR, R BT Re R 4 B 4514, FE R e g w &
TR, BRI E R, A (R T RE R, R RN FR I A T e L A
RILEE (Levin et al.,2007) , HogZrimid B AR H ARG . A BT 70 B s ok e
(IE B R AR BEIZ B A PTH RESERETR,  REMTAE SR Y PTH K (s, 1K 30 70 v 45
JE RIAZ B AE % BRI A4 P ¥) PTH 7K°F (Cheng & Wu, 2006;L junghall, 1998 ), {HJ&E 45T —
RIEIZENRT N PTH SENARIT FEEAT 8 . AT 0 R BB AE 7K 8 SEERIE 20 3 BE (1 3 oK 2% 4 PTH
SRl R EHES, RARACIE ST AR Th ThER AT B alx SRS A: PTH 5245
RR—EM, )15 (2012) FIRFFRARIESSE — i, HRF 7RI E AT — M Jsig 3l 5 1 PTH
KPR EE TR ERAF ARG RMER (1D RS T — Ik I8 3l 7= A 1) —Fh
LR L, AL KBS PTH R4 & A5 K7, T 4 50 N AR B AE K R AN R 58 B 112 2
R (2) WATREH TR R K iE s B IR HRI T BRI ik T s, R T PTH He,
I K BB 12 2y 3 B (R385 0 K A A 1) PTH KPR T

TEI% 2 NAE AR bR B S b S0 T B ARG DUIESRE 5 & 20 ZUi s i Fa s,
LI e s B B S WU B NS 1 5 S AR K (Chen et al., 2015) o ‘B bR EY N E
JSbR BN AVE R ASOhR S RS o T2 2 e s i A V5 5 1 T RS 1) B R B Il e =4,
PO A0 A A AR I T 2 0 e S T F o i B A 4, FR2AR R PINP: J5 3 2 i 4 i oy
WA I B L=, EATTRE S S I A M S R R I, BT 4 LY T 2
JZ R AE R R T B AL B HE AL T BRI e B —CTX, Kb PINP A1 B —CTX J2& AEW% Sz Wi 2 i A
WSS 0 F B B R bR . B FE R B H FRO R 120-180 Y/min IR & SEEHIE B BE S s 1L
i, BRI HROHE 120-140 R/min AE FEIIE2) R E2IEEEE TR, Hbm0%EN 160~
180 X /min A H F5iRIZ 5 EAL BRI, 1 H 7020 140-160 (K /min 1A E SEEHZ SIS
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FETESE PINP Al B —CTX IZE XA, Rt & T ORI B R [RI B AT, BARIIEAN 7 T o R 22
TER? XARFTHE— PRI, (HR BRI ) R AE ML B SR T B TR RN IR TR, T
MR RA) F1 BRI I o EAR B A — IR IR IE B PINP R B -CTX SUmi i %, (Hi2
ASHIF 545 AN K HA LRI SR LRI & 1, sk 2 ip SR B AR B B, 1 = R IS B
AXASBERE B 2 5, 32 i 2 IR R B

g EETA, — PR EAROZEN 120-180 YK /min WA E SRS S RES W 2R B
A, RIS, PTH. PINP A B —CTX (R E PRI TS . — IR VERIR & SRS 30 R AR 1
250HD /KPS EPER M. — MR H AR O 120-140 X /min B4R E SIS ST REUS IR 3 TR AL,
H PR30 160-180 X /min (1A E FEiFiashRe % S ECE & 2K, 1 H ARG 140-160 K /min
B T R B W MSCTE (RIS A T, R WO B SR R A A VR R TE (R i R 2% A (i R B 1038 Bl i
BRI A 0ZE 120140 K /min, {HRTE HARGZFAN 140-160 K/ min AFE T RORE R A o5 £
H2 XHRFT BRI

e £ BE
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WE: FEGESSORN CEARE, HA w2 1 Ak, (5 2SR E
AU, A E BB SN AT A, B E RSO RES . EHEE TS,
W YIESRSE S BOM I RREE ) 515 BABARB G N AINRE T SARIEA AR S HOR H AR
HOME F AR ST FRATRE SR ML ARG BRI R . A7tk + TPACK B
WAHESL R, X B 4 BERHR AT BUMEAT T TPACK e U BRI ) A A A o 0 B A 0
TPACK BIRHEZL T IK-GANYERERIUK P BEAT MR VE ST T M, BE0 1 AT UM B i ik

JEERE AP AEAE (R DB B E AR TH SRS, BN M H FAL R R R 2%

Xi@iA: TPACK , IBRIBRELIm , Kot | IRFHERES.

Abstract: With the rapid development of information technology, education is facing more and more
problems and challenges. The progress of information technology promotes the reform in the field of
education and the concept of educational informatization comes into being. The education
informationization becomes the inevitable trend. Under the background of education
informationization, it is urgent to improve the ability of teachers to integrate their knowledge structure

with information technology. Pedagogical content knowledge integration technology directly affects
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the development of teachers' teaching ability, subject knowledge integration ability and
multidisciplinary integration teaching ability. Based on the theoretical framework of TPACK
knowledge, this study conducted a questionnaire survey on the current situation of TPACK ability of
pre-service science teachers in Henan Province. It also conducts a descriptive statistical analysis of the
seven dimensions of knowledge level of pre-service teachers under the framework of TPACK theory,
so as to understand the problems existing in the development of pre-service teachers' teaching ability
and design improvement strategies, aiming to provide theoretical reference for the development of local

education.
Keywords: TPACK, Pre-Service Teachers, Current Situation Analysis, Improvement Strategy.

15]

ok

1.1 BFRE R

FE BRI PRI R AR, Ao T BRI m i BN A, T AN B 97 1 32 2k
RIS, FIHERBEHCAES, BREAELA5HTEREREANL, RARCERF
EUTNAEEEMRRENES . R EE SR, TEEEMRAAN (EE B E
RIERE] (2011—2020 ) ) o, BIER4RHE 7 HERE RER S BB G IES, ZRFMAHE
BHEARITRE Y, emfE BB KT, (R BUn R A . =8 (2008) @i A AN
R FEM C A5 N TR RS BB THE S . B B “Scilab”, A MHHIL 5]
N T HEPF A2+ R, EH BN T H B “Excel”. #UM TPACK e 1215
B AREUT LV ARG, REUTE BER R R8I M ARIER, & BESEIRETEUNE 2
BARN AR S KR, XFF TPACK MR 5O RT3 s R aT 20 42 flig 5 R AR
MIBE . BRAEHRZUMAN,  H BT b AR IR IMYE Be AL i S v AR e ARSR UM £ 0 % anfr i o
BRI HOM? AbAT TN E A TR S o 5 ) A RESEUF I 78 B B U TAE? BLCoh T ik +
A A T B . DR, T ARER AT ERREUT TPACK BT IIR A K.

B S5 TE 1 I KA DG SRR R 1 B b, R I T ) 2 2t 5 DX IR i 20T 1)
FED, BEHETTRERBINR RIVREEZ X F, ARED. T8, Erin, Dok,
rE RRENEE KRG, AlEZ, FEElEs NIRRT BT R RIUR, HE B0 S
BNV ERAE, AT B BR AT 2O A R SR AR O, Al 4 [ HoA 1 X B 0
KRB S, BARERMERE L.

oi
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1.2 AR N

FEE S BHE ARG KR, R IRE S AR B AT A 2O 06 2% 1) B\ 5 iR 25 1)
K. ASHTE T LA R 4 580 AR N e AR BB 78 28 ], A 7 BRHER AT UM TPACK Be
TR, STAELER) ) B TIRN AT, AR T T 8 rd 44 3RS BT 20 MAE 5% 57 SR R 4 e A
RUWEBEEEHEARBEEPHAER G, ST E A BRI 20T TPACK H)aE /1 B sk
BEOCRFIS R o AW TN B B & BEARHER AT #UM TPACK 68 1 SEBR/KF, #hoe 7B
BT ZUT &AL K F %12, F5 T TPACK A THALHFR, NN BRI BN 2 E
TPACK WFFTH2AE 78 % . @ b3V 1) & DA & e 8 G UK TR /e 4 FRRER AT 2O 38 & 5
RBHIR S B Z0HE BALe 1 inl i, X E N4 TPACK IR, o EEAR LRI
K&, HEAMN A ERATHEREZUM TPACK g /RS AR A, R R BT & A8 ANA
KRB TR, NI SO T B 5 He Al .

1.3WFRER

AT T AT 44 (R0 0 R AR R MY A AR FE T 5, E IR T R AT R A 0 B
EHARMF RO R PR AAER I . ok, ARIEIUR T i g518, AERRTELRL
IR R, RERHRATZOTEE & B & TPACK B8 /17K, 25 a5 1) s DL AT
[F B i B 44 N B RHIR AT U RS R R 5%

2 JCERERIR

2.1 TPACKHIRES R N

B 21 tHARHERRIRIE R TR, FTHE BRI I T IZ 8T oA R s i . B
HMICE WE T 53 ) N HR AT SO ANZE BRI BN G . #UF AR, (5 BEOR S AL
B S 7 T TR N BT . 47K 5 (1986) 7E PCK ( Pedagogical Content Knowledge ) %4
FER S PCK NZUMERNL R RFAE, 20T RS R 5 18 S I B JE g &,
A T2 21 3 SR S B e, SR B T 2 R A IR B0 DA R 20 B & 1 AR S 4
Niess (2005) ] TPCK XANARFERMBEHARIG 2T PCK, FHXAMESH TR EARBESTH 2
URAA) A5 27 A RN VR B S B X e AR XA DA SR R 3, JR38n 1 BORFIR ( TK OIE N
HOBHRNE AT BRI —6 53, ¥ TPCK ik “ S RHANR IR e SEAR I K A B F1iR )
BmET
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TPACK 2 Technological Pedagogical Content Knowledge 1455, EN#&&H AN 2R
SHNR, SR 3EE 5 Koehler Al Mishra (2006) 7E£F/R2 (Shulman) % RFES A1 PCK # it
3Rl E3R . AR4E Koehler 1 Mishra ff] TPACK Hi, TPACK &t cE, M. =M%
LEER, FRNAERITR(Content Knowledge, CK)« £ ARK11H(Technological Konwledge, TK)A1#(
595 50K (Pedagogical Knowledge ,PK): WM E &2 %, 22 B #5114 (Pedagogical Content
Knowledge, PCK). & H A (2241250114 (Technological Pedagogical Knowledge, TPK). &+
A ) 2 BE A 28 %1 K (Technological Content Knowledge, TCK) . ¥ & 5 AR ) 2 B} #0272 41 iR
(TPACK). M2005EFF45, EPNAEE X TPACK JEIT T K EHHEIS M SZERAT AT, 7 78 51(2021)
4T TPACK KA 5. WIRSHRHME, ANy TPACK AMUEDK ERIENR A B ZUA2 34T
L, [FR MG R AT IE SRR R B2, DUS SRR AR AR S G R, I
PEH T 2B A S A 082 T (2009) ZEXF TPACK HEZL (1) PIRBEAT FE4H I I8, FF4%
FH A5 P ] A R 5 B SO SR AR 2R AN . 2534 (20090 7E 21 202 5] H bR ta ik i
AR RN TPACK BUISHESE RH BT RAAT T iR, 55 @ RBAR, BRI EARTE F
ANFEIRAER IR A S Bal e S AR . RN T WA TR, R R
RINFARRE , AE TS R AR IR 77 A A E AR [ B 56, % TPACK )& SUAIHEZE
EERIFRIREEAR B, RFFRIA TPACK & = MZOERMNUANE S BRI RS, SR
IR EAERME, R—FEE A ERANR, 58 RIS B AR 0 BB R SR AR, ek
FIARIIRE IR o i B BUM S BN EE S BRI RS BEBARM A MR .

2.2 HSMRIAERHT ST

2.2.1 EAMIAR S 7T

Niess (2011) , W\ TPACK (K JE T Z WU ML OAE ATy FERE PR N
AREVEABMES . ZFRERRRE . BB AR, RN B G2 SR R R s
SEERHIRIEM ELEE . Jang (20100 BAHL-T EBCABE AR, BRNEIAT B E AR 00 I FH A B0
ff) TPACK 7K~F, Z3Hr HLIAIEAE R R, RIBEIRZUN TPACK /KPR E77%. Koehler &
Mishra (2006) #1 Koehler (2007) BT > BORFEZUMHCE Mt 1274 P T & TPACK,
AT A MR 28 B ST B O PR 2RI FESE . Graham (2009) DL TPACK HEZE AL F, 1kEA
UM 58 BT IS R 5 5 BRI A G AE %, AT R R B AT UM AE S B R %
H AR B AR S T i 8 RS SRR g, 38 I 0 i3 AT IR i ) o 1 Sk K
PUERATBUT ) TPACK RESI/KFAR Mk, T FE W ST+ R A BUR S RHE R 515 EEAR R &
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fIBE /7. Wilson, M. L (2020) >k HFEHLRA RS 3271 4 BRRTZUMEAT meta 7347, sBUTHL
BURRE . FOTIRRT AR S, 8 AT O AR RR B TR AR A 2 ) B IE R S
Santos, J. M (2021) 38 I f 2 b 23 7 2 88 109 HR R 2800 RS 0 EAT V5 R ORI, LR 2800 )
TPACK ] 3= %32 TPK M1 TCK HIFENA, 5L 1 K RHE A AR B K B ATV

i LRTA, [EAM BN TPACK Re ) NEma R 2. B R S SRg 55 J7 T R P 78,
FNEW ORI R RS, B (2005 42007 45) LB AT, B O
2008-24) DIBMANREH AT, AN TSR 3R E T AR 5 T7 H 0T 7T h it 1 HEal,
[ 41 1) S 0 B ] 3[R 6 TPACK. I 78 — 72 S 7 .

2.2.2 [H N HIAH SR 7T

HFEETEAN, ENE X TPACK BT T P4, eyl E X TPACK AT 7T £ 252
XESN TPACK MESHEZLMIGIE. /4l FELLL RSB TN, B RN RS>, HEE
X LA TPACK R M E IS 2ok G, JREX) TPACK AT 7T R BT & L THE .

MSCHR R, A B X ITE A= F0 AN 207 BON g ) L 20m B R 80m TPACK #A7
W, WEEZEREBIEIR R, BEIEN. BUTHE. EEEAR. EEHARSHRERES.
HUFRAR T b, WX TPACK A 7756 M B 3 AL U R B X Sl % e (Rt T sl o P TEHREL
TS, R HE R R 2 ORISR, BB, Aeme. Mo, 2k,
AR, HRERE . TEERNBEFERIZM, SR (2011) 8553 NSRRI 77 TH 4 H
P TPACK NS Sabe SRV HEUT TPACK MIEE IR R, AN BUMRE 7R AT B0 2
KRG RIS TPACK BURHIRE G . Zfh A (2013) X S BUMEE S HAR I # R
FAEENR (TPACKD BEJJEATHETT, RN Y A4 5 TPACK AR M-ERRe I &%, 29
7& TPK 7%, TCK #7%. PCK 7%, TPACK 7%, EREHIERIF. HKEIBRFULEAR
BOEIE. PR (2008) S5 N T HES K XTI YA (2R R B R o W 9 R DL A B 9
FETE M) /L, 4 R R S DT 90 A 1) B0 B R s 9 SR R 75 B DIV B BB 1R 70 . SRR
(2017) #RHEHUT TPACK KEMMRZS 5t SLHEARBES IR, 28 (2013) HEE
THUT TPACK KERIAE, GFERH% . @R EshM . IRBI 5 TRk . 2
£ (2018) FEFLL%:# Mishra Al Kohler ) TPACK HEZUNHE MR, 42408 B4 5 m ]
ERE C GEFRE) R BT O L il G AT TPACK A S .

LA E NN, TPACK AMUE—FEEG TE BEARM AR HRE AN, EE
Wi R R S — P Re 5 R AR R T % R AR A RO A 1 A T R R SRR 2 [
KTHUH TPACK RESIMIBF T N B fmb, K2 HEXT TPACK RE IMIMES Mg T A, B0
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SIHEEAMAC IR, HalR 4 & TPACK MESERR BT S A 277 IR e, (ER 7 X 58

PERR R B8 77 5 I R TR .
3 BRI

3. 1 BIEREEFEARER

BTN G ET ES A 430 44 2022 4F 7 F B B R ELRLE A, SR AR
JaAd: 413 %, BEFRAE 17 4. ABFFCRH TRENAER D720, BN 4 rak. fE9RE
[, FEAFASSBENIHEL 110 4524, ECRAR S AN Bk, 2] K TR R
Ak AUGHEILR A RS 440 43, RICIA RS 430 4, A RKIEICERIE ] 97.7%. 0
R 1R, ARG T ARG T, 20 KRR A A, ARIERT TR REAS
HA MR Z R, AR 1k HER R AT SO 1 B 1 L o
R 1. RArERBUTEAE BHR TR

S I B H (%) BRTE S (%)
- % 62 14.42 14.42
7 gre 368 85.58 100.00
. AT 413 96.05 96.05
N,
= WA 17 3.95 100.00
. bR 287 66.74 66.74
NIE=2 Ny ST =
B it 143 33.26 100.00
L 102 23.37 23.37
e Wy 99 23.02 46.39
STk 2 T
AR fh2 121 28.13 74.52
£ 108 25.11 100.00
NIRRT 2R Y R4 5 S i1 HE BAL# s 234 54.42 54.42
FHIHE ST ERAE 5 196 45.58 100.00
&1t 430 100.0 100.0

MR 1 AR, ARAE AN R, BERHRATEON E 200 ik, K B b Aa
14.42%, Ui H AT E0MAT I MOk Lt oy, IR, W BockE, B
LTSN T ZON AR, WA 22 0 5 EEBAR, OO 3.95%, Ul WIEERHIURT S0M 22 P 73 A Ao
BEAk, WAL RS RI, BRI R ZHOR A FImEEk, HAapmiEtl bt 33.26%, B
R MAT M HERIEANS |32 o 3 NHRRT R 75 52 215 AL B A SCURAR (1 IR & 0 A7 s
54.42% AT BOMBEAT AHOG 20, A 45.58% H) SV A A JEAT (5 B BUA IR IE ), X
YEHE,  H TR R AEERHERAT B, A X 2 M A JFAS EAUE B AR I 13T .
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ZEMMNH T ZEE ST, 5 2% DU R R BIE 5SS . L R B A 44 1],
G TR 8 R R 2, I8 R P T b A AN TR A X R LU R G, 5 A TR I
B L, B X B TRk, (FLUIEARTT A 430 MEA, TR REA
PR ST, UL 430 MEASLERE T 2150 ANMET.  LLEFHEAEIAT 300 MEAIERE, M
A .=300/2150=13.95%; ¥ [ %=300/430=69.7%)
R 2: WRNEMERRICARE

i H M J2 S ES

X n Mm% (=430)
BT AR A HEETEE . . 333 14.03%  77.44%
FHL. PR, e THENL 382 16.09%  88.84%
HE. S 178 7.50%  41.40%
WA HEBREE . BTERE. BT, Bk 339 14.28%  78.84%
BB Google S ZEFIAR, MFEHE FEIAR 289 12.17%  67.21%

AT E R, MiE) . ELZR T A (. s
&) . SCMHEE TR (s TR . AEER)

PRSI TH (0 PPT. FOCUSKY) « S Ab B A (40 Word.
WPS) . 4T E A

BB A (U0 Excel), Flash. Photoshop. EEFHFFHEER
oAb TR 4

HAth 38 1. 60% 8. 84%

LR 2374 100%  552.09%
WA ERK: x2=331.050 p=0.001

277 11.67%  64.42%

312 13. 14% 72.56%

226 9. 52% 52. 56%

sk 2 fow, Tl 7R AR sh 2 RS B TR S S ST A, IEREFAL. P
B JeAE . THENUE N T EBCAAE B TR B s IR RS S EL A
R HAL S FME B THM S A TSR, HamBenys]. SHEREREED, E5840k
FBRINZ o, B2 ZUMRE 8K & FhE 8 LR H B Z A

BT 2 308 5 1A THULE 56 LU A8 207 /& 75 35 50 A F R 7 L I BE AL B Bk A7 40 A . AN W]
W1, A C RS S P B (chi=331.050, p=0.001<0.05), &M &I ik £ L) B A 1
BZEFVE, A R R R B 2 . BAORE, BT AR, BE AT A
SRR, FHL PR, Seat. THERL, B AEEETHEE . BT EEE, BT, M
W, HE. Google S REA . MEFEE P ARFHIIE LA PPT. FOCUSKY). X T-4b#
FEARU Word. WPS). FE4E T B A-IL 5 T0i i i 3 26 187 K 26 B 2 4

32HFATE
AT FAL B AE LR R BT RS, MEREAGERE. ARECMEXRMIBO .
A BER R 6 AN, WHEER . Tk, ST BB BRI, o BRTE0T A
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el B M5 BHEARMC A2 . BREWHHMGFER T E, —FHM TK GEARMPD o CK (3
BEAEMPD o PKEACHERIN) PCK CERIEUAEFIR. TCKOBEG BRI RN B M),
TPK CBEEHARMEFEIID « TPACKCEAH AN FRZ ) LA TR, B4 J71H
W 5-6 M, JL39@, EHINE S MER A By C. D EXtMNIEHFER. FE. —K.
AFE. EEAFR. RISETUERMS G A SN NE R, DUk T ##5%4 TPACK 81 MH0R.
53— 7 EEMSRTHEONE BB E R R . 7 R WA E 3 AN, &
A AL A IR T, MR T LASREN H Al 75 SR e R 44 B AT R 0T TPACK R
MEENER, ARIRTHHAE B RE ) 10 Bl 77 2R 5 B i 2% 2] 1) £ 7 17

3.3 Bam otk

AW TR B 70 M 050 2 R M Ge vt o . 2 MmN B . 3 A AR
N SPSS 22.0. fIAMEGE T M & 2> T EHEAT TR ARSI Tl S PR R SRR
KHE bR HEZE T

4 BRI

AHEFEILVUFR ST, T St % 4k FERIFREAT B A TR T R A e 2, LGB I 2 T
D 1) B AT S0IE,  DMETESOER 0, e it 70 v i s >R J5 A0 1E 2R i R A
B BT, 55 = T RO x B e A 1 1 2K 1) 36 R AT 15 RURE 23 HT 6

4.1 XEHNE

— B DL, SUEWE TR A ] A 1 R 2 Oy B AT B AN BT T AT R PR
X JEE AR NS A KRR FOITIAE, PRI B A B BAE BB AIA AT BE s T i 20 g
AT S A FTE LR BARBE T, BT MECIT U R B ST. ARG H R, AU ERE
SURIBUA RO RI 2, T B0 BB BE 77 R i ERL 3R A U R Y BB A B A7 Bt
MEGHIEN, MEGEZHIARMIE, HFZFIMMMMERLRE R, TR RAD T
W2 BLAh, SAIRTTHINE SR EXT S AR M, AR R R B A 7T A G205

|

4.1.1 UM D giit AR Bl &
AT FEI R A BOMN A gg it A AR RO ER . P, A MG BdRH
FR ANIATR S S R G057 S T HE A A AR IS RE 77 HOTRAE LS AR B = rh 2 T 2R L
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Abstract: Accelerating innovation and entrepreneurship education reform in an all-round way and
cultivating students' innovation consciousness and entrepreneurship ability are the realistic demands for
China to build an innovative country and adapt to the new pattern of dual-cycle development. Taking
innovation and entrepreneurship education in application-oriented universities as an example, with the
gradual deepening of innovation and entrepreneurship education, some deep-seated problems, such as
the lack of synergy in innovation and entrepreneurship education elements, the lack of systematic
curriculum, the mismatch between teachers and practical needs, and the unreasonable practice
environment, have gradually become prominent. It is necessary to explore and construct the guarantee
mechanism of innovation and entrepreneurship education based on the multiple cooperation of
"government, schools and enterprises" according to the theory of education ecology and the theory of
collaborative development. At the same time, innovative measures such as "curriculum integration,
external introduction and internal training, resource integration" should be combined to improve the
curriculum system, enhance teachers' abilities, strengthen the practice environment, and create a good
ecological system of innovation and entrepreneurship education in an all-round way, so as to help
application-oriented colleges and universities cultivate innovative, compound and application-oriented

talents.
Keywords: Multiple Synergy, Ecological Chain, Innovation and Entrepreneurship Education.

1. Introduction

Since China put forward the strategic goal of "deepening the reform of innovation and
entrepreneurship education in colleges and universities" in May 2015, the domestic innovation and
entrepreneurship education system has been fully expanded from point to point, and a comprehensive
innovation and entrepreneurship education ecological system has been established integrating graduate,

undergraduate and vocational education. A coordinated development mechanism has been basically

1141



v/ STAMFORD
A UNIVERSITY
The 6" STIU International Conference 2022, May, Thailand
formed, which features state policy guidance, independent practice by universities, and extensive public
participation, providing a basic guarantee for the full implementation of innovation and
entrepreneurship education.

As an important base for innovation and entrepreneurship education, application-oriented
universities shoulder the responsibility of deepening education and teaching reform and cultivating
innovative talents, as well as the mission of scientific and technological achievements innovation and
major development strategy research. The quality and research capacity of innovation and
entrepreneurship education in some application-oriented universities in China still fall far short of the
strategic goal of building an innovative country. The reason is that the ecological system of innovation
and entrepreneurship education in application-oriented colleges and universities is unbalanced, and
there are bottlenecks such as insufficient innovation ability, unfocused superior resources, rigid
curriculum system, uneven teaching staff and lack of practical conditions.

Therefore, it is necessary to explore the ecological law of innovation and entrepreneurship
education system in applied colleges and universities based on the operation mechanism of symbiosis
and evolution of the educational ecosystem as a logical starting point. It is necessary to combine the
theory of ecology of education with the theory of collaborative development, and put forward some
innovative measures such as constructing the ecological chain of innovation and entrepreneurship
education, so as to optimize the allocation of social public and educational resources in order to guide
applied universities to deepen innovation and entrepreneurship education reform and innovation
practice, to provide theoretical reference for applied universities, relevant government departments and

researchers in this field.
2. Problems Highlighted in The Operation of Innovation and Entrepreneurship Education

2.1 The Elements of Innovation and Entrepreneurship Education Lack Synergy

With the proposal of the strategic goal of building an innovative country in China, the
characteristics of the collaborative and innovative era are gradually highlighted, and the demand for
innovative and entrepreneurial talents is also increasing. Innovation and entrepreneurship education, as
an important hub to maintain the deep integration between applied universities and the society across
fields and industries, still has prominent problems such as incoordination, inadaptability and
mismatching of various elements, which hinder the effective realization of complementary resources
among various elements and lead to the disconnection between innovation and entrepreneurship
education and social needs. In the process of students receiving innovation and entrepreneurship
education, the government, industry and enterprises and other relevant parties do not provide relevant

theoretical or practical environment and other factors to support. However, the comprehensive
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promotion of innovation and entrepreneurship education in applied universities needs the collaborative

participation of all subjects, but in reality, there are outstanding problems such as insufficient

collaborative consciousness and unbalanced collaborative power.

2.2 The Courses of Innovation and Entrepreneurship Education Are Not Systematic

The reasonable setting of curriculum system is an important carrier to ensure the effective
implementation of innovation and entrepreneurship education, and also a key link element to construct
the ecological chain of innovation and entrepreneurship education. At present, the design of innovation
and entrepreneurship curriculum system in applied universities in China focuses more on the teaching
of basic knowledge and skills of innovation and entrepreneurship, which tends to cause students' rigid
thinking and make it difficult for students to apply theoretical knowledge of innovation and

entrepreneurship into practical activities of innovation and entrepreneurship.

2.3 The Teacher Team of Innovation and Entrepreneurship Education Is Not Matched

With the comprehensive development of innovation and entrepreneurship education, the
demand for innovation and entrepreneurship education teachers in applied universities is gradually
increasing. The role of the ecological chain of innovation and entrepreneurship education is to ensure a
reasonable match between teacher resources and student needs. However, in the actual operation
process, there is still a mismatch between the supply and demand of teacher resources and student needs
in some application-oriented universities, which hinders the efficient operation of innovation and
entrepreneurship education. Although The State Council issued relevant policy documents, requiring to
strengthen the construction of innovation and entrepreneurship teachers, update their teaching concepts
and enrich teaching methods, innovation and entrepreneurship teachers are limited by their learning
structure, theoretical level and practical ability, which makes it difficult to meet the demands of rapid
growth of innovation and entrepreneurship education in the short term. As one of the important factors
in the ecological chain of innovation and entrepreneurship education, teachers are the main influencing

factors of students' innovation and entrepreneurship education.

2.4 The Practice Platform of Innovation and Entrepreneurship Education Is Not Perfect
As an important foundation and carrier of innovation and entrepreneurship education in
application-oriented colleges and universities, the construction of innovation and entrepreneurship
education practice platform is an important hub for the construction of innovation and entrepreneurship
education ecological chain, which provides a basic guarantee for the smooth implementation of
innovation and entrepreneurship curriculum system, the improvement of students' innovation and

entrepreneurship practice ability and the transformation of innovation and entrepreneurship
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achievements. At present, there are still some innovation and entrepreneurship practice platforms in
applied universities in China with imperfect construction, which makes it difficult to ensure the full
implementation of the practice and education mechanism. As a result, innovation and entrepreneurship
practice and achievements are out of step with market demand, and it is difficult to meet the needs of
economic development, and the transformation efficiency of innovation and entrepreneurship

achievements is not high.

3. The Functions and Advantages of The Ecological Chain of Innovation and Entrepreneurship
Education

The ecological chain of innovation and entrepreneurship education refers to a new ecological
system established by various influencing factors through resource sharing, benefit coexistence, risk
sharing and collaborative governance when innovation and entrepreneurship education has developed
to a certain extent. The system is conducive to solving the outstanding problems such as the lack of
coordination between "government, schools and enterprises", the one-sided talent training system, and
the scattered educational resources. It is an important measure to comprehensively build a new operation
mechanism of innovation and entrepreneurship education, optimize the resource allocation of
"government, schools and enterprises", and break the barriers between the influencing factors of
innovation and entrepreneurship education. Compared to the traditional education mode, the
construction of a new ecological system of innovation and entrepreneurship education, which is highly
valued by the government, fully invested by colleges and universities, and actively participated by
industry and enterprises, will have significant advantages in promoting the reform and innovation of
innovation and entrepreneurship education and teaching mode in China's applied colleges and
universities, comprehensively improving teaching quality, and promoting sustainable economic

development.

3.1 The Ecological Chain of Innovation and Entrepreneurship Education Can Improve

the System of Innovation and Entrepreneurship Education

With the economic transformation and the reform and development of higher education,
innovation and entrepreneurship education has gradually become a new mode of education in the new
era, and also become an important breakthrough of education and teaching reform. By building an
ecological system of innovation and entrepreneurship education in applied universities, and breaking
the practical problems such as poor communication among influencing factors and shirking
responsibilities in the traditional innovation and entrepreneurship education model, innovation
mechanisms such as co-existence of interests and co-sharing of risks are established to ensure that the

participants continuously improve the level, field and efficiency of cooperation and form a highly
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efficient and systematic innovation and entrepreneurship talent training system. It plays a positive role
in promoting the integration of professional knowledge into the whole process of talent training,
stimulating students' subjective initiative, improving students' innovation consciousness and

entrepreneurial ability.

3.2 The Ecological Chain of Innovation and Entrepreneurship Education Is Conducive to

Improving the Quality of Innovation and Entrepreneurship Education

With the proposal of "double First-class" and "double High" construction goals in China, and
innovation and entrepreneurship education as an important assessment content, the quality of education
and teaching has gradually become an important focus of teaching reform. By building an ecological
system of innovation and entrepreneurship education in applied universities, breaking the prominent
problems of disconnection between talent training standards and regional economic and industrial
development needs in traditional innovation and entrepreneurship education, application-oriented
universities should be encouraged to be closely integrated into regional economic development, to carry
out targeted reform and innovation in the mode of innovation and entrepreneurship education, and
ensure that students' innovation consciousness and entrepreneurship ability are suited to the needs of
regional industrial structure and the overall strategic goals of the country. It plays a positive role in
improving the employment and entrepreneurship rate of graduates and promoting the overall

improvement of the quality of innovation and entrepreneurship education.

3.3 The Ecological Chain of Innovation and Entrepreneurship Education Promotes

Coordinated Development of Regional Economy

With the proposed strategic goals of coordinated development of Beijing-Tianjin-Hebei,
Yangtze River Delta, Guangdong-Hong Kong-Macao and other regions in China, the coordinated
development of regional education is also facing new opportunities and challenges. Accelerating the
establishment of a more effective new mechanism of regional coordinated development of education
can scientifically respond to the new requirements and new goals of regional coordinated development
for innovation and entrepreneurship education reform. By building an ecological system of innovation
and entrepreneurship education in applied universities, and breaking the traditional shallow cooperation
mode in innovation and entrepreneurship education, which is dominated by government administrative
power, blindly promoted by colleges and universities, and passively participated by industry and
enterprises, the collaborative mechanism of resources of regional governments, colleges and
universities, industry and enterprises and innovative practice education mode are established to form a
high-quality education resource education community. It can help cultivate innovative talents in line

with the demands of regional development, improve students' innovation consciousness and
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entrepreneurial ability, and indirectly promote the coordinated development of regional economy.

4. Theoretical Basis and Internal Mechanism of Ecological Chain Construction of Innovation and

Entrepreneurship Education

4.1 Theoretical Basis of Ecological Chain Construction of Innovation and

Entrepreneurship Education

4.1.1 Ecological theory of education

The ecological theory of education originated in western countries, which is a borderline subject
proposed by Professor Lawrence Kreming, president of Columbia Teachers College in the United States,
combining the multi-disciplinary theories of ecology, sociology, psychology and so on. It was first
openly applied to the society in the book Public Education in 1976. Innovation and entrepreneurship
education is an important education mode in the process of China's education development and the
construction of an innovative country. Its effective implementation is subject to the influence of factors
of the education ecosystem, including the government, universities, industries and enterprises, teaching
mode, curriculum system, practical conditions and other factors. As an important theoretical basis for
studying the ecological balance of education and analyzing the mutual promotion and influence between
education and related influencing factors, the ecological theory of education plays an important role in
promoting the balanced development of educational ecosystem. Therefore, how to ensure the
harmonious symbiosis and coordinated development among all influencing factors in the education
ecosystem has become an important research topic of the balanced development of the education
ecosystem, and scholars at home and abroad have also carried out research. For example, foreign
scholars put forward the concepts of six elements of entrepreneurship ecology (i.e. market, policy,
financing, human capital, culture and other aspects) and innovation ecology. Chinese scholars put
forward that the educational ecosystem is a system environment with N-dimensional space and
participation of multiple subjects. It is a theoretical framework for re-analyzing and constructing
education based on the holistic, systematic and balanced view, which plays a role in the coordinated
development of innovation and entrepreneurship education. It can be seen that the theory of ecology of
education plays a positive role in the construction of ecological chain of innovation and
entrepreneurship education in applied universities. It has important theoretical and practical value for
seeking and expanding the appropriate development balance among the influencing factors of
innovation and entrepreneurship education and improving the survival ability and value-added ability
among each other.

4.1.2 Synergetic development theory

Synergetic development theory was also originated from western countries in the early stage.
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It is a theoretical system proposed by Professor Haken combining multiple theories such as system
theory, cybernetics and mutation theory. In 1976, he clearly stated related concepts of synergetic theory
for the first time in Introduction to Synergetic Theory. Compared with the ecological theory of
education, the synergetic development theory pays more attention to the innovation of management
mode, and its core idea is the coordination and cooperative development among multiple subjects,
realizing the integration of resources and elements, and ensuring the maximization of benefits between
each other. Innovation and entrepreneurship education, as an education mode with the joint participation
of government, universities, industry and enterprises and the joint influence of teachers, teaching mode,
curriculum system, practical conditions and other factors, cannot be separated from the collaborative
promotion of different subjects and influencing factors. Therefore, how to effectively promote the
formation of overall synergistic effect among all subjects and influencing factors in the operation of
innovation and entrepreneurship education, and promote the benign and leapfrog development of
innovation and entrepreneurship education has become an important research content of innovation
mechanism and mode of innovation and entrepreneurship education in universities at home and abroad.
For example, foreign scholars put forward "interdisciplinary innovative education curriculum" and
"interdisciplinary education" to cultivate innovative and entrepreneurial talents and realize
complementary advantages among teaching teams. Chinese scholars put forward that collaborative
development is an important way to promote the comprehensive development of innovation and
entrepreneurship education by effectively realizing the docking, integration and utilization of
complementary resources such as universities, government departments, enterprises, industries, markets
and innovation parks. Therefore, the rational construction of a new mechanism for synergetic
development of innovation and entrepreneurship education in application-oriented universities and the
establishment of a consortium integrating the government, universities and industrial enterprises play a

positive role in promoting collaborative construction and realizing resource complementarity.

4.2 Internal Mechanism of Ecological Chain Construction of Innovation and

Entrepreneurship Education

Innovation and entrepreneurship education is an important way to cultivate innovative,
compound and applied talents in application-oriented colleges and universities. The internal mechanism
of ecological chain construction of innovation and entrepreneurship education in application-oriented
colleges and universities should focus on the establishment of collaborative mechanism of all
participants, innovation and reform of curriculum system, improvement of practical ability of teachers
and innovation of industry-education integration mechanism. At the government level, according to the
development needs of innovation and entrepreneurship education, guide policies, support policies,

preferential policies, subsidies, etc., give full play to their macro-control means, and guide industrial
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enterprises to participate in the innovation mechanism construction of innovation and entrepreneurship
education ecological chain, which ensures the efficient integration of superior resources between
colleges and universities, industries and enterprises, effectively form a collaborative mechanism of
"government, schools and enterprises", and promote the organic integration of entrepreneurship
education, innovation and entrepreneurship competition, and innovation and entrepreneurship practice.
At the college level, according to the innovative entrepreneurial education development needs, high
quality actively promote innovation entrepreneurship education course system, teachers and practical
platform for innovation, entrepreneurship education ecosystem impact factor performance will ensure
the professional knowledge through the startup form into realistic productivity, indeed improve students
creative consciousness and ability. At the level of industry and enterprise, according to the needs of
regional economy and industrial transformation and upgrading, actively participate in the establishment
of innovation mechanism of ecological chain of innovation and entrepreneurship education, provide
students with practical resources of innovation and entrepreneurship education such as practical posts,
entrepreneurial places and practical instructors, and ensure that innovation and entrepreneurship
education can provide accurate products or services according to market demand. Indeed, we should
promote the deep integration of the ecological chain and industrial chain of innovation and
entrepreneurship education, and promote the transformation and industrialization of innovation and

entrepreneurship achievements.

5. Innovation Mode of Ecological Chain of Innovation and Entrepreneurship Education

The construction of the ecological system of innovation and entrepreneurship education is a
complex and systematic project involving multi-subjects, multi-factors and multi-level. Establishing a
sound management system of innovation and entrepreneurship education is the basic guarantee to
ensure the effective implementation of innovation and entrepreneurship education. Based on the
analysis of the participants and influencing factors in the ecological chain construction of innovation
and entrepreneurship education in applied colleges and universities, it is found that the whole ecological
circle can be demonstrated as an ecological system in which "government, schools and enterprises" co-

exist and are affected by the curriculum system, teachers and practice platform.

5.1 "Government, Schools and Enterprises'" Cooperate in Innovation to Innovate the

Guarantee Mechanism of Entrepreneurship Education

By clarifying the specific links between the government, universities and industries and
enterprises, the implementation guarantee mechanism of innovation and entrepreneurship education in
application-oriented universities should be constantly innovated to ensure the maximization of

synergistic benefits between them and promote the coordinated development of innovation and

1148



v/ STAMFORD
4 UNIVERSTTY
The 6" STIU International Conference 2022, May, Thailand

entrepreneurship talent supply and market demand. First, government departments should strengthen
policy supply and support. It is suggested that local governments, where conditions permit, enact laws
and regulations on innovation and entrepreneurship education to clarify the powers, responsibilities and
obligations of the government, universities, industries and enterprises. Second, colleges and universities
themselves should strengthen connotation construction. To give full play to the main role of innovation
and entrepreneurship education, the government and industrial enterprises have jointly set up a
professional steering committee for innovation and entrepreneurship education and established
entrepreneurship colleges and other carriers of innovation and entrepreneurship education, thus
enhancing the industrial service and innovation capacity of universities and colleges. Thirdly, industrial
enterprises should actively participate in the construction of collaborative education mechanism.
Enterprises are encouraged to set up business incubators, maker centers and other carriers of innovation
and entrepreneurship achievement transformation based on their own industrial advantages, so as to

provide channels for students to experience and practice innovation and entrepreneurship education.

5.2 "Integration of Courses and Competitions" to Build A Cascade Innovation and

Entrepreneurship Education Curriculum System

A sound curriculum system is an important carrier for the smooth implementation of innovation
and entrepreneurship education. Through the "integration of courses and competitions", innovation and
entrepreneurship education and professional education can be coordinated to promote, which helps
students at different levels to acquire due innovation and entrepreneurship knowledge. First, we will
fully implement general education in innovation and entrepreneurship. To implement the nationwide
education on innovation and entrepreneurship, general courses such as "Foundation of Entrepreneurship
and Innovation" and "Introduction to Entrepreneurship for College Students" are offered to all college
students to ensure that students master the basic knowledge of innovation and entrepreneurship and
comprehensively enhance their awareness of innovation and entrepreneurship. Second, focus on the
construction of courses for innovation and entrepreneurship. In order to further promote the
comprehensive integration of innovation and entrepreneurship education and professional education,
the characteristic courses of innovation and entrepreneurship specialty are designed by classification to
ensure that the ecological system of innovation and entrepreneurship education is integrated into
professional disciplines. Third, we will strengthen the practice of innovation and entrepreneurship. For
student teams willing to transform their innovation and entrepreneurship achievements, we encourage
them to participate in innovation and entrepreneurship competitions such as the "Internet Plus" College
Student Innovation and Entrepreneurship Competition and the "Innovation Youth" China Youth
Innovation and Entrepreneurship Competition, so as to promote learning and training through

competition.
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5.3 "Introducing from Outside and Cultivating from Inside" to Build A High-Level
Teaching Staff for Innovation and Entrepreneurship Education

It is necessary to set up a new mechanism of "introducing and fostering innovation and
entrepreneurship teachers" to promote the virtuous cycle development of innovation and
entrepreneurship education, guided by national development orientation, industrial overall planning and
innovation and entrepreneurship education reform and development, and aimed at improving the quality
of innovation and entrepreneurship education. First, pay attention to the training of professional
knowledge and practical ability of innovation and entrepreneurship of existing full-time teachers. We
will give full play to the synergistic advantages of government, schools and enterprises, and encourage
existing professional teachers to comprehensively improve their professional knowledge of innovation
and entrepreneurship through short-term study visits at home and abroad or education upgrading. The
second is to strengthen part-time teachers outside the school. We will introduce outstanding
entrepreneurs, entrepreneurs, managers, skilled craftsmen and outstanding alumni from industrial
enterprises, or introduce policy advisers, financial and legal experts from government departments to
provide service support, so as to enrich the ranks of innovation and entrepreneurship teachers. Third,
establish a classified training mechanism for innovative and entrepreneurial teachers, and adopt

differentiated training policies for different types of innovative and entrepreneurial teachers.

5.4 "Resource Integration" to Build A Collaborative Practice Platform for Innovation

and Entrepreneurship Education

It is necessary to gather the diversified resources of the government, universities, industries and
enterprises through "resource integration", and achieve the maximum resource efficiency and social
benefits of the ecological chain of innovation and entrepreneurship education through the coordinated
promotion of "government, schools, enterprises". First, continue to strengthen the construction of
innovation and entrepreneurship practice platforms in universities. Local governments are encouraged
to give preferential policies to application-oriented universities in the identification of makerspaces and
business incubation bases. Second, expand off-campus innovation and entrepreneurship practice
platforms and encourage local governments to guide market-based makers' Spaces and business
incubation bases by standardizing the conditions for establishing such Spaces or standardizing
assessment standards. Third, change the operation idea of innovation and entrepreneurship practice
platform in colleges and universities. A market-oriented operation mechanism will be introduced to
open the resources of university innovation and entrepreneurship practice platforms to the whole society,

and social innovation and entrepreneurship teams will be encouraged to enter the platform.
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6. Conclusions

As China enters a new pattern of double-cycle development, innovation and entrepreneurship
education is facing new development opportunities and challenges. How to establish the
implementation plan of innovation and entrepreneurship education reform in accordance with the pace
of The Times has become an important breakthrough in the future education and teaching reform. The
theory of education ecology provides theoretical support for the construction of the ecological system
of innovation and entrepreneurship education with its systematicness and comprehensiveness, and is an
important theoretical basis for the reform and innovation of innovation and entrepreneurship education
system in applied universities. Therefore, clarifying the basic principles, fundamental purposes and
existing difficulties of the ecological system construction of innovation and entrepreneurship education
in applied universities, gathering multiple advantageous resources from the government, universities,
industries and enterprises to break down the barrier of "government, schools, enterprises” and building
a diversified and collaborative ecological chain of innovation and entrepreneurship education in
colleges and universities play a positive role in giving full play to market, capital, technology and talents,
stimulating new drivers of innovation and entrepreneurship development, and promoting the reform
and innovation of application-oriented universities' innovation and entrepreneurship curriculum system,
strengthening the teaching staff and improving practical conditions. It can effectively promote the
innovation and entrepreneurship achievements of applied universities to serve regional economic and
industrial development, which is of great help to China to accelerate the construction of an innovative

country and "double first-class" universities.
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Abstract: With the continuous improvement of education level in our country, the traditional education
model can no longer meet the development of modern education, and the new education model
gradually penetrates into the hearts of modern people. The education model of integration of production
and education not only satisfies some education that requires practical learning, but also applies to the

development status of design courses. Adopting a variety of integrated education models for different
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colleges and different professional backgrounds to provide new education to students is more and more
recognized by people. Compared with the traditional teaching mode, design colleges and design majors,
the integrated education mode of production and education, has art as the basis of learning and practical
training as the goal, so as to lead the development trend of society and improve students' understanding
of design. Course interest and application ability, and then realize the training of design talents.
However, there are still many problems in the course teaching of many design colleges and universities,
such as the lack of practical talents for design, and the imperfection of the integration model of
production and education. Therefore, some measures need to be taken in the teaching of design majors
in Henan colleges and universities to achieve the purpose of teaching. The reform of new education
should be carried out by adopting the methods of diversification and student outcomes. According to
the idea of "coordination-integration", improve the teaching effect of design professional teaching.
Exploring how the educational model should meet the characteristics of the subject and give full play
to the specialty of the subject has increasingly become a topic worthy of in-depth study in the education

field.

Keywords: Integration of Production and Education, Design Majors, Education Model.
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Abstract: Education is an industry that is changing every day, and schools are the management
organizations of this industry. When the educational problems arising day and day, teachers have to
continuous make educational changes to solve these problems and enable students to have sufficient
ability to become the citizens in 21st century. Therefore, it is necessary to explore how to create an
appropriate school organizational culture and empower teachers to make innovative changes. This paper
comprehensively summarizes the research trends on teachers' innovative leadership and school
organizational culture in recent. These research trends include the theories background, influence
factors, possible interaction, and the current situation in China. Through these trends, we tried to provide

the possible directions for domestic education and research of China in future.

Keywords: Organization Culture, Innovative Leadership, Elementary School Teacher.
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1. FUTMEIHT T 5 EALHFHIE X

1.1 BURBIF AT

QB R R T I T2, T H 2 BA M E M E SR T . B0 100 & 55 50 H
Schumpeter (1939) $&H, NN LAZE falH, BT~ A E. Rogers (1995) A
NAH RPN NEHU R RS B JriEsidis. Alie—Ess, Hogr
(A AT B CSOE I 5]\ — L5371 5 PG A N )5 B AE . Robbins & Coulter (2002) M1k
BT FH BT s R LG A A P 1R ot I 55 B A D7 i A

4T (leadership) BN AN N BEARFIFREE AN NREBT. 0@ SO sEm i A 2 PLA%
AT 8 2 5 A R S R AR, R BEAS AR AR S5 ) 52 O AH 4k ) SRS il 7R
Vitello-Cicciu (2003) 4515 /1€ SO @ L F RSt T SNSRI RS AE, LA, il FSE i
A0 S LA VR ) 5 5 R A AU IR 7SR . R, QB4 (innovative leadership) A& — M@ it
QUFBCAMRREA . 255, thay. BORFPREE )& LU R A7 R IH < SO 2 . i
BIF S B4 LR =IO R 37

111 G A TR

ERCISISH 5 TIBIRR, H A TE LI s B AR B E A A5 .

1.12 B ST R A e (talents). 43 AE (skills) RN E W (values)

H A BRI 5 3 WL A B 40 T Be P IE AT sh I IEW T 3. S E il Agn 2
i it R {8 S 40 AR 45 B ] L v o e R B AR A SR AL S 19 JXURG 1T B8 e b = (D0
AR BB R HE R FaMFR.  [FR, &SRR S H ) s lE 5.

1.1.3  BCORAIHTTF R EE T (willpower)

BE RGOS H BUCOY B CMHN SO RIS B R . B SEE EE
B TR, ERR. BRI S80I

PO S A BUEAELL PR & Z BE H AR EM, SCHP AR R E CIH I E
A & (Ackerman & Mackenzie, 2006; Levenson, 2014). Guntern (1997) $5 614015 i€ XN iB1d
QR EMAT B 5l NA R B 2E K, BEMTAEAT Zh 3 F A KPR . Puccio. Mance 5
Murdock (2006) 4G4 8 SO IR E I RIIBEAR, HPIfE2 LOH B4y, B
BELEG O AT I AR U A BOR . MR R R BT = A, RE T IR B 2R
QAL R Hbr. QUSSR I ERE ST FY, Wi, Jrik. B8R, . 7
s MRS BRI, DA B 1 B R AT ARSI 7R R . QB 405 2 1T LU Y |
MR, HIRT AR QUSSR BRE. M EURI A BE I TS 2 A ) A fes B
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MEATR R AR IS AT, B THREANRMEH. BUARAE AR, R
BEMhER, Aig— A IER#E2 (Vitello-Ciceiu, 2003) .

BIREEA D BT = — B S IE R S, R R SR 38 Ay 30T 45 ) i
ST BT & 202 BT R AR IR BE ) J K i (DiMaggio, 2007;  York-Barr & Duke, 2004) « 4 #7551
HOMAH T (158 SR R 4 R 2R 0T R B @S R A T IR A B S, 2 S AL ETE
TAPSURATR LR, SRR RESOEE A, HE AU R S R, AR
G EAHBENS SRR, QR HB0E H A B R 5 SE bR, LB A A&
MEHLAH bR, WGEARRZOME, RIFRMR KRR, B, a2
—FET R R IRE, HHARE T SRATB R #FRG . KK BX LK
R el SCAR = A AR T R R AR 8, Rt — 0K L8 2503 (school improvement) (#1524 H 11 .

1.2 FERHE LA

IR AR [ 20 21504k (organizational culture) i€ YR H Schein(1992), At H4H 2L 2
S — BEARTE 2 3] LA AMESE B 0] R 5 A 2 Ge s I e, TR R AR — 8 B AR
T, BT IR IEIE RAF, MRRINEA R, FERGHSMF R, (EREsE. BHEH
A2 L3R ) B2 1ERfi 7795 Moorhead & Griffin (1998) MIIA NZH AU AL & — M EW, X L8
(E VLI B R AR [ 1V, PhBHZH SR AT T SRAE A S RS AT 2 v AR 2 1), WIRLEAT Dy
FEANTT Y2, K RO L3 5 3 3 e T At P 7555 3 ST A

Henry (1993) ¥R LU E SUNSFRA LA : b i —HILE MK R, 5
o MESEE, mEIE. THENG. BN, Rk MK, A L A A BT a3 i 15 5 L

HiZosg IR, AR B R RIS R AR AR R ) o FEART IT AR SR,
Hog SO8 TR SR WA I SiER, @l HARA RITERIIATE . ol oA R

AFTILE =Y, FEBONE — TR LA, TR R 01 L R S B v )

2. HEA

2.1 FURRIF G T BB HER

ZUMAIH T BEHE T LU T B A IR QUF U S A BUB S B, X IR T

2.1.1 ZREAA A B (school-based management)

Murphy fl Beck (1995) I\ A:  [2AREALMIE B RFET L H EBHIBHATIRT, K9 ER
MRS, 51 PR ST E NG EIE ] RN E IR A H TBOA I AR E,
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ERIIBEATE, B BULIATECS B, SR B, 2Rk, BEAE. S
BT, LMEREEE 0

2.1.2 73 Ais451 S (distributive leadership)

Harris 5 Muijs (2006) A UM S 1) E BB ZEM R 5 A ST, AER BTSN
Lo Harris (2003) ARG FRE & & ST #H 5B E R RS ZHRSEHR, BERERN
5> LEAES 5, FrA BOMTEA R (8] 7] DL A 45 1 T At .

2.1.3 SEAU I §E(empowerment)

Lightfoot (1986) & HIE B AE R 2 fa BUTIMA B AL 5. B HIEFEMREL
BUBZ M2 . Blase 55 Anderson (1995) I\ AR 5 UM R 6 5 W 1% 2 FRALU 32 (power over)
BB II5r 5 (power with) , EFEATTHITALT), FRHBIFRBITERZ IR, AR TH
TR . BRI, SBUREE A B T BUNSUS TR, AU KB A R, K
HUMERE, U T 8E TIEA B UK S, FUTRART . fe )& E 2 15T

2.1.4 #0455 (constructivist leadership)

ZILE HH Lambert(2002) &5 AT 3 5K 9 £ 14 204052 4527 =) BRI R 18 B P 7E 2242 1
G L, SRRBE BUAT R AR A B X WENS 5% . @l HEHE LR DITI
WGHE L, RS E L. FRATE S # BT 0 /A ot ek, mARK
A, FRIMANERNRRENNS SERBE RS, RSS2 5, mAZLLL
O 2 ARAT BT S 3 SR 7 ) S5 4R 5

2.1.5 22418 (learning community)

Lieberman 4 Miller (2004) AT ALHE. 2220900y RUTFISTS IE 2 BOMAT S (1) 5 2L
Rtk o 2SI BE R L B P R LR &R, EMBUI TRk, #UmE
SRIHFRZ M )RR e Ak | AEIRAL, T EERRA LA ). Bk, BUTSSHEET [3504
BE | BRI —REE A L) 2SI B o] HARI U, SRRt 22300, 5%, M
TR, SRABIEAIR . B REEASRE, A AR ) A SR BT

2.2 AL ST R A

SRS LA AR S FE 18 22 LL2E 3 Schein(1992)A11 Ott(1989) 47 H 4 2R Ak Z RN &,
ZREP XTI NHEIR BN R .

2.2.1 SR LAE R

Schein (1992) #2427 LA E (basic assumptions) « /ME WL (espoused
values) « A& 24 (cultural artefacts) =AMJEIK, I HIAZF MK R —E X5 G T
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Fe, BASNELNEWRESER, HIRZEN [EARGE | EH L IR A E A W, gk
PRAEAMEAT NGRS MR, AT S5 H SR 5 P A A R, xR S e 4
FAAEIE R AR R, X TR R 28 i A AT A AR A BB s (B 1)

ARS MR - an
(SHBRETFBREATR)
L J T
m{ma HRE - BRRES
‘, 1
EEXRE HEEn - 2ETBS

B 1: HLSCALEIE R (Schein, 1992)

2.2.2 Ott X HLUH R IR Z T i

Ott (1989) #4304k 4y BVUAZ1H, A Bk 7 4ERF Schein [ EEAME & 5B 2 2
b, TIANRE NG E T X A B AR, S — NIRRT = NGS5 00iE Y, SRR
Yoo LAERREE. AMVbRIRGE: 55 = ANIRJZH /247 AR (patterns of behavior) , AL, 1L
A HALSE.

it R, XIS TR A U] AR (DG B AR B AR
ZERAGE. B SO E 0E. ZREME. BHEMEE. Sl 0GR 1BE . R B,
. IS, Q) MEMN: A& BN S 2R AL A T 2R E I S br e, T LI (2
HI UM 5 22 LA L FA ) (3) EEAMEE : A& PR R G R E N FH L PR
ARG FREA I —FERE S BIREURE, A5 S RHS R A A R AR .

3R 3R TR

3.1 B BUTRIFT T R

14 7 S5 SOOI 16 SCRRAT 2 120 4 B EL G R A PR ELIS 48 I =R 9 s ARAE AT
B, BNHSE OB RFREN 5SS SRENEEREBHZ —. BITREFENRITE
sz, KBRS B A B KRS i & (Katzenmeyer & Moller, 2009). i #ii4i
FE SCE Y, Murphy(2005)4& H (1) [ ZUH40 S 62 5245 | (the embedded logic of teacher
leadership) T LAULAA . fKHE Murphy (UM S0 &M E, BUTMSES LA

(professionalization); 2.2#fXZHZAfF 84k (the strengthening of the school organization) (BY 2% 4% fi
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RE)s VLR 3. BEHE PR AR 22 [P 22 (the promotion of classroom and school improvement)<5
ZANER, IR =S EAR R G H O RER(E] 2 X SRR E), IR A 2.

3 Geijsel, Sleegers, Stoel, & Kriiger (2009) JUF|FHJE 557 (vision building). /MAZ
F&(individual consideration). % /7% (intellectual stimulation) = Fh%E R KB AT S . Hhi]
IR =R R E R, TR R 0 2R R ST IS RS M R 725 18
PRASEORZUN R IR, HZERNIEDIN AN TR —.

- JhERRE /m‘
< K/ BE W HERRPR
- WO /

« DR
- RO
- MREE
- PITERT
- ReRRHlEREER

& 2: FITHF 328284 (Murphy, 2005)

- PR

- ERE

R 1: FIHTFE R (Geijsel, Sleegers, Stoel, & Kriiger, 2009)

Y I H
583 AV FRN T
L SRVl Rl ARIE S RRE SR BN 224 KRG HABA

2. ERHEIL AR A 2 IR S A A H AR

3. AP AR R S EREFE . M2 BUFHL
BIEPRHGHNE PSSR

4. IR R I SR 2 52 SO T () el

5. 2T oW HER SRR R S S T S ILAE (0 2 AR A

MEEE R E =

LAANEOR AN B0 45 &

2. XU E B HUE RS

3. DAL HAT A B B (1 A8

4. H BT R AL ST

B R E =

L. S BUMAR R = R 4

- BB S AT AR R 3RAT 22 56

SN BIN R G R KA R TT I RS 88

AR RN RS2 S ST L B AR RS

N YIES IR T iR iR

6. BN BIIE TE L2 WEFABATT I Mk A JE

D AW
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Ak, ST R T MR T R, L i # IE 2 5% Katzenmey 5 Katzenmeyer
(2005) T f# & B i5 M %k & & o 0 (Professional Development Center; PDC) K& [ i
iG] (Teacher Leadership School Survey; TLSS) . 7EiZ&ERS, Ml Tk i 51t
YOS T KRN A RIS HeilF. Tl EE FFBE. LES5. JFE08E.
ARG, X EAREIATIRD o X3 ) 4 [F) AR 2 52 31 16 R 235 AT A0 55 15 F AR Gt 7 L1
] % (DiMaggio, 2007) .

H1F Murphy(2005) (I FE 2800 [2Ac iRl ] 5 T HRGORISAAZ st | (o4 i &l 4
HEIEFS, Geijsel (2009)55 K JE I BUTAT T 52 f F A X A K A8k, i B3R
B R A ST B, R, AR A R R BT G 4 LA
Katzenmeyer 5 Katzenmeyer (2005) )5 5 745 A 20T G137 40 5 i) 00 o

3.2 FUMAIF ST BB ZER

AR FTE , ALk BAT 4 S N i 2% 9 (artifacts) . 7 8 (values) F1 3 A% {B % (basic
assumptions) =~ JZ X (Schein, 1985); {H 2235 X224 2H 2 SC AL 1) B DE 17 B3 A e ViR i 1Y) B A o
HAEHEBRRKMEBEEES. B2, BHNPAE S LR KBS0 Rl A AR k. .
BN TAE . BEH A SRR X HE S 25 Cavanaugh & Dellar (1997) )
AR BT ARE . SRS FGE. A1, R BT, KI8T AR
&, FRALZSUM R LRGN FRAIFRE. AEE sz, 25800EE. L)
IR S5 5 IR T SR 55 00, 250 8% ) 1 3 Uik T

3.2.1 FRAOIHT K e

SRR BRI I B AN B SR S, DAERF NI AR E AL FRa)
WK, RAIBFRIEMANBE W R 5B SEECER, SREBRUT. WP, %
B S AHT  AER T A  TR, BN 5 T2 A S Bk

PR SO TAESRL, IR A O

3.2.2 [FAE Lo =

SR — MK BOW B BT o LA AR EY, Bt LA A BURAT Ll ge Ak Je |
NBREF) B EE, KRS . mEEE ks, MRfESadi Z20ni50E
(IR, A5 REAH BB IE R B, FEE TR = WA R R amae, DUt
R NBR K R F AR

323258k
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AR ELSPIRENABEETITBRANRASKK, mamifFNE1E. BUD .
B SREEEW GRS, 2 E5RUNIBIEZTR, FRITA A T 2B Bie, Z5t. K
W DL KA 2R TR R T RRIFRENE, DL S R RS R R IR, EARK

A& RE DA FISBh B SR,  WOR BUMATTRVE RE SR GE L FE, DUE N2 5 5%
HE, g AR L E R A .

3.2.4 A E R 5

2RI R AR i o 2R R R SR E RV T R A, B R DR AE S EANE,
AT DL RN 2R R R ES A 2% D B b M EIE SR A& 48, R B 3 [F] R 52 i o #UmA 1 3t
FlHR) Sy p R re Az, LB R R L A SRR S 0 S B R E, BRI A X 2
RN RS, NS, BONILERME, FR%SET HERES .

3.2.5 R SRE A

HEM SRR EEIEIMES NERIE, MEFE YL . K. 2544
KAEE, WIEBE 28 =P IR ALIR SN, AT E & 8 DL EE N IEE N
+, IRKE2E, EFRRIUZTE, FRUFEEK. FER TR SRS A% &,
TE RIS FE P RE % A T TS R FNEAEE, SR H Ve TE, AT AR A1) 75 &

4. JRTRB A RR 5%

4.1 4 LHE 2N FIERR A0 TR 2 E

Nguyen, Harris, & Ng (2019) £ %} 2003-2017 511 150 3 20M 40 S W#E 7047 04, 48
FOTAT 5 R AH DS FUAE AT A 52 B AL a3 o AT DI DR A5 ) SEAE B 5 SC #4924 2003-
2007 . 2008-2013 . 2013-2017 =AM Br, # d &K R LIEH 7T R . T7 ik 1B 3
(methodological pattern) B 701 53 (K4 (contextual patterns) #EAT b4 . &5 B & LA HURHT
4. iR B g M (qualitative) B 7T 3 5% 4 8 PEE B (mixed method) 8, BFFTIEEE P K-12
&%, HXSerfsun e & LIS R 2 GEE)(—F L L), Wik,

4.2 FRRA LA RN\ DT IR

MR AU D R 2 AR KA AT FE A SR S5 R AT, PR SRR X
e FARALE . AR AR S SO N, A A FRIBE A R . (HAES
Piv WSS RN E S ERA L R B E 2RI,
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4.3 BUMBIF T T EE K

1E 1) 04 S ORI REIR TH 222 5] . BUBEH . IR B . 2 BT
RCCAS R JE LA, EHENEG G e, FUMEIHT ST A R e 2 1M B2 B = 2 Ah,
ABATTUN [ B0 AL A 0 A BT Uik, [ BT 52 1 G A 2800 — 72 ot 0 H it (Katzenmeyer &
Moller, 2001; Frost & Durrant, 2003). £ 201340 S HAC A T BE 45

431 BEHEE I 5] UK

PSRRI RAF B EMPAT N, SEEFERIFNES), HXRERRESH
SFREATRIET, RIS ma o B AR O, I F BRI AR B S ER (Louis, Marks, & Kruse, 1996
Silins & Mulford, 2002).

432  srfbELEK

BEMI TR ARG A H:, P IRBEEZANNTE, SR EH
BRA, B BRI BON, AU AR, M EA K S kR, T B
RS % ) UL

433  BOEEHRAHLSAA

ARG EITU S E, WRERENW ), Rt EANE ks, B
M PRI (K 2R S S AR R AR

434  RBEERER SR

PO BT T R B RS BT A 805778, OB TR BE I 1 sE 55 TAEH,
W B U M SE B AR, FITA RT3 45 A L T _E 1 75 2(button-up) 284k & ST
A BT R L4, 3 5 15 B A R4 1A A 5 32 (Leithwood, Jantzi, & Steinbach, 1999).

4.4 SR AL ST B R IR

ARGEMBITO T F, AIREHE W), Rt Enke Xk 25, &
i A R ) 2 A R A 5 A B R 35 SUSR (Katzenmeyer & Moller, 2001 Frost & Durrant, 2003
Wenner & Campbell, 2017). B T A\ 1R R LA] fe il AR A A 2 7, SRA L
I RERAIE 2B X B S sk B, B0, BRI R, EIESR G SAR A,
ZZULIN R

4.4.1 BERIGRAE AR

RUFI RS, BRERIT . 4 FRATE . TR BN N X T2 1K
JREAINFR, WEARZEE CS%R AR T ML EAICR, HIRER SR R SOE
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MHES S B A 0], @t FES s, R SRR SCE, I RE LS RSB ik
BT A B )

4.4.2 AL 5| S AR &

RN G & — R RS, KL ZH 2% 5 i 04 2 52 3 & AP ANE IR 5 1 52 ),
AR T AT RPIRE o AR, RIF B A SCAL BE AR A 2 A% 2 B 1 3 100 [ 1y >k 128 4k,
F 5] SR A RN A AE 2 AR AR PTiE AR A

443 BB G, BILGR

I 1) 2R SCA 2 B 2R AH O i B B 3 R . AT . FE R ZUM Sk K,
SRR E D, RN REE B AR RIS

444 RFESY, WREEEE

ERHR AR — N MAL, iR E. FE. ZI0ERMH, RTFHRA
AKX T R ESIAE R TS 5RRER, FRa@ Ll — N5 > B4R

5. B A BURRIFT T 5 R H RSB

ST HOM B4R S (0 STIERF 7T, Gong(2011) 8 4 1 P R4 B 2 b A ROAFREA BEAT IR 25
WEE, R VE R 2 M BTSRRI E . FEARRORERE . A RIEI. )
B RACAR S 1) s 75 BATS R i () AR R AU 2 o 7 TR R I (2007) B IE 20CEFT)
ZUTRBE AR BT BONAITE & Fh &b R R i 3 b R #4576 3 2R L ORI A 52 I RS 94K
SRS T AMESERE . BEAh, BT AL A 52 BT BOT T, BUM I Bl R JE i TR (. B
53l (Lo & Cheng, 2007). #1xf E AN ZRRA UGB, 273 Eonk b [ b5 5255 4 20
TN A . T R IIBUTA VB B A S S T SRR fr 2 5, 152,
ERR(FURS) 6-10 FEMFEBEE AR, /INFEHUM L A 22 B0 A R B 5 7, H 45 2% 4% (key schools)
FUT B i 55 4% (ordinary schools) Ui TA [F] B B /& (Song, Hu, & Li, 2007).

ity FIRWEAT, w]RILE P DG TF AEA A USRI BT A AT (4 SRR 7L AT 4 A PR
MRS b d i, AR S T HAb PR AL B (AT AT A R, HH P i th v A
P SR . B FEBUTOAS i, WA 2 Rk, Bursest BRI
ISR ) R A AL ST, AR RS

ik

HUMIF 5 ARG L AT LR G . & 3L ity
SRR (empowen) 45 HZA K 01, TR LR O A2 v FE T N AEBIBL, TS RO 2 e
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SR, ARYEE MM AR, ZUMAT S B R A U AT BEER S N TR AR T s2 e . R A A
RS AR BB Rede A ZUM A T B H Re . thak, B A 2 EB0msxs Bom S fak A3 kb
iK%, APRHAGAM AR Bk, g —A B AR H SO R R DT S BUm a3
SUFE ) BB, (R HREE KSR R, W O AR S AT AT (G .

2l

BARH AT LB Bl S R BLARATT B Cxd F e A AR e M 70, H R Y
SRR FCAL R R TR BOM T T 14 Re . (ERARME AT I 10 SRR 1, UM 0t 7Tk e
BORIE LA BT UM AT - AT SO AR, PRIt B AT R AR AU 5 B 81 5
AR TUR IS IR BOR 2 K SUEWT 7T, A SC R T SA R 2G5 20 @1 03 & ARt [l
ERMES. B, BTN ERALE HMRF RS . R FAERIHE, Ik e i 24
G 0T Q0 F 0T R T 55 0 AR 22 15 L REAR SR AT T BT B 1) R 4 ) 2 A A 2R A
SEREIY BE AL R BE (Evans, 2003), SEXTEUMEIHT T RBERITAM, W S AR RATI A it ok HOAIT 7T

<
&

o
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TEE: B R 7o AR 3G IR B TR A AR 555 0 R CE K. RSO R %
H=ANERE, BT E AR A R BT RS R, 0 RBE R S 22 A A LA A (1 7 i B AR
0. T ARAATIT R TR i AR BRSO, JRRICE R 46 4, K I
N AR A L O R B RS, (B 97, 8% ARERE L, ST
)%/, Hm S P ERE R 4-6 /NN B2 R INGRI T B e —, 73 SR FH T L2 A o R 1)
e, HEE 95. 7% FihBiE LE, 7RSS AL G R ML TR T L R
REBREZHT, G 95. 7%, ZRaRAT “ AR BFRMBHEREBMR, AELSES

SN T HE R AN A IR AL o

REW: FHIAE TWHLH A, BFRE, REWY, #rER.

Abstract: It is of great significance to investigate the training quality of postgraduates for optimizing the
training methods of postgraduates. From the three dimensions of input, process and output, this paper
clarifies the indicator system and conducts a questionnaire survey, and analyzes the current situation of
the training quality of early childhood education master students in Dali University. Knowing the specific
situation of the current master's students majoring in early childhood education in local colleges and
universities, a total of 46 valid questionnaires were collected, and it was found that the high-quality middle
school students' career development considerations were the most motivated to pursue a master's degree,

accounting for 97.8%; In terms of process quality, students devote less time to learning, generally
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concentrated in 4-6 hours a day. The way of receiving academic training is relatively simple, and the form
of listening to academic lectures is generally adopted, accounting for 95.7%; In terms of output quality,
after obtaining a master's degree, everyone's career expectations are concentrated in secondary vocational,
higher vocational, and tertiary institutions, accounting for 95.7%, in the comprehensive quality, the
satisfaction with the cultivation of "physical quality" is relatively low, and the confidence and belief in

practitioners also reflect the specific characteristics of insufficient preparation.

Keywords: Master's Degree in Early Childhood Education, Cultivation Quality, Quality Evaluation,
Local College.
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THE: [0 Y A i S A R R T B, ORI 1 R B SR AR SR A 1 D — T E A i
T NBECHRNREHEEEAR Y. EEERE, ERBRBURHE A, 245
RIERIEBER . AT IR I SH) 2 RE, MR RRE K e, WA
&, 3K AWER R . SR, LT EE, 5 E AT I R AIRT T AR X D o
BEAh, SEERSRT TS E, SR A SR EIE S R R T ), R KBNS A
(B . AHTFUER AL B8 SIS S M2 B R ROUT W2 MM K R, RIUPIE Z B RRIEA S, JIf
PABLIR Bt =2k SRME: 28—, AREEEWISIEIIER, EHITRIT IR H=,

PSS E R ZUN 4R M 5=, HaiR WA ERIT 2 AR S 5P s R,
KW APIRSES, KRed, RRWT T, HiE.

Abstract: Reviewing the history of higher education development at home and abroad, more and more
colleges and universities regard training future leaders as an important mission and leadership education
has become an important part of university education. More importantly, it is the foundation of
ideological and political education and a reasonable requirement for lifelong development. Student
leadership has received widespread attention from the society with relevant research results flourished,
research content unceasingly expanded and learning levels continuously improved. However, based on
China's national conditions, there are relatively few studies related to the leadership of Chinese college
students. In addition, the separation of practice and research and the lack of effective practical activities

to develop the leadership of college students are also the drawbacks of leadership education for college
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students. This study explored the relationship between association guidance activities and student
relationship leadership, found that there is a positive correlation between the two, and provided three
strategies. First, universities should improve the leadership training system and conduct leadership
training courses on a regular basis. Second, association activities should strengthen the guiding role of
teachers. Third, social guiding activities should enhance students' active awareness in association

participation.

Keywords: Association Guidance Activities, College Students, Relationship Leadership, Strategy.
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IETER S A AL . AT I R DAFE R 3%, SN 0 R Fevd 3 1 2 A T AR T
ATRERERFIIR . FERE, Wu (2014) WO REEAEGTIF I 1980 SEATTAATESE [ A1 vp [F 1 4
Ke— BT T, f# 2 YER T E RSk, Weng (2012) AN, #&TtER~ETSwEE
SRRl A2 AR S I BB IO N2 . Weng (2013) NS SIS . RS RUAT S
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WAL S5 = IAH B . Simpson (2016) AA, A4 FAAN AU B At AAL 7 1) 4505 0
AL NS R AN T . Endres & Weibler (2016) I8AJy, S0 704 20 H BILEE 4 (7] K )
W, ARBEMARRRGT. PR T RARM S M =B R1EA, KiEE R ERR
RS IR ) b AATTRIREZL 51 T AAITTXHR RIS 77 LA 5% R R4S 1T 1 ST e
5. MATRIREAR O R EEME XA S—RSCL) I =AM/ AES FHLH . 40
SANAEF TR

M2, RAMGFEASEMBE R F, & 5EME R ER PR, LKL
FIERNAFE] . R N BT RN KRB G E R YR E . XS I8 A R Su B A1,
Fr R VFIB B 8] 2 R R AR G

3. K¥AEHFRSES

1SR RFA RO TR —TE IS, BB S KIS 2 R EEMNIER
(Dugan & Komives, 2007; Dugan, 2011; Blacketal., 2014) . f§SIEEINFEERME T L
IS MIHL 2 (McKenzie, 2015) o SRT, 4730 E b i [E) 48 S50 55 9% 5 AL 1O 4TS A )
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Abstract: Identifying the average level of teacher’s professional identity, teacher’s competency and
burnout level of faculties in School of Education at Baoshan University. 51 participants (Nunder30 =
9; N31-40 = 26; N41-50 = 8; Nover50 = 8) relate to the School of Education competed self-reported
questionnaires measuring their teaching competency, level of burnout and status of professional identity.
It shows there is a moderate high level of professional identity (MIdentity = 4.16) among the group,
intermediate level of teaching competence (MCompetence = 3.73), and acceptable level of job burnout
(MEE =2.63; MDP = 1.94; MPA = 3.62). The personal accomplishment is fairly lower than what was
expected. Personality traits of teaching competence is highly related to self-efficacy at a level of .676
(p<0.01). Teacher’s lecturing skill is positively correlated to self-efficacy at a high level of .709
(p<0.01). Emotional exhaustion is negatively related to all sub-variables of teacher’s professional
identity. However, teachers’ emotional recognition is not correlated to ones’ depersonalization. It may
indicate that one’s feelings of competence and successful achievement at work does not affect teachers’
feeling of belonging about the occupation. The implication of these analysis is discussed regarding to

supporting the profession’s teaching competence and to regulate teachers’ level of burn out.
Keywords: Teaching Competence, Professional Identity, Job Burnout, Correlations.

Introduction

In the past years, there is a rapid growth in the number of students going to colleges and
universities in China. There is an urgent need for highly qualified educators in the higher education
system. With an increased student-teacher ratio, employees in higher education system experience
tremendous work pressure in past years. As one who works in higher education, the author personally
experiences the challenge to balance work with other things in daily live.

90% college teachers experience job burnout in China, 60% of them feel unsatisfied with their
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work and have had the intention to leave the profession (Shan, 2020). China statistical yearbook shows
that Yunnan has the highest student-teacher ratio of 21.34 (CSY, 2020). This hardens the process of
teaching. Along with the attention to teacher’s well-being, job burnout gains its popularity with the
economic growth. More and more people are aware of the importance of one’s well-being as a crucial
indicator of living quality. Past research has also shown that one’s mental health condition may great
affects one’s professional performance.

Professional identity as a newly recognized factor for teaching outcomes is not well studied
recently. There are some studies conducted in China to support perspective teachers’ professional
identity. The shortage of teacher in Baoshan University has affected employees’ working passion,
which then may result in a low work efficacy. Teacher, as a generally respected occupation in China,
has been always considered to be a stable, noble, well-paid job in Chinese society. However, there is a
growing dropout rate in past years (Shan, 2020).

By surfing the online news, there is a great amount news about teachers’ behavior, which then
result in discussing teacher’s identity. The society’s view on the occupation has shifted in past years
due to the massive amount of negative news. In the field of teacher education, there is a great emphasis
on professional identity. In most education system where it trains perspective teachers, course for
professional identity is normally part of the curriculum. The impact of professional identity for current
employed teachers is revealed in the field. There is a need to understand the indicator for dropout rate
in this population.

Professional identity is also reflective aspect of one’s view of career choice. Study has shown
that teachers who drop out from the profession are those showed most emotional burnout among
beginning teachers (Hong, 2010). There is research that found greater competency relates to lower
burnout, then to lower dropout (Hong, 2010). Therefore, professional identity
improvement/development also relates to greater competency. Education administrators seek to
improve the quality of the product, “student”. Regardless of the leadership style, the quality of “product”
is the eternal goal. By recognizing how job burnout may affect teaching competency, which then may
lead to different student outcomes. It is crucial to find out factors affecting teacher’s well- being and
teaching outcomes.

By review past researches, there are great amount studies on teacher’s competency and job
burn out particularly within China and Worldwide. Although there are some studies to evaluate
perspective teachers’ professional identity, there is few studies on teacher’s professional identity of
current employed teachers, especially among the higher education system. In addition, researches about
relationships between these variables are not comprehensive. It is important to bring trainers of

perspective teachers into this discussion. This study may fill the gap.
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Research Objectives
1. To identify faculty’s competence score of School of Education at Baoshan University.
2. To identify faculty’s level of job burnout of School of Education at Baoshan University.
3. To identify faculty’s professional identity score of School of Education at Baoshan
University.
4. To determine the relationship between teaching competence and professional identity.
5. To determine the relationship between teaching competence and the level of jobburnout.
6. To determine the relationship between teachers’ professional identity and job burnout.
Respectively, our hypotheses are:
H;. There is a significant negative relationship between job burnout and teaching competence.
Ho. There is a positive relationship between teaching competence and teacher’s professional
identity.
Hs. There is a negative relationship between teacher’s professional identity and level of job

burnout.
Literature Reviews

Development of Teaching Competence

The concept of competency was first coined by McClelland in 1973. The release of his article
“testing for competence rather than for ‘intelligence’ brought up a wide attention in the education field
(McCelland, 1973). The idea was to measure students’ performance with a comprehensive model rather
judging them by pure score. He emphasizes the low predicable level of traditional test, such as school
record and IQ test in terms of long-term live success (Barret and Depinet, 1991). Whereas competency
may consist a variety of qualities in the certain field. In the teaching profession, competency then refers
to individual’s capability to perform professionally.

From McCelland (1973) to relative current researches, the idea of teaching competency is
formed in several different ways with its emphasis at different level. A well-known model, that late
attribute to Maslow’s hierarchy of needs, is hierarchy of competence, also called ‘four stages for
learning any new skill (Hasen, 2012). The model defines competence in a high structured way that
differentiate level of competence by self-consciousness of learning development.

By reviewing studies, here are several definitions of competency by various researchers:
“Hayes (1979): Competences generally include knowledge, motivation, social characteristic and roles,
or skills of one person in accordance with the demands of organizations of their clerks. Boyatzis (1982):
Competence lies in the individual's capacity which superposes the person's behavior with needed

parameters as the results of this adaptation make the organization to hire him. Woodruff (1991):
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Competence is a combination of two topics of personal competence and merit at work. Personal merit
is a concept which refers to the dimensions of artificial behavior in order to show the competence
performance and merit at work depends on the competences of the person in his field. Rankin (2002):
A collection of behaviors and skills which people are expected to show in their organization. Industrial
Development Organization of United States (2002): Competences are a collection of personal skills
related to knowledge and personal specifications which can make competence in people without having
practices and related specialized knowledge. Hay group (2012): Measurable characteristics of a person
which are related to efficient actions at work, organization and special culture.”

Competent teachers are individuals who guide and direct students’ learning process with valued
outcomes. Teaching competence may support students’ physical, intellectual, social, and emotional
development (Parimala Fathima, Sasikumar, & Panimalar Roja, 2014). With the consideration of
Chinese culture of the equal emphasis on one’s personally traits and academic skills, Tang (2014)
conducted study to interview socially recognized educators in China in regarding to competent teachers.
Besides the commonly mentioned characteristics above, it is extremely important for teachers in China
to have a right intuition. Xu, Ke, & Lee (2016) identifies three aspects of competent teachers: lecturing,
which consists content structuring, contextualization; lecture aids and gesturing; Interaction with
students which consists checking on understanding of students and answering questions; and classroom
management which consists normative, coercive, retreatism, and remunerative. The study (Tang, 2014)
concludes that teaching competency may consist requirements of personality traits, good intention with
students, rigorous attitude towards teaching, and pursue of research achievement. In the study, Tang
(2014) asked respectable, well-known, teachers of reputation to describe their idea of competent
teachers. Tang (2014) selects the common words from the interview. Moreover, Tang (2014)
established Teaching Competency Scale of Higher Education with four domains. Personality traits
measures individual’s modeling, creativity, passion for teaching, dedication, learning ability, intention
to ahead, and openness. Intention with students measures individual’s love for students, responsiveness,
comprehensive training, supporting students in time, harmonious student-teacher relationship, and
actively guiding students. Practical lecturing skills consists rich experience, teaching strategies,
classroom management, knowledgeable, and education background. Lastly, Comprehensive research
skills refers to one’s academic reputation, academic connection, knowledge of academic dynamics, and

scientific and humanistic quality.

Establishment of Job Burnout Questionaries
Job burnouts have been drawn attention from the mass medias years ago due to some news
about sudden death during work. Job burnout, also called occupational burnout, means a type of a stress

that’s related to one’s work. According to National Center for Biotechnology Information of United
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States (NCBI), the term “burnout” was coined and first used by American psychologist Herbert
Freudenberg in 1970s. He used the term to describe the consequences of severe stress and high ideals
in “helping” professions. NCBI states that there are three major signs of burnout, exhaustion, alienation
from (work-related) activities and reduced performance.

The phenomenon was first identified with occupations that involves interactions with people,
such as nurse, teachers, and other human services (Cordes and Dougherty, 1993). Before the term come
out, people used fatigue and loss of idealism and passion for one’s job to describe the same situation.

The relationship people with work may direct affect people’s view on the task and the way of
dealing with certain tasks. Person experiences burnout may feel stressed, exhausted, withdraw from job,
this may result in low production and reduced professional efficacy. The Job Demands-Resources
model (Bakker and Demerouti, 2014) clearly presents the relationship between job demands-resources
and job performance. Job burnout is a mediator of job demands and job performance and it is negatively
related to job performance.

Maslach (1987) reviews past studies and comprehends the term “job burnout” with three major
aspects, emotional exhaustion, depersonalization and personal accomplishment. The researcher then
later compiles different version of Maslach Burnout Inventory. The MBI-ES consists of 22 items and
is a version of the original MBI for use with educators. It was designed for teachers, administrators,
other staff members, and volunteers working in any educational setting. This form was formerly known
as MBI-Form Ed. The MBI-ES scale is a 7-level frequency self-grading survey formed under Maslach’s

burnout theoretical framework.

Reviews of Professional Identity

Philosophy of education is a set of principles framing, supporting, and guiding one’s
professional actions in education. It also reflects what an educator believes about education and
teaching. One’s philosophy of education may set up one’s idea of “what is education for”, “what is the
role of teacher in the learning process”, and “what methods may be used”. There are five major
philosophies in education, perennialism, essentialism, progressivism, existentialism, and social
reconstructionism, each defines teacher’s role and the learning process with its fundamental believe in
education. These philosophies determine one’s philosophical orientations to teaching. Most common
model of philosophical orientations to teaching ranges one’s believe in learning process from “teacher-
centered” to “student-centered”. There are researchers conducting studies to define professional
identities from emotion, cognition and behavior (Brickson, 2005). Yu (2006) comes from a social
perspective to measure teacher’s professional identity with 9 domains of sense of acceptance. Wei
believes value identity, refers to the understanding of the meaning of teaching and the positive view on

the function of teaching, is the core of teacher’s professional identity By reviewing past studies, Su
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(2016) established valid and reliable Teachers Professional Identity Scale in Institution of Higher
Education. The Scale consists 5 domains, behavior inclination, value identity, emotional recognition,
satisfaction and self-efficacy. The 5 domains’ reliability is 0.911 and the validity is 0.937. Each domain

also significantly related to each other. There are total of 23 questions selected to assemble the scale.

Each factor consists about 3-5 questions.

Professional Standards and Ethics of Teaching

Professional Code of Ethics is necessary for regulation purpose, it sets standards for
professional liability, moral principle, and professional conduct. According to Code of Professional
Ethics for Teachers in Institutions of Higher Education (2011) by Ministry of Education of People’s
Republic China, there are 6 major principles for teaching profession in China, patriotism and
observance of law, devotion and love, knowledge impartation and people cultivation, rigorous
academic attitude, social services, model for others. Following the 6 principles, the Code of Ethics set
up standard requirements for teachers of higher education. The obey of these standards is also

considered to be competent in the profession.

The Challenges of Teachers of Higher Education in Yunnan

Yunnan is a province known for great nature views. However, when it comes to education,
Yunnan has a lower ranking in the outcomes. Yunnan also has the highest teacher-student ratio of 21.34,
the shortage of teachers in the Institution of Higher Education and hard living situations in some areas
of Yunnan set an even greater stress and requirement standard for teachers working Yunnan. In China,
one of the labels for a well-developed University is whether a University is 985 or
211. There are about 200 ‘985’ and ‘211’ universities in China, and Yunnan has only one. It is a long

way to go for higher education in Yunnan, so as teachers of higher education.
Methodology

Research Design

The study is quantitative and relationship research design. Research distributes a questionnaire
include four parts of domains, demographic information, Maslach Burnout Inventory- ES (Maslach,
1989), Teaching Competency Scale of Higher Education (Tang, 2014), and Teachers Professional
Identity Scale (Su, 2016). Research will conduct three SPSS analysis to determine the correlation
between each two variables.

Population

Faculty members of School of Education at Baoshan University.
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Sample

There are 33 full-time faculty members at School of Education, 20+ part-time instructors giving
lecturing to students periodically. Part-time instructors are employed at other departments of Baoshan
University or other local institutions, such as local vocational colleges. Participants are asked to fill out
the questionnaire through online link send by researchers. Total of 51 teachers completed

questionnaires out of 55+ potential participants.

Research Instrument

The questionnaire consists four parts. Part I will ask participants to fill out information about
demographic profiles. Part II will ask participants to answer questions about job burnout. Part III will
ask participants to self-rate their teaching competency score through 22 questions. Part IV asks
participants to answer 20 questions about professional identity. Validity and Reliability: all scales are
available through open-access resources, and all are well studied and published with good Validity and
Reliability.

1. Teaching Competency Scale (2014)

Tang’s (2014) teaching competency scale of higher education consists four domains to measure
teachers’ teaching philosophy, attitudes toward students, practical lecturing skills and research
representation. These domains are defined as follow with tested reliability and validity.

e Personality Traits defines one’s attitude toward the career, including dedications of

continuing education, teaching philosophy, devotion, openness, creativity andetc.

¢ Intention to Students defines as teacher’s behaviors interacting with students, including love

for students, willingness to support students during hard time, activeness for guiding
students, harmonious teacher-student relationship and etc.

e Practical Lecturing Skills defines one’s ability delivery academic knowledges, such as rich

experiences, teaching strategies, and educational background.

e Research Representation refers to teacher’s capability to conduct quality researches, such

as academic reputation, academic connections, humanity attainment and etc.

2. Maslach (1981) Burnout Inventory (MBI)

MBI was first develop in 1981 by Christina Maslach and Susan E. Jackson to access one’s
experience mental well-being that majorly affected by work stages. The study will incorporate the
specified version of MBI-educator survey with 22-item. This scale is a 22-item, 7-level frequency, self-
rated survey designed for teachers, administrators and other staff members. The three domains are
described as below: In this study, we used 5-point scale. Emotional exhaustion and depersonalization
are negative statements. Therefore, higher score implies higher burnout level under this sub-scale.

e Emotional Exhaustion measures feelings of being emotionally overextended and exhausted
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by one’s work. Higher scores result in a greater level of job burnout.
Depersonalization measures an unfeeling and impersonal response toward one’s work.
Higher scores correspond to a greater experience of burnout.

Personal Accomplishment measures feelings of competence and successful achievement in

one work. Lower scores indicate higher degree of burnout.

3. Teacher’s Professional Identity Scale (2016)

Su

(2016) worked to design and develop a five-category self-grading scale to understand

professional identity of teachers of higher education. By reviewing past researches, Su believes there

are five aspects to support one’s view on teaching career.

Results

Behavior Inclination refers to one’s subjective predictions of certain teaching-related
behaviors.

Value Identity is a concept of teacher’s self-consciousness and experience about the career
during the teaching-learning process, it is rather a abstract idea.

Emotional Recognition defines as teachers’ feeling of belonging about the occupation, and
positive feelings and experiences towards teaching.

Satisfaction is the comprehensive evaluation of the work assignments, work environment
and working relationships.

Self-Efficacy defines as teacher’s self-evaluation of being able to compete assigned working

tasks.

Table 1: Demographic Information

Variables Value Frequency Percentage (%)
Gender Male 11 21.6
Female 40 78.4
Age Under 30 9 17.6
30-40 26 51.0
41-50 8 15:7
Over 50 8 1537
Years of Work 0-5 16 31.4
6-10 10 19.6
11-15 10 19.6
16-20 6 11.8
Over 20 9 17.6
Current Position Class Teaching and Management 18 47.1
Class Teaching Only 24 17.6
Management Only 9 35.3
Professional Title Junior 13 25.5
Intermediate 16 31.4
Senior 14 27.5
None 8 15.7

We used Statistical Software (SPSS 23.0) for data analysis. We conducted Pearson correlation

coefficient

to understand the relationship between demographic information and presented variables.

In summary, participants’ gender, current position, and professional title do not necessary correlate to
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presented variables. However, faculty’s age and years of work indicate different level of job burnout,
professional identity and teaching competence. For instance, the longer the member works in the field,
the higher it rates for lecturing skills (r = .462, p < 0.01). Years of work also positively relate to
emotional recognition (r =.325, p < 0.05), self-efficacy (r = .418, p< 0.01), value identity (r =.376, p
< 376), and depersonalization (r = .284, p < 0.01). Participant’s age is an indicator of self-efficacy (r
= 415, p < 0.01), value identity (r = .356, p < 0.05), and depersonalization (r = .357, p < 0.05). This
may be a consequence of the strong connection between age and years of work.

Table 2: Means, Standard Deviations, And Correlation Coefficients for The Measured Variables

ER S SE VI BI EE DP PA PT SI LS RR
M 4.12 437 4.00 4.05 424 2.63 1.94 3.62 4.08 4.17 3.60 3.07
(SD) 68 53 64 68 49 67 .60 .60 58 .58 .70 68
Identity ER
S .491%*

SE  .442%*%  550%*
VI 514%%  575%%  745%*
BI J12% S95**  .623%x 629
Burnout EE  -344%  -471%*  -491%% - 453%%  _444%*
DP  -.248 SS11F% - 541%% L 53R%%  439%%  6T2%*
PA  279* 662%%  589%*  542%* 500%*%  -594%* - 480**
Competence PT 356 497k 6T6** 597 S05%% -466%*  -542%%  561**
SI  .289* S1I¥* 667%*%  668** ABTH* -443% L 521%%  STTRX 7R
LS .449%%  458%*  709**  .674** S524%% -414%%  -408%  476*%*%  665** 76T
RR  .355* 253 S8IFE  533%x .343%* -333% - 358%%  401*%*  536%*  557**  625%*

Notes. *Correlation is significant at 0.05 level; **Correlation is significant at 0.01 level (2-tailed); M
mean; SD standard deviation; ER Emotional Recognition; S Satisfaction; SE Self-Efficacy; VI Value
Identity; BI Behavior Inclination; EE Emotional Exhaustion; DP Depersonalization; PA Personal
Accomplishments; PT Personality Traits; SI Intention to Students; LS Practical Lecturing Skills; RR

Research Representation

We conducted descriptive statistics to identify study’s first, second and third research
objectives. In the normal situation, the average score over 4.25 is seen as highly agreed, the score
between 3.75-4.25 is seen as agreed, the score between 3-3.75 is seen as average, and the score under
3 is seen as “not agreed”. In this study, we consider the score over 4.25 as a representation of high level
of the certain factor. For example, an average score of 4.5 within emotional recognition means the
participant feels belonging about being a teacher, feeling positive towards the experience of teaching.
After running data analysis, the average teacher’s professional identity level of teachers in School of
Education at Baoshan University is high (M=4.15; Mgr = 4.12; Ms =4.37; Msg = 4.00; My1=4.05; Mg

=4.24; N =51), which means their view on the function of teaching is mostly positive. The self-reported
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score of teaching competence is 3.73 (Mp=4.08; Ms=4.17; M;=3.60; Mr=3.07). This indicates
participants averagely rate their personality traits at a moderate high level; rate their research
representation at a moderate lower level. The mean of job burnout is acceptable (Mge = 2.63; Mpp =
1.94; Mpa = 3.62).

We conducted Pearson correlation coefficient to test our three hypotheses, to analyze the
relationships between sub-scales of the three variables. The means, standard deviations, and significant
correlations are showed in Table 1. Most sub-scales are related to each other at different affecting level.
In terms of professional identity, emotional recognition is highly related to teacher’s lecturing skills (r
=.449, p <0.01). Self-efficacy correlates to personal accomplishment (r=.662, p <0.01), and lecturing
skills (r =.709, p < 0.01). Value identity is strongly related to intention to students (r = .668, p < 0.01)
and lecturing skills (r =.674, p < 0.01). Behavior inclination is a indicator of lecturing skills (r = .524,
p <0.01). In terms of job burnout, emotional exhaustion is negatively related to self-efficacy (r =-.491,
p < 0.01). Depersonalization negatively relates to personality traits (r = -.542, p < 0.01). There is a
positive relationship between personal accomplishments and intention to students (r =.577, p < 0.01).
Personal accomplishments also positively relate to satisfaction (r = .662, p < 0.01). Overall,
relationships between research representation and other subscales are relatively lower compared to

other pairs, with self-efficacy at .581 and value identity at .533 (p <0.01).

Discussions

This study aimed to investigate the average level of teaching competence, job burnout and
professional identity of teachers from School of Education at Baoshan University. Our results support
our hypotheses. As stated in the beginning, there is a low level of self-rated research representation.
This result also corresponds to researchers’ understanding of the population. As a local university
located border area of Yunnan, many teachers do not feel confident with their research capabilities and
research efficacy. As to “I have extensive academic contacts”, most teachers choose “not sure”.
Administrators may seek to stimulate employers’ research input by building up the school’s academic
connection with other institutions. In addition, the study shows that one’s research representation is
greatly affected by self-efficacy and value identity. Administrators may also encourage teachers of
higher education putting more into research by acknowledge their work performance.

Our first hypothesis is supported with strong relationships between all three factors of job
burnout and all four factors of teaching competence. Our second hypothesis is supported by
relationships between five factors of professional identity and four factors of teaching competence
except there is no statistical finding between satisfaction and research representation. Our third
hypothesis is supported by statistical findings between five factors of professional identity and three

factors of job burnout except there is no relationship between depersonalization and emotional
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recognition.

As to “working in the higher education field meets my expectations and life value”, most
participants choose “agree”. “I am fully passionate with higher education career”, most participants
selected “not sure”. Teachers of School of Education feel uncertain with their energy input into the
career. This is important for administrators to be aware. The research has shown that teacher’s needs
satisfaction level is significantly associated with emotional exhaustion, which is an important domain
of job burnout defined by Maslach (Maior, Dorean & Pasarelu, 2020). It means that one’s sense of
identity of being the profession may mediate one’s positive feelings of the work. Although Major,
Dobrean, & Pasarelu (2020) conclude that rational beliefs show no relationship emotional exhaustion,
our study found that emotional exhaustion is affected by all factors of professional identity, including
behavior inclination. Previous research also found the personal accomplishments are significantly
related to basic needs satisfaction and social-emotional competencies in a positive way. Rational beliefs
are defined as preferential statements rather than must-be statements. Rational beliefs allow one to
construct positive coping strategies in dealing with overwhelming situation (Maior, Dobrean, &
Pasarelu, 2020). In other words, rational beliefs specifically mediate the relationship between basic
needs and depersonalization, which these three factors all medicate teacher’s performance. This also

accords with our study results.

Conclusions

Further research is suggested to focus on a mediation model through determination of the
mediating relationship. The Maior, Dobrean, & Pasarelu (2020) conclude that there is a significant
relationship between burnout factors and social-emotional competencies, so as it is between burnout
factors and people’s basic needs or needs satisfaction. Needs satisfaction may differ from satisfaction
that was studied in this research, but it is a common understanding that fulling one’s work and life
expectations affect one’s input. Depersonalization is also negatively associated with social-emotional
competencies and basic needs satisfaction. This is also supported in our research. By understanding
relationships between each domain through the study results. We may conclude, that developing the
educators’ professional identity, and building an environment that promotes satisfaction in general can
lead to lower levels of emotional exhaustion and depersonalization, and higher personal
accomplishments. In conclusion, including teaching competence and professional identity training
elements within intervention programs could prevent teachers from being overwhelming, further to

promote efficiency, as they influence burnout factors in interconnected ways.
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Abstract: The research on classroom leadership has greatly improved classroom efficiency and
promoted the development of education and teaching. Classroom teaching innovation of art major in
Colleges and universities is the need of cultivating modern talents. Through the classroom innovation
of Art Majors in Colleges and universities, improve the role of art education, promote the development
of art courses, put forward the characteristics of art courses, create a good art learning atmosphere, and
enable students to participate in art teaching more effectively under the influence of teachers' classroom

leadership. Improve students' learning ability, aesthetic ability and creative ability, and promote the
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continuous development of comprehensive quality of contemporary universities. Combined with the
research direction of this paper, the author uses the methods of literature research, questionnaire
research, data research and case study to explore the connotation of teachers' classroom leadership, and
analyzes the current situation of art teaching in Colleges and universities combined with the classroom
teaching practice of Art Majors in Colleges and universities. Then, in view of the problems existing in
art teaching in Colleges and universities, this paper considers the development and innovation of art
teaching in Colleges and universities, and puts forward some strategies to promote the improvement of
teachers' classroom leadership. The purpose is to better apply the teacher's classroom leadership theory
to the classroom teaching of art specialty in Colleges and universities, and improve the comprehensive
value of art specialty teaching in Colleges and universities. Enhance the aesthetic ability, creativity and

innovation ability of modern talents, and make art play a more active role in our study and life.
Keywords: College Teachers, Art Major, Classroom Leadership, Promotion Strategy.
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K, BEEREAZETFOPERRE, Wit DS ARBUFH AR S 5K 8 E 33 LA
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NPT, TR — AR B A R BRI 2R, JF HAR AR S AL i, SeBl
R BE TR, AR IEBURALN S 55808 T TIEF 25 2 BUR M B &2
fFo [FINEAE A Sz E MR R S, Alhih SR s RE, TR e EIESD, Bl
MRS, @RS BN AL, ek A S d . AR IR RN T 2
FHIRMARBEE SRR LU R KSR SO A 2 7 TS RE, SEEL 2 AR AN AR B A PR2%
HRANBE AR, FEOFHLBR NS 5RMNEE R T, 8% SBUF RN
RIFIETEIKRER R, M3 Z IAARARAR G, D93k R SEBLARON B0m 330 AR A A i ERI AR 55 7
B3t

KA. AFBUNAHL, BB XH-

Abstract: Education is the foundation of people's livelihood, but also an important measure to cut off
the transmission of poverty. Non-governmental organizations play a leading role in the social system,
providing specific help and support for seeking social welfare and related educational organizations. In

recent years, with the rapid development of China's social economy, NGOs have been further promoted
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to actively participate in rural education and poverty alleviation. This paper takes "Education changes
Anxi" as a case study to comprehensively analyze the difficulties existing in the participation of Non-
Governmental organizations in rural education poverty alleviation activities, analyzes the specific
factors resulting from this part of the difficulties, and proposes corresponding optimization measures to
improve the efficiency of rural education poverty alleviation. It is also pointed out that non-
governmental organizations' participation in poverty alleviation in education needs financial support
from the government. At the same time, in the process of their own operation and development, they
should constantly expand financing channels, carry out specific training activities, train high-quality
professionals, establish a scientific and reasonable supporting mechanism, and strengthen their own
construction. In the whole process, we will provide all-round intellectual, scientific and cultural support
for rural revitalization, realize rural revitalization, industrial revitalization and talent revitalization, and
strive to solve the problem of rural education poverty. Non-governmental organizations actively
participate in rural education poverty alleviation work, can become a good partnership with the
government, the two complement each other, to jointly realize the comprehensive victory of rural

education poverty alleviation work actively strive.

Keywords: Non-Governmental Organizations, Poverty Alleviation Through Education, A Volunteer

Teacher.
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Abstract: At present, China's higher education is in the critical stage of transition from “popularized
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education” to "universal education". Meanwhile, the talent training of ordinary colleges and universities
is also faced with many problems, among which the most prominent problem is the conflict between
students’ basic level, learning abilities and increasing individual differences and the traditional single
teaching model and teaching objectives. In the face of these problems, how to improve the quality of
talent training in ordinary colleges and universities is what we university teachers need to constantly
explore and study. As Zhengzhou Technology and Business University talents training mode reform
pilot unit, school of economics and management explores ways to practice “Diversion Training”, with
all undergraduate majors having been carried out this mode. This research mainly explores the status
quo, effectiveness, problems, causes and strategies of “Division Training” mode of school of economics
and management, expecting to push forward the reform of professional diversion training
comprehensively implemented by the school of economics and management of Zhengzhou Institute of

Business and Technology.
Keywords: Division Training, Model Innovation, Practice Path.
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Abstract: To conform to the trend of the information age of higher education in China, teachers are
required to deeply integrate information and communication technology (ICT) with teaching content.
Technical Teaching Content Knowledge (TPACK) is an internationally recognized theoretical
framework for researching the knowledge teachers need to integrate ICT effectively. In this context, the
purpose of this study is to evaluate the present situation of university teachers’ TPACK competence in
Hunan Province of China and analyze the impact of demographic variables such as age and years of
teaching experience on TPACK competence. 235 in-service teachers from Hunan International
Economics University were selected as a sample to complete the self-reported TPACK questionnaire.
The findings show that teachers have a sufficient level of knowledge in all areas of TPACK. Subject
Pedagogical Knowledge Integrating Technology (TPACK) achieved the highest competency and
Technical Knowledge (TK) reported the lowest competency. In addition, there were significant

differences in age and years of teaching experience.
Keywords: TPACK Competence, ICT, University Teachers.

Introduction

At present, information and communication technology (ICT) has had an enormous impact on
the development of education around the world. The use of ICT in the educational process can not only
improve the speed of teaching information transmission, expand the breadth and depth of knowledge
sources, but also record knowledge, etc. It also has an impact on the quality of teaching and learning
(Sutrisno et al., 2021). However, the introduction of ICT in education is a very challenging task. It
requires teachers to be proficient and wise to use ICT tools in the classroom (Hayitov, 2020). Education
in the 21st century requires teachers who are capable of using ICTs, including teachers in universities.
(Hafifah & Sutrisno, 2020). Teachers are one of the critical factors in the successful application of ICT
in universities. Teachers can integrate ICTs into higher education environments and curricula to

improve the quality of teaching activities (Lubis et al., 2020).
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Since 2018, higher education in China has entered information 2.0 (Chinese Education
Department, 2018). Government departments have successively issued a series of relevant policies to
guide and promote the reform of information-based teaching in universities. It requires university
teachers to deeply integrate ICT with teaching content, actively apply educational information, improve
teaching innovation capabilities, and reconstruct teaching models and systems. University teachers
should have technical teaching and content knowledge (TPACK) to better integrate ICT with the
curriculum effectively (Gao, 2020), which is in line with the trend of higher education development in
China. However, studies have found that most teachers lack the knowledge to integrate ICT into
teaching (Tondeur et al., 2018; Wao & Zhao, 2021), and most teachers are not able to successfully
integrate advanced technologies to achieve specific teaching goals (Heitink et al., 2016). According to
the data from the Teaching and Learning International Survey conducted by the Organization for
Economic Co-operation and Development (2018), despite the high teaching level of Chinese teachers,
" The use of ICT to organize student learning or project activities” is less than half the international
average. To adapt to the development of education, teachers have been constantly trying new
technologies as tools to prepare lessons, teach or mobilize the classroom atmosphere (Voet & De Wever,
2017), but they still lack sufficient skills and abilities to Constructive use of ICT in China (Munyengabe
et al. 2017; Dong et al., 2020). The TPACK framework provides a new perspective for teachers to
integrate ICT into the classroom. It focuses not only on training the ability to use ICT tools but also on
their interrelationship with teaching components (Isabel & Cristina, 2021). Based on the TPACK
perspective, the research on the ability of Chinese university teachers to use ICT is limited, and it is
even more scarce in Hunan Province, one of the pilot provinces of China's Information 2.0. So, my
research focuses on the present situation of university teachers’ TPACK competence in Hunan Province
of China, as well as the influence of demographic variables such as age and teaching experience on

teachers' TPACK competence.

Research Objectives

The objectives of this research are as follows:

(1) To assess the present situation of university teachers” TPACK in Hunan Province of China.
(2) To identify the relationship between the components of TPACK and the demographic variables of

teachers. (i.e., age, educational background, teaching experience, ICT training, years of computer use)
Literature Reviews

The TPACK Framework

The TPACK framework is currently widely used to describe the knowledge structure teachers
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need to integrate technology and pedagogical knowledge into teaching activities effectively. Koehler
and Mishra (2006, 2009) defined TPACK consists of Technological Knowledge (TK) Pedagogical
Knowledge (PK), Content Knowledge (CK) as the core parts and four interactive parts, namely
Pedagogical Content Knowledge (PCK), Technological Content Knowledge (TCK) and Technological
Pedagogical Content Knowledge (TPACK). Harris et al. (2009) developed the original model of
TPACK and emphasized that the three main contents of CK, PK and TK overlap and interact with each
other.

To be effective in ICT teaching, teachers must understand both the content being taught and the
teaching methods that run parallel to content and ICT to support student learning in a particular context.
As a framework for illustrating teacher knowledge areas, the interaction between the seven knowledge
areas in the TPACK framework (Picture 1) is considered to be an effective way to integrate ICT into
the classroom (Marban & Sintema, 2020). Thus, TPACK provides a comprehensive framework for this
research to understand the knowledge that university teachers must have to integrate ICT into the

curriculum.

2 Technological N
7 Pedagogical Content
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Technological
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#
/ Technological
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Figure 1: The TPACK Framework (Source: http://tpack.org)

Research on teacher’s TPACK competence

Research has shown that the introduction of new technologies into the teaching process has
important implications for teachers, enhancing teachers' competencies in both teaching and curriculum
content areas, making them more adaptable to new teaching strategies and methods, and helping
students use technological tools to be more effective learning (Akram et al., 2021). While most teachers
place a strong emphasis on technology integration in their teaching, there are considerable differences
in the quantity and quality of technology utilization (Saritepeci, 2021). Even if teachers have technical
knowledge, it does not mean that they can use it well in the teaching process. Technical knowledge and

using technical knowledge in teaching practice are two completely different abilities and concepts
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(Alanazy & Alrusaiyes, 2021). The use of technology is also influenced by various other relevant factors
in the educational environment, such as learning and teaching theory, quality of training, professional
knowledge, teacher TPACK level, etc. (Durak & Saritepeci, 2017; Dong et al., 2020; Soszynski, 2021;)
Since technical knowledge has only been in the field of teachers' knowledge for more than a dozen
years, there is less research on TPK and TCK. The ubiquitous use of technological tools and their
application of common sense in everyday life makes the study of teachers' TPACK components
increasingly important (Soszynski, 2021).

In the study of the components of the TPACK framework, researchers further extended its
concept from knowledge to skills (i.e., application of knowledge) or abilities (Willermark, 2018).
Although the TPACK framework has been established, the study of its components and their
interrelationships has become a hot issue. Akram et al. (2021) used the TPACK model to evaluate the
online teaching ability of teachers in higher education. They believed that in all areas of TPACK,
teachers have sufficient knowledgeability and level, the ability of CK is the highest, and the ability of
TK is the lowest. Qiu et al. (2022) recently surveyed pre-service teachers in mainland China and found
that they could not distinguish and define TPK and TCK, and could not synthesize TPACK with TPK.
Chee et al. (2017) conducted a qualitative study of preschool teachers in Malaysia, and the results
showed that teachers' knowledge and ability in PK are strong, but CK's knowledge and ability seem to
be incomplete. The results of a study on Greek preschool teachers show that most teachers have a higher
awareness of their CK, PK, and PCK (Roussinos & Jimoyiannis 2019).

However, Chinese scholars have focused their research more on the impact of context on
teachers' TPACK ability (Xu et al., 2018), and have not conducted a comprehensive analysis of their
TPACK ability from the perspective of teachers' characteristics. This research could fill this research
gap and provide useful references for teachers to improve their TPACK ability better.

In conclusion, the TPACK level is the most important indicator of the integration of ICT into
learning and teaching practice in educational settings. This is because TPACK effectively implements
instructional strategies by including supportive instructional strategies through the best content
(Graham et al., 2009). In this sense, teachers with high levels of TPACK will have fewer problems
integrating ICT into educational settings (Saritepeci, 2021).

The Effect of Demographic Variables on TPACK

Teachers' characteristics such as age and teaching experience may also have an impact on their
TPACK, but the results of the studies are different (Lubis et al., 2020). Age, educational background,
teaching experience, etc., are also variables that affect teachers' TPACK. PK and PCK were positively
associated with age, and TK was negatively correlated with age (Liang et al., 2013). Previous research

has shown that teachers' TPACK competencies are significantly correlated with years of teaching
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experience (Claro et al., 2018). Akram et al. (2021) found that teachers with 2-5 years of teaching
experience had higher TPACK than more experienced teachers and novice teachers. In addition,
teachers with rich teaching experience had significantly higher TK (Long et al., 2020). Lavidas et al.
(2021) emphasized that participation in ICT training among teachers' traits is the most important factor
affecting their TPACK ability. And teachers with graduate degrees seem to have more confidence in
TK, PK, CK, and TPACK.

Therefore, research and analysis on teachers' TPACK are significant, for the effective
integration of ICT in education. It can not only support teachers in classroom teaching practice but also
facilitate the implementation of teachers' ICT literacy training-related projects (Roussinos &
Jimoyiannis 2019). In a word, it is very necessary to conduct a comprehensive investigation and analysis

of the overall level and current situation of TPACK among university teachers.
Methodology

Sample

This research adopts the method of quantitative research and takes all the full-time teachers
(excluding administrative staff and part-time teachers) of Hunan International Economics University in
China as the research object. According to an abbreviated table of sample sizes required for educational
and psychometric measures of population size (Krejcie & Morgan, 1970), a convenience sampling

method was used to select 234 teachers from 586 teachers for the study.

Instrument and Procedure

TPACK can be measured in several ways: standardized self-report scoring scales, open
questionnaire interviews, and performance evaluations, which can take the form of standardized test
lesson plans or actual teaching observations. (Conway & Lance, 2010; Tondeur et al., 2012; Schmid et
al., 2020; Zimmermann & Huwer, 2021) Among them, the self-report method is one of the most
commonly used methods (Farjon et al., 2019; Schmid et al., 2020). Because the self-report questionnaire
is an economical, reliable, and cost-effective way, it seems more likely to measure teachers' confidence
and self-efficacy in various domains of TPACK, rather than just actual knowledge (Willermark, 2018).
Therefore, this study used the teacher self-reported TPACK questionnaire (Lavidas et al. 2021) for
measurement.

The questionnaire for this study is divided into two parts. The first part includes teacher
demographics such as gender, age, education level, teaching experience, training of serving teachers in
ICT classroom practice, and years of computer use. The second part is the teacher self-reported TPACK

questionnaire (Lavidas et al. 2021), with a total of 7 dimensions and 28 items, used to measure and
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evaluate teachers' TPACK status. Teachers were asked to rate their views using a five-point Likert scale
(1=strongly disagree, 2=disagree, 3=neutral, 4=agree, S=strongly agree) (see appendix). The 28 items

were randomly assigned to avoid answer bias.

Data Analysis

The data for this study was collected in March 2021, and teachers were informed that the
questionnaires were anonymous and that the data collected would only be used for academic research.
In this study, questionnaires of teachers who volunteered to participate in online answering were
collected through the Questionnaire Star platform. A total of 235 valid questionnaires were received in
this study. Table 1 shows the demographic characteristics of the samples. Descriptive statistics, mean
analysis, analysis of variance (ANOVA) correlation analysis, and regression analysis were carried out
on the collected valid data by using SPSS Statistics 26 and AMOS in the study.
Table 1: Demographic, individual characteristics of the sample (N=235)

Gender Age Educational Background
Male 42.55% 20-29 years 9.79% Bachelor's Degree 28.94%
Female 57.45% 30-39 years 34.89% Master's Degree 68.51%
40-49 years 46.81% PhD student 2.55%

Above 50 years 8.51%

Years of teaching experience Years of computer use Training in ICT
Less than 3 years 13.19% Less than 3 years 2.13% Yes 36.17%
3-5 years 9.79% 3-5 years 2.13% No 63.83%
5-10 years 12.34% 5-10 years 11.91%
10-15 years 20.43% 10-15 years 27.66%
More than 15 years 44.26% More than 15 years 56.17%

Results

When the teacher’s self-reported TPACK questionnaire was tested by confirmatory factor
analysis (CFA), all indicators showed optimal or acceptable values (see Table 2).
Table 2: Fit Indices for The Seven-Factor Structure of The TPACK Scale
x2/df RMS CFI NFI IF1 TLI
2.203 0.073 0.947 0.908 0.947 0.939

Table 3 shows that when testing the convergent validity of each item, it is found that (1) the
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factor loadings of all items are greater than 0.7. (2) the combined reliability of all items is greater than
0.9. (3) the AVE is greater than 0.5. Therefore, the TPACK factor structure has statistical significance
and satisfactory loading at the 0.001 level, as well as satisfactory reliability and convergent validity for
all dimensions.

Table 3: Factorial Structure, Reliability, And Convergent Validity Coefficients

Mean SD Factor loading Cronbach’s Alpha CR AVE

TK1 3.87 0.954 0.817 0.922 0.923 0.751
TK2 3.78 0.996 0.887
TK3 3.54 1.030 0.895
TK4 3.74 1.006 0.862
PK1 3.88 0.820 0.902 0.946 0.948 0.821
PK2 3.99 0.762 0.946
PK3 3.96 0.783 0.929
PK4 4.02 0.768 0.844
CK1 4.03 0.742 0.921 0.930 0.933 0.780
CK2 3.71 0.864 0.91
CK3 3.94 0.740 0.796
CK4 4.04 0.715 0.901
TCK1 3.84 0.867 0.901 0.936 0.937 0.787
TCK2 3.86 0.804 0.892
TCK3 4.02 0.773 0.889
TCK4 3.86 0.796 0.865
PCK1 3.86 0.778 0.918 0.958 0.958 0.851
PCK2 3.89 0.743 0.934
PCK3 3.93 0.725 0.934
PCK4 3.84 0.766 0.904
TPK1 3.79 0.766 0.899 0.942 0.943 0.806
TPK2 3.90 0.715 0.885
TPK3 3.76 0.820 0.919
TPK4 3.81 0.802 0.888
TPACK1 4.00 0.742 0.898 0.947 0.948 0.819
TPACK2 3.98 0.751 0.900
TPACK3 4.02 0.734 0.917
TPACK4 3.94 0.785 0.905
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Present Situation of University Teachers' TPACK Competence
Through the investigation and analysis of the 7 dimensions of TPACK competence of university
teachers, this paper evaluates the present situation of university teachers' TPACK Competence. As
shown in Table 4, university teachers have the highest scores in the TPACK dimension, indicating that
teachers pay more attention to the knowledge of the complex relationship between technology,
pedagogy, and subject content. In contrast, the TK dimension has the lowest score, indicating that
various traditional and emerging technical knowledge have become the shortcoming of university
teachers. In general, the scores of the 7 dimensions of university teachers' TPACK Competence are all
above 3.5 points, especially in the three dimensions of PK, CK, and TPACK, the self-efficacy is slightly
higher. This research data shows that most university teachers have high levels of identification with
teaching methods, content knowledge, and self-efficacy if appropriate technology is incorporated into
specific teaching content. There is a significant positive correlation between the dimensions of each
dimension.

Table 4: Descriptive Statistics, Correlation Coefficients in The TPACK Domain

Mean SD TK PK CK TCK PCK TPK
TK 3.74 0.89 1
PK 3.96 0.73 .606** 1
CK 3.93 0.69 S550%* J1THE 1
TCK 3.89 0.74 S569%* .688** 10%* 1
PCK 3.88 0.71 A436%* 629 617%* 583 1
TPK 3.81 0.72 S596%* .684+* 658** JJ38xEk T24%% 1
TPACK 3.99 0.70 S41%* 593 %% 636%* 689%* 626%*  792%**

Note: ** for p<0.01, * for p<0.05.

Impact of University Teachers’ Characteristics on Their TPACK

Through one-way ANOVA on the characteristics of university teachers, we found the influence
of teacher characteristics on each area of TPACK (see Table 5). The results of the study showed that
there were significant differences in TPACK competence among groups of different ages and years of
teaching experience.

In particular, there were significant differences in TK (F=2.988, p=0.032), TCK (F=4.449,
p=0.005), and TPK (F=4.348, p=0.005) of teachers in each age group. Teachers over the age of 50 have
significantly lower self-efficacy in the three areas of TK, TCK, and TPK than other teachers under the
age of 50. Among them, teachers aged 20-29 have the highest self-efficacy in TK and TCK, and teachers
aged 30-39 have the highest TPK self-efficacy. Teachers with different teaching experience years also
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had significant differences in TK (F=2.966, p=0.019), TCK (F=3.040, p=0.018), and TPK (F=2.477,
p=0.045). Teachers with less than 15 years of teaching experience have significantly higher self-efficacy
in the three areas of TK, TCK, and TPK than teachers with more than 15 years of teaching experience.
Among them, teachers with 11-15 years of teaching experience have the highest self-efficacy in TK and
TPK, and teachers with 3-5 years of teaching experience have the highest self-efficacy in TCK.
Teachers' educational background, years of computer use, and ICT training did not affect all areas of
TPACK.
Table 5: The Impact of University Teachers’ Characteristics on the 7 Domains Of TPACK

A Educational Years of Teaching Years of Training
e
8 Background Experience Computer Use in ICT
<3:3.92
20-29: 3.98
3-5:3.91
30-39: 3.84
TK Ns 6-10: 3.63 Ns Ns
40-49: 3.70
11-15:4.00
>50:3.25
>15:3.55
PK Ns Ns Ns Ns Ns
CK Ns Ns Ns Ns Ns
<3:3.95
20-29: 4.17
3-5:4.15
30-39: 4.01
TCK Ns 6-10: 3.91 Ns Ns
40-49: 3.83
11-15:4.09
>50: 3.46
>15:3.88
PCK Ns Ns Ns Ns Ns
<3:3.82
20-29:3.92
3-5:3.93
30-39:3.95
TPK Ns 6-10: 3.85 Ns Ns
40-49:3.77
11-15: 4.04
>50:3.35
>15:3.67
TPACK Ns Ns Ns Ns Ns

Note: p<0.05, Ns: non-significant.

Discussions
The advent of the information age has changed the teaching methods of university teachers,
requiring teachers to integrate ICT into the content of classroom teaching. This study evaluates the

current state of university teachers' TPACK competence and attempts to outline demographic variables
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such as age, teaching experience, and so on.

This study identified current university teachers' TPACK competence through descriptive
analysis to understand teachers' perceptions of their TPACK competence. The findings suggest that
university teachers consider themselves adequately knowledgeable in all areas of TPACK, which is
consistent with previous findings (Akram et al., 2021). Therefore, it also shows that TPACK is an
excellent framework to examine the competence of university teachers in China.

According to the data of this study, university teachers have the highest score in the TPACK
dimension, while the TK score is the lowest. This difference once again proves the view of Alanazy &
Alrusaiyes (2021) that technical knowledge and the application of technical knowledge are two
completely different abilities and concepts. It is undeniable that the technical knowledge of university
teachers is relatively lacking, but they may pay more attention to integrating the mastered technology
into classroom teaching. In addition, university teachers have a higher awareness of themselves in PK
and CK. It is similar to other studies (Roussinos & Jimoyiannis 2019; Lubis et al., 2020; Qiu et al.,
2022).

In the research on the influence of university teachers' characteristics on their TPACK
competence, the results show that age and years of teaching experience have become the most important
influencing factors. This seems to explain teachers' perception of traditional knowledge. This finding is
similar to those found by others (Usart & Carnicero., 2019; Zhao et al., 2021). However, it is interesting
that the teaching background does not affect the TPACK ability of university teachers, which may be
related to the fact that teachers in Chinese universities have postgraduate degrees currently. Similarly,
the years of computer use cannot affect the TPACK ability of university teachers. This may be related
to the current popularity of computers in China. More than half of the teachers in this survey have more
than 15 years of experience in using computers. In addition, attending ICT training does not seem to
help university teachers' TPACK competence. This is different from the conclusions drawn by other
researchers (Chee et al., 2017; Lavidas et al., 2021). This may be related to the lack of teachers' ICT
training in Chinese universities. In this study, 63.83% of university teachers have not participated in
any ICT training. Even if they have participated in relevant training, there are still problems such as

relatively single training content and poor operability.

Conclusions

The results of this study provide an overview of the current status of TPACK competence of
university teachers in Hunan Province, China, and reveal that university teachers have high self-
confidence in all areas of TPACK, with significant differences in age and teaching experience. This
study also reflects that the ICT-related training for university teachers in Hunan Province needs to be

further strengthened and improved. The results of this study provide important theoretical and practical
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values for measuring the TPACK level of university teachers and formulating their training strategies.
It also provides favourable data support for the relevant education departments and policymakers to
evaluate and improve the ICT literacy of university teachers, thereby improving the quality of higher
education.

This study has certain limitations. On the one hand, the scale used in this study is a self-
assessment tool, so respondents may overestimate or underestimate their abilities. On the other hand,
although the teachers in this survey have different professional backgrounds, they come from the same
university, which may also affect the sample size.

This study is a preliminary exploration to explore the TPACK competence of university
teachers. In the future, more factors affecting the TPACK competence of university teachers should be
explored. The TPACK competence of university teachers should be associated with their major, to
further carry out in-depth analysis and research, and put forward strategies to improve the TPACK

competence of university teachers.
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Abstract: From the "new arts" construction puts forward new requirements for personnel training, to
create visual angles of cooperative education between production analysis and interpretation of new
arts talents cultivation orientation, connotation, characteristic and the demand, production actively
explore new situation and new thinking of cultivating talents, help to promote greater level of colleges
and universities, industry (enterprises) between communication and collaboration, It is of great practical
significance and value to provide macro coping ideas, micro solutions and operational implementation
paths for industry-university-innovation collaborative training of entrepreneurship and innovation
talents, further improve the disconnection between talents and the needs of society and enterprises, and

improve students' innovation and entrepreneurship ability, practical ability and employment
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competitiveness. Aiming at the practical problems such as the difficulty in integrating "production,
education and innovation", the lack of comprehensive education platform, and the disconnection
between "entrepreneurship and innovation" education and professional education, this paper gathers the
resources and forces of "government, administration, school and enterprise" to create the "production,

education and innovation trinity" education mode.

Keywords: The New Arts, Integration of Industry and Education, Innovation and Entrepreneurship,
Education Mode.
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T II RN R, PRIER AR, BB IRE S ek AR 2 AT, ST, 58
BB, LA PBCREAIE, B R S s, AURIE. ThEgdk.
- & BT B 1) 22 T D) BE A6 20 LI T ELOAR A AE IE TR BRI, X/ 27 G A e i A 2
Bl BT & BRI RIE R 2, B a mERRAA RS . TR &E, E5E.
EEE. T AEHES IR RO CHE, WMRLBAE A, BRI IIREZ 17,
T aBEISTIERSEE R R, BB, orvelE . Sk KA. ZRE Pk
BN ELRNFR, AT mBo = B =0 — 4 F AR R R A RTTIA L.

3.3 B RER. EGE

FEHEI = E AR S R E R E R RE SR, ST LAESEERT
EEEEAT, HELRIEH B RVEASZ M, SCILER 5t AR i 5e SR ILiC. Eoe, HEAIRAE
RRGY LI T =L — R REER R SORARMET AR EM S5 N R, E AR F
=R AL B, IR O S S BV SE, RERATAZ U7 IR T AT, Ik, I
PEBNATL e PR AE EE L . BOMRTHIRBE = A AE NI, ST SR BXECLRIE. fa, P&
IBATHEFRFS I . P B =F Z WA TR, SECF QT h /MG S8 HR. RSI6E
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SRR Z MEEMm ] B IR MR, AR 2R

3.4 SFAECBI EERAEBE

FAER G WAL, W REBIE SRS B NGRS G I H R e weE Bl
Sorm. FHE LI Z . WABKZRE, M TRESEHEAEEANIBR, BERSEFE
e IR T A <7 ) = A — A R A AN BB T AT

4T H RN = — B NMER SR

VT BEAE [ N AR — BRSOt — AL < E e ARG, QI T
Q=L — 7 E AR, DX N pTh 2206, BARSRIE T -

(1) THEIEVER 5 WA R G R IRRE R ZR o BTXF 2228 B B BB AR (1 b RTR AR
AWRBEHEEIIE R, B DA R R R BT IR R IR SR T 55, I BRI
AN, SERURIR KRS, S8 5 XIS SE & I IRRE A & .

(2) SEHERIRAA TR BB =K NA Sk aE R3E, 2 — D3R m Al
RET, DNERSFAT AR SR, RN IFIE RENRIES, FHRIEIRRRNA, EEZEZ TR
J&o ZITROERE MR, B E AR KR & 1 B QKT BgRl—#
HARRE WA B R .

(3) TIEZIREE NG EBERIISCR 5T BUF RIS, A3 m i By) ser] il
R, Ml AR, S A SRR R R A A, AR A 2 2 T R e ST
FELETE SCVFIO 6 0 P S A St se it — D ke, SR, ST A AT G A2t
Al A A LR R R

41 EmEHE, ENREERR

[El A AT S5 (0 BB R e 2 AR — ER R S S RS B Ak, Han ™ 2
Q= — B A, P REHE R R R, G2 7 — D%k, Tk, Bk, G
A PUY F R B NS R IR AT A Z R N AEBCR, &I — 2B N ikt
AT MV ARHEAI MY A7 35 RE T N ARSI, IEREHERE P L 5 XA B S &, BRa BT T AA
B IR R IR KA, G R R IRAS M, e W R 2 U7 3, R RS Y
Pk E N S BN TR R R E N AR .

FEH A IRFER BRI L, AWrsEEk G, mA%EEER A, AR, RR. LK
=Pt iREE S, R LRNR S WA R A TR S X R I
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207, HEm G eR AR AL R S AL B, RSO R . DISEHAT AR AL AN A
B R, DRt 4, BTE—MEReNE A, gimiE R eF el KT, s
TR DL A A B ZE R, ST HRE N A ER A, Bl SImA K S 2, X
MOATTHEAT £ GNE RS 75 . @ “aDk 7 R RE+THWAE?, Bk BiENFRKRE. e
WimER . mMAESIE, BIEAEN DB, #F—5 8 5 B\ 5 AR K, F 5]
AN REZAE QN FE SR A R AR U RS, AR T I N AL A R BR & 1) 5 AH 5% n)
HIf it . 567 8URBEME 6, XASEE] () "R, 247605 6L
K>, JERCIE AAEERE.. EATHRE. GO 1) RN o

42 EBEHFH, TEREANTE

BURAFHBUR AR A BRAEARAT BT 0OT 3, 5 4 AR A Ml 3K B I T8 5 1
B, REZ7HKIE, HKFEEHSEEH. SRR, Haessr. Bl <Xeseikss
IR EEREEE N T & UISEAT O E BT 3, 8, 5. SRS &K
Lot i, FZIRB P BN FBRE E S TR K B A ety s BRI SN X Fris 3,
PR IER I E B R LB T 6. AT SR IhREnT Lo ™ B— L X, “ii
—HARVEX . BE B SRR X AN S AN E 1 DX RS SRR SG R T
TR AR EEME NP EEENZ T E TR, eI =R AT AR
PRI SR ST

4.3 MR R, BlHTE AR

HAT, FEZT R RN, S & TEE ST B S =R
FI7E, FRNZARN R S RSN A A, RARTAN, EILE MR E A, BN
TR, VA EE IR AT D R A, R SRR S X AR AR, Bl
=R R B, SEFEFTEH T E T &, BRI =R BTN eI/,
EHAMAE NP GRAAIEEE I, RIEIFRIER TR R R MM, fESbrdied it
ROZRANE R R A EIR S 3 TRE ST, ERGE R AA BATRIRL A A 1597 2
BB TN SR LR LSRN, IR A 2 A S A W SE s 3, KNS PRl v f At
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Ky BETERTE . B Q=A— A N A B 2. 5 H TR E primils i A7 L R R H b
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BUass, 2500 — &5 B A ARAF BRGNS B yE s, 54 arE SR EEEK, A
— RS FE B AR A, AP E RGNS R, M R TR T

5 FEH A=A — B MEXRIRIEZSE

QB L 1 7 BB — AR AL N A B TR i I VR 2 1), AR R R Akt ok, 3k
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T

SIABEARE NILFE#E

B NFLIRA R S B0 — Al (0 AR, R B B % 5 A SRR 28 A o A
\EfEfER, JLRIAERAEMENE NSLEA, A — A e e . A4 597 L,
R N 1% 5 HAB A A T B 2T MGG IR P, BRI E B U7 BT B AH 1) LS5 SRR, Hh 7
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BNV AL F BE Y A BT A R ENTE 5 =8 5% FIIAA 758 2

(1) NG| SERZINE I EN RIS, B AN E LR — DR, itk
M =R AMEES, R EE AT AN B — 5 52 17 B A\ A B I & T B 34T E L 1
FRYEEE, BB R IE KRR I HUMIE BB AN B M FE AT 2 S B 5%, (R A TR T,
R — B A B sh N 1 = R T2, DA IRl 58 22 20 TR B EVE B 25 .

(2) &Pt H AT a0 Bl E S T RUEATIE, XN TS g B ni L], 7R B se gk 2
SR, RIS R L 2R N AN AT B S A LIRS PRI in— @ RED » #
IMifg G2 B B SR, AR B AMZ RRE N UM N A R 5T, B bt A .
TEPEREPRAL . BRARER 55 FH45 7 1 [m) = Re B UM Rl
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