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SUMMARY: At present, China is in a critical period of digital transformation of education,
and in order to fit the important idea of “strong teaching first, strong teachers”, the
development of teacher competency analysis has become a key anchor point to meet the
demands of this reality. The article takes some young teachers in higher vocational education
as the research object, constructs a competency model of young teachers in higher vocational
education based on PLS-SEM based on the four dimensions of achievement motivation,
personality traits, cognitive ability and cultivating students, and puts forward the research
hypotheses. Finally, the relationship between different competency elements and the cultivation
of senior young teachers is explained empirically. The results show that achievement motivation,
personality traits, cognitive ability, and training students have a significant positive effect on
the training of senior young teachers, meanwhile, competency has an important mediating
effect in the training of senior young teachers.

KEYWORDS: competency modeling; structural equation modeling; PLS algorithm; senior
young teachers

1 Introduction

In light of the fast-paced growth of the economy, increased competition in the market, and the
adoption of staffing reforms in the higher vocational college and university sector, it becomes
necessary for higher vocational colleges and universities to seek sustainable development in
such a scenario. It has been observed that one of the aspects that must receive attention during
the process of sustainable development is the development and training of teachers. The
development of young teachers, who form the backbone of higher vocational colleges and
universities, is crucial to the very existence of these institutions. Nevertheless, the training of
young teachers in higher vocational colleges and universities today faces challenges such as
unclear objectives, inappropriate training curriculum, and poor evaluation mechanisms. [1, 2].
For young teachers, what they need more is that the training content is compatible with the job
demand, i.e., job competence [3].

The concept of "competency" was initially applied in enterprise human resource
management, suggesting that the assessment of employees should be based on competency
rather than intelligence. Competency is the most significant factor contributing to the
performance differences between outstanding employees and ordinary employees in their
positions, encompassing all measurable personal characteristics, work motivation, work
attitude, emotional values, and certain knowledge, actions, and skills in specific professional
fields [4-7]. “Competency of young teachers in higher vocational education” is the key quality
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factors that support the professional growth of young teachers after they enter higher vocational
institutions, including explicit and highly malleable competencies such as professional
knowledge, practical skills and scientific and technological abilities, as well as implicit and firm
competencies such as professionalism and work attitude [8-11]. This means that universities
and higher vocational schools must create effective teacher training programs based on the
competence model and systematically build teacher training techniques using an effective
teacher competency standard system. [12, 13]. Therefore, the issue of solving the problem of
low teaching skills and lack of teaching experience among young teachers needs to be addressed
so as to help improve their professional skills.

Competence is an important prerequisite for improving the quality of teaching and learning,
and for the application of the competence model in teacher training, literature [14] developed
a competence-based training model for teachers of vocational high schools specializing in
electric power, and by collecting data through the tools of validation forms, observations and
questionnaires, it confirmed that the model meets the criteria in terms of validity, utility and
training outcomes, and it is applicable to the activities of the relevant teachers' training.
Literature [15], by analyzing student questionnaires, identified the key components of teacher
training in the competency education model, compared their order of importance for
professional activities, and provided recommendations for the development of research capacity
in universities. Literature [16] developed a competency model for primary teachers based on
expert interviews and literature analysis, identified the components of competencies, and
suggested the proper competency framework, emphasizing the model's importance in
improving teachers' credentials and academic performance. Literature [17] discusses the shift
to competency-based teacher training, emphasizing the shift from process-oriented to result-
oriented, and focusing on the cultivation of personal traits and problem-solving abilities, and
using education information technology as a means to promote professional development.
Literature [18] analyzed the competency model of initial teacher training in cross-cultural
contexts through a literature review, explored its limitations in incorporating indigenous
diversity, and pointed out the need to reconstruct the training model to integrate conceptual and
relational elements of teaching, research, and practice to achieve professional performance in
the context of socio-cultural diversity. Literature [19] emphasizes that the Educational
Competencies program provides competency-based professional training for international
educators to help them understand the German VET system through the design of customized
programs and a variety of formats in order to achieve continuous professional improvement.
Literature [20] analyzed the competency needs of teachers in technical colleges in the state of
Bachai through a questionnaire survey, identified 25 key competencies, and constructed a
competency model for teachers of vocational and technical education based on the data, which
provided a preliminary analysis basis for subsequent training and application.

In addition to this, literature [21] explored the relationship between higher education
teacher competency oriented teaching and teaching transformation, based on the analysis of
survey data showed that teaching attitudes and willingness to teach positively influenced
teaching identity, which in turn drove the transformation of teaching readiness and practice, and
summarized three typical styles of teacher development. Literature [22] studied that the
Australian VET reform focuses on changes in teacher competencies, analyzes the adjustment
of teacher identity in the context of industry, and emphasizes its use of training package
flexibility to develop apprenticeship practice. Literature [23] analyzed the limitations of the
traditional teacher competency development model, pointed out through research the need to
develop flexible pathways, and emphasized the need for structural support for alternative
certification programs to ensure the effectiveness of the development. Literature [24] examined
competency-based teacher development by analyzing the systemic competencies of teachers in
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integrating teaching and research, pointing out that their development follows a nonlinear
recursive model, and emphasizing that the model supports teachers in constructing
individualized development paths. The literature review [25] highlights some issues in the
process, such as teacher training and evaluation systems, while highlighting the significance of
the competency-based approach in reforming vocational education. It also elaborates on
curriculum design and delivery through the development of a competency model and the
improvement of curriculum and instructional approaches, noting that this is an important route
to produce competent workers. Literature [26] examined the impact of teacher competency on
performance, and found through analysis that competency not only directly and significantly
improves teacher performance, but also indirectly acts on this through positively influencing
certification incentives, while emphasizing the direct contribution of job performance appraisal
to performance. The experience of creating a curriculum based on competencies for teachers
transitioning to a competency-based educational system is presented in the literature [27] , and
via team building, the experience of overcoming challenges encountered throughout the process
is described. Literature [28] aimed to enhance teacher competence by establishing and
evaluating a competency-based learning management training course, first analyzing expert
assessments of the course content, then comparing training effectiveness through a single-group
pre and post-test, and examining participants' satisfaction with the course.

The article first elaborates on the connotation of the competency model for young teachers
in higher vocational education, and constructs a competency consisting of four dimensions of
achievement motivation, personality traits, cognitive ability, and cultivation of students, as well
as twelve competencies such as achievement orientation, information gathering, initiative,
monitoring ability, self-regulation, flexibility, interpersonal comprehension, service
organization, analytical ability, inductive ability, long-term cultivation plan, willingness to
cultivate talents, and influence. A model for the development of young teachers in higher
education. Then, questionnaires were distributed with senior young teachers as the research
object to describe and analyze the overall characteristics of the research sample. At the same
time, teaching competence was analyzed by clustering and discriminant analysis, and the PLS-
SEM model was combined to explore the influence of teachers' competence on the training of
young teachers in higher education.

2 Study design

2.1 Determination of the theoretical model of competence of young
teachers in higher education

2.1.1 Competency Model for Young Teachers in Higher Education

It is generally recognized that a given competency is an organic synthesis of certain
characteristics. The so-called competency model is the optimal combination of competencies
required for the job and closely related to high performance, reflecting the deep-seated
characteristics possessed by individuals. Higher vocational young teachers competency is a
collection of individual behavioral characteristics of higher vocational young teachers that can
produce high performance. The competency model of high vocational young teachers is the
best combination of high vocational young teachers' competency that matches with career
development and job requirements, reflecting the deepest individual characteristics of high
vocational young teachers. We mainly grasp the connotation of the competency model of young
teachers in higher vocational education from the following aspects.

(1) Higher vocational young teachers refer to practitioners engaged in professional teaching,

3



Liu

after-school training, after-school competitions, extracurricular activities and other activities,
including teachers, coaches, instructors and related managers.

(2) According to the notion of the iceberg model of competency, the potentiality and
stability of a person's unique qualities are related to the deep-level competencies of experienced
teachers. They include social roles, motivation, personality, and attributes.

(3) In higher vocational education, the competency traits of young teachers may both predict
performance and distinguish between high-performance and ordinary performances. This is
important from a methodological standpoint when it comes to hiring, training, and assessing
young instructors in higher vocational education.

(4) Not all behavioral characteristics of an individual are necessary for high vocational
young teachers, it is specific, targeted, able to predict the behavioral style, and through these
behavioral styles can be predicted high vocational young teachers performance.

2.1.2 Steps of Research on Competency Modeling of Young Teachers in Higher
Education

According to the specific requirements of this study, the following procedures were formulated:

(1) Through field visits to relevant experts and scholars, and on the basis of analyzing the
positions of young teachers in higher vocational education, the criteria for high performance of
young teachers in higher vocational education are determined, i.e., those who meet one of the
following criteria can be regarded as high-performing young teachers in higher vocational
education:

1) Through field investigations involving relevant experts and scholars, and based on an
examination of the characteristics of outstanding teachers in higher vocational education, the
criteria for identifying outstanding early-career teachers in higher vocational education were
defined, namely, individuals who satisfy any one of the following conditions can be recognized
as high-performing early-career faculty members in higher vocational education:

(1) Higher vocational early-career teachers who have received honors such as provincial-
level and above backbone teachers, excellent (model) teachers, and teaching excellence awards.

2) Teachers whose teams have ranked within the top 3 in competitions at the local and
municipal levels or within the top 6 in contests at the provincial level.

3) Teachers who have obtained the national certificate of backbone training for novice
teachers.

(2) Drawing on the group discussion of relevant senior experts regarding the role of senior
teachers, and by consulting McBer's Common Competency Dictionary, the proposed
competency model for senior young teachers was developed and classified into 4 dimensions.

1) Achievement motivation family. Reflecting the teachers' action orientation in setting
goals and realizing them, it is the source of motivation and effective guarantee that the other
trait families can work.

2) Personality trait family. Personality traits are the unique psychological composition of an
individual's self-cognition, self-experience and self-control, characterized by stability and
consistency. This family determines the self-control and problem-solving behavioral efficacy
of young teachers in higher vocational education when facing unexpected events or problems,
and it also has an important supporting role for other family characteristics to play.

3) Cognitive ability family. This family consists of analytical ability and inductive ability,
which is the basic ability of senior teachers to recognize the external world, and is closely
related to the specific work of senior teachers.

4) Cultivating students family. This family reflects the willingness and influence of senior
young teachers to make long-term cultivation plans on the basis of the analysis of the cultivation
needs of senior young teachers, to actively adopt positive expectations and positive feedback
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to the cultivated students, and to provide help.

(3) Based on the assumption of the competency model of senior young teachers, on the basis
of further consulting senior 7 experts' opinions, the Liket 5-point questionnaire of the
competency model of senior young teachers was finally formed, and the respondents were asked
to score whether the gap between the high performers and the average performers of the senior
young teachers was typical or not.

(4) A 360-degree questionnaire was administered to the participants to collect and analyze
the data to validate the competency model of senior young teachers. The formal survey was
conducted from April 30, 2024 to May 25, 2024, targeting some of the high school young
teachers in the province, 650 electronic and paper questionnaires were distributed, 620 valid
questionnaires were recovered, and the sample validity rate was 95.38%.

2.1.3 Establishment of a Competency Model for Young Teachers in Higher Education

The data collected from the valid questionnaires were examined to identify the competency
framework of early-career teachers in higher education according to the following criteria:

(1) On the basis of how closely each item corresponded to the research focus, question items
with a correlation coefficient below 0.5 with the total score were removed,;

(2) In line with the discrimination requirements of the study, the items were further tested,
and those showing no significant difference between high-score and low-score groups were
excluded;

(3) For each item, when the coefficient of variation, that is, the ratio of the standard
deviation to the mean, exceeded 0.2, it suggested that respondents’ views on that issue were
relatively dispersed and lacked consistency, and therefore the item should be eliminated.

In conclusion, the competency model for early career academics working within higher
education was set out in Table 1. The participants believed that the following 12 competencies
would be sufficient in distinguishing high performing academics from ordinary ones:
achievement orientation, information gathering, initiative, monitoring, self-control, adaptability,
interpersonal sensitivity, customer orientation, analysis, induction, long-range planning, talent
nurturing, and influence.
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Table 1: Competency Model for Young Teachers in Higher Vocational Colleges

_Prl_mary secpndary Indicator observation point Mean| SD |consistency
indicator indicators
Teachers have clear plans for their own
achievement goals (A11) 407108 0.1
Achievement- Teachers are very concerned about their own
oriented (A1) jobs (A12) 4108 033
Teachers are courageous in innovation in their
work (A13) 3.92 114 0.15
Achievement _— Teachers are forward-looking when dealing
motive (A) Initiative (A2) with problems or facing opportunities (A21) 4110711 0.131
Monitoring The planning of teachers' campus football
capability (A3) activities (A31) 4141077 022
Teachers' awareness and ability to take the
Information initiative in learning (A41) 4.1610.56 0.11
collection (A4) Teachers awareness and ability to obtain 20610791 015
information (A42)
Teachers can regulatg their own emotions and 405088l 0.5
behaviors (B11)
Self-control (B1) - e -
The independence of teachers' decision-making
(B12) 4.06 (0.72] 0.16
The awareness and ability of campus football
teachers to update their thoughts and 4.1210.83] 0.17
Personality | Flexibility (B2) knowledge in a timely manner (B21)
characteristics The ability of campus football teachers to
(B) respond to emergencies (B22) 4.1710.75 0.04
The influence of teachers on students' values
Influence (B3) and behaviors (B31) 3.65(0.98 0.1
Interpersonal The teacher's understanding and grasp of the 414 072|023
understanding (B4)| motivation of the students' motivation (B41) ' ' '
Service The dedication of teachers to the sustainable 415094 013
organization (B5) development of campus football (B51) ) ' )
The ability of teachers to analyze complex
problems in their work (C11) 3.7 119 016
Analytical ability | Teachers' ability to identify potential football
(C1) talents (C12) 4.27 (0.85| 0.33
Cognitive The ability of teach_er_s to plan competitions and 394064 017
ability (C) ____raining (C13)
The ability of teachers to summarize and
Inductive abilit generalize experiences from teaching training, | 4.16 |0.86] 0.17
(C2) y competitions, etc. (C21)
The ability of teachers to handle key problems 3.96 10,99 03
creatively (C22) ' ' '
Lona-term culture The ability of campus football teachers to
g develop a long-term, systematic reserve talent | 3.97 |0.62| 0.12
plan (D1) !
training program (D11)
The degree of clarity of a teacher's concept of
. student subjectivity (D21) 4.1210.89)  0.16
Train students . : -
The will and Teachers' assessment of students and learning
(D) . . 4.2310.69| 0.06
influence of guidance can (D22)
cultivating talents | The depth and breadth of teachers' scientific
(D2) and humanistic knowledge (D23) 38110.74) 041
The differences in the purposes and intentions 35611171 036

of teachers in cultivating students (D24)
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2.1.4 Research hypotheses

The present research proposes the following hypotheses:

H1: Achievement motivation exerts a significant positive influence on the development of
young teachers in higher education.

H2: Personality traits exert a significant positive influence on the development of young
teachers in higher education.

H3: Cognitive ability exerts a significant positive influence on the development of young
teachers in higher education.

H4: Developing students exerts a significant positive influence on the development of
young teachers in higher education.

H5: Competence serves as a mediating variable linking the four elements with the
development of young teachers in higher education.

2.2 Structural Equation Modeling and PLS Algorithm

2.2.1 Principles underlying structural equation modeling

In terms of variables, the SEM has two types of variables, such as latent and observed variables,
together with endogenous and exogenous variables. Latent variables are those which are not
directly measurable and hence are termed potential variables, while observed variables are those
which are directly measurable and thus termed manifest variables or indicator variables. SEM
is typically made up of two models, such as the measurement model and the structural model.
While the former looks at the relationship between the unobservable latent variables and the
directly measurable observed variables, the latter looks at the relationship between the latent
variables. Measurement Model:
The expression of the measurement model is:

X=AE,+0 1)
Y =Ay77+5 (2)

where
T .. . ..
X =(%,%,,+,%,)  avector of exogenous explicit variables consisting of (qx1).

Y =(Yp Yo yp)T : vector of endogenous explicit variables composed of (px1).

A, : matrix of regression coefficients of X on ¢&, reflecting the relationship between
exogenous explicit variables and exogenous latent variables (qxn).

A, matrix of regression coefficients of Y on 7, reflecting the relationship between
endogenous explicit variables and endogenous latent variables (pxm).

E=(&.6.. &, )T : a vector of exogenous latent variables constituting (nx1).

n= (771, 7L )T : vector consisting of endogenous latent variables (m xl) .

T .. .
0= (51, 52,---,5q) : the vector of measurement errors of exogenous explicit variables X

constituting the vector (gx1).

T .. .
g:(gl,gz,---,gp) . a vector of endogenous explicit variables Y composed of
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measurement errors (px1).
The expression of the structural model is:

n=Bn+I'c+g 3)
where
B : represents the matrix of regression coefficients between endogenous latent variables
(m X m) .

I : represents the matrix of regression coefficients between exogenous and endogenous
latent variables (mxn).

¢ . represents the vector consisting of the residual terms of the structural equations in the
model (mx1).

The above calculations are based on the assumptions: E(6)=0, E(¢)=0, E(¢)=0.

£ isuncorrelated with n and ¢, & isuncorrelated with n and &, & isuncorrelated
with &, and ¢ is uncorrelated with £, ¢ and ¢ are uncorrelated. There are 8 parameter
matrices in SEM: A,, A, B, I', @, ¥, ©_, ©,, and satisfied:

Cov(&) = (nxn) 4)
Cov(g) =¥ (mxm) (5)
Cov(s) =@, (px p) (6)
Cov(s) =0, (qxq) (7)

The variance-covariance matrix of the vector Z =(Y',X") can be obtained from the
measurement equation as:

. A AT +P)AN, +0, AyAFdDA'X} @

AOT'AN, ATA, +0,

where A=(1-B)™",and @, ¥, ©_, and ©, are the covariance matrices of &, ¢, and
& with &, respectively.

The most basic assumption of structural equation modeling is that X =2%(0), and if the
theoretical model is true, then X(6) is equal to the overall covariance matrix (& is the model

parameter vector), and the variances and covariances of the explicit variables are functions of
the model parameters.

2.2.2 Solving structural equation models

The specific construction steps of structural equation modeling are: (1) preliminary setting of
model variables and paths (2) selecting appropriate modeling techniques according to the
research object (3) identifying the model (4) parameter calculation (5) evaluating whether the
model passes the test (6) modifying the model (7) determining the model. There are two
common methods in this step of modeling technique selection, one is the covariance structure
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analysis method (LISREL), and the other is the partial least squares (PLS). These two methods
have different characteristics, different processes and different applications, and should be used
in conjunction with the research problem to choose the corresponding method.The PLS
algorithm is robust to the results of the data that deviate from the normal distribution, and there
is no excessive requirements. The process of structural equation modeling is shown in Figure
1.

Model Setting

Modeling
Technique
LISERLf G _l PLS
Model Model | Model
Identification Estimation Correction
v A
Model Model
Correction Estimation
y
Fail Model Model Fail
Evaluation Evaluation

Pass Pass
Model Setting

Figure 1: The process of constructing a structural equation model

2.2.3 Structural equation modeling based on PLS algorithm

(1) Principle of PLS structural equation modeling
The basic idea of the PLS algorithm is to have p dependent variable Yy, denoted as

(yl,yz,---,yp)T, and g independent variable x, denoted as (xl,xz,---,xq)T, corresponding

to endogenous and exogenous explicit variables, respectively, in structural equation modeling
with a total of n sample points observed. The components are extracted in the variables

(yl,yz,---,yp)T and (xl,xz,---,xq)T respectively 7, and & , these two extracted

components are linear combinations of the corresponding sets of variables, which should
contain as much information as possible about the variability in the corresponding data tables
and the correlation between the two components should be maximized.

When the first components 7, and & are extracted, the regression analysisof X on &

and Y on 7, are performed respectively. If the accuracy of the regression equation already

meets the requirements, the calculation will be terminated, otherwise, the second round of
component extraction will be carried out based on the remaining information after X is
interpreted by & and the remaining information after Y is interpreted by 7,, and the cycle
will be repeated until the accuracy of the regression equation meets the requirements. The final
m components of X are obtained, and the regression of Y on X is computed by
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regressing Y on m ¢&.

Structural equation modeling elements are shown in Figure 2. Structural equation modeling
comprises two main parts: the exogenous latent variable £ and the endogenous latent variable
n. There is one-way influence from these latent constructs, meaning that the exogenous latent
variable & influences the endogenous latent variable n. In this case, the exogenous latent
variable acts as an independent variable (§), and the endogenous latent variable acts as a
dependent variable (n). Apart from the primary influence from the exogenous latent variable &
to the endogenous latent variable 1, there is also the residual term ( influencing the endogenous
latent variable 1. In the modeling process, each latent variable is related to its own manifest
variables, where the exogenous latent variable & is related to exogenous manifest variables xi
and x2, and the endogenous latent variable is related to endogenous manifest variables y: and

ya.

-
P

X1 X2 Y1 Y2
(51 (52 il &)

Figure 2: Structural equation model elements

The model parameters a,b,c,d as well as the path coefficients p and the residual term
¢ need to be estimated from the samples.The parameter estimation of PLS-SEM is based on

the reduction of the variance of the residuals of the dependent variable, since the latent variables
are represented by the corresponding explicit variables, and therefore evaluated based on the
weighting of the explicit variables and on the evaluation of the latent variable components. In
the figure, the scores of the components of & are generated based on X, and X, to make

them better predictors of 7, and for y, and y,, the weights are calculated so that both are

better predictors of 7 and so that 7 can be effectively explained by ¢.

In the computation process, each variable is given the same initial weight before iteration,
and each subsequent iteration considers the latent variable variance as the unit variance in order
to compute new weights, this process is called external approximation. The completion of the
external approximation process results in a proxy relationship between each latent variable and
the other hypothetically related latent variables to obtain a proxy estimate. In the figure, two
latent variables are proxies for each other, and the proxy estimation process can calculate the
regression relationship between each latent variable and its respective explicit variable
counterpart, and this regression result is the weight of the external approximation in the next
round of iteration, which stops when the weights calculated by two neighboring rounds of
iteration are lower than 107°.

(2) Estimation and testing criteria

The test of PLS structural equation modeling generally includes the unique dimension test,
the reliability and validity test, and the significance test of the path coefficients. The unique
dimension test is to ensure the uniqueness of the latent variables corresponding to each group
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of explicit variables, which is judged by using the eigenvalues calculated by principal
component analysis. Regarding the criterion of reliability, comprising internal consistency
reliability and synthetic reliability, the former applies the coefficient as a measure index with
an average standard higher than 0.6 or 0.7, while the latter utilizes CR as a measure index and
needs to exceed 0.7 on average. The criterion for the measurement of validity is the Average
Variance Extracted (AVE). The T-value will test the statistical significance of path coefficients,
and T>1.96 shows that the statistical test is passed by path coefficients at a confidence interval
greater than 5%. Average commonality represents the predictive capacity from the latent
variable to the observed variable and needs to exceed 0.5, whereas the explained capability of

structural models is indicated by R2.

3 Empirical findings

3.1 Descriptive analysis of sample characteristics

3.1.1 Sample characteristics

The descriptive statistical characteristics of the valid sample in the study are shown in Table 2.
From the table, it can be seen that the number of young teachers aged 35 to 40 years old is
higher, accounting for 47%. This proves that most of the teachers among the respondents
already have some teaching experience and are able to mentor more young teachers and risk

more teaching experience and opinions.

Table 2: Statistics of descriptive characteristics of the sample

Sample Characteristics Category Number | Percentage
Gender Male 255 41%
Female 365 59%
25~30 202 33%
Age 30~35 124 20%
35~40 294 47%
Undergraduate 116 19%
Educational Attainment Master 147 24%
Doctor 357 57%
Primary 78 12%
Professional Title Intermediate 166 27%
Subrank 190 31%
Advanced 186 30%
Teaching 305 49%
Job Sequence Teaching And Auxiliary 92 15%
Administration 223 36%
1~5 166 27%
6~10 86 14%
Years Of Working Experience/Years 11~15 145 23%
16~20 96 15%
>20 127 21%

11



Liu

3.1.2 Data processing results

SPSS software used for statistical analysis was used for the analysis of data in this study.
Reliability analysis was carried out using Cronbach’s a test with 0.7 as the threshold value. The
Cronbach’s o test values for the variables are listed in Table 3. The results revealed that the
value of the Cronbach’s o test value for the questionnaire was 0.942, while for all the
dimensions separately, it was above 0.8. This reveals that the questionnaire had good reliability.

Table 3: The Cronbach's o values of each variable

Variable Cronbach’s o value
Achievement motive 0.815
Personality characteristics 0.915
Cognitive ability 0.951
Train students 0.927
The overall questionnaire 0.942

The scale created by this research is to some extent based on previous studies; thus, it has
content validity. This essay concentrates on the construct validity of this instrument. The
construct validity of the scale can be evaluated using the KMO measure of sampling adequacy
and Bartlett's test of sphericity in factor analysis. The findings from the KMO test and Bartlett's
test are provided in Table 4. From Table 4, it can be seen that the data sample for this study is
suitable for factor analysis and the scale as a whole is valid.

Table 4: KMO and Bartlett's test

Measurement project Value
Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.876
Approx. Chi-Square 3855.698
Bartlett’s Test of Sphericity df 32
Sig 0.000

Based on the results obtained from the above analysis, the factors in the survey were
analyzed using factor analysis, and the rotated factor loading matrix of each variable shows that
the loading value of the extracted principal components is presented in Table 5 below. The
factor loadings of each survey question are more than 0.6, implying that the survey is highly
reliable and valid.

Table 5: The principal component factor extraction load value

Measurement project Load coefficient
Al 0.663
A2 0.862
A3 0.828
Ad 0.693
Bl 0.639
B2 0.919
B3 0.804
B4 0.968
B5 0.8
Cl 0.877
C2 0.882
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D1 0.915
D2 0.718

3.2 Characterization of Teaching Competence of Young Teachers in
Higher Education

3.2.1 Overall analysis of teachers' teaching competencies

The descriptive statistics of senior young teachers' competence are shown in Table 6. In the
distribution of the mean values of the first-level dimensions, the achievement motivation score
is 3.71, the personality traits score is 3.919, the cognitive ability score is 3.864, and the
cultivation of students score is 3.905. In terms of the importance of the mean values, although
the personality traits>cultivation of students>cognitive ability>achievement motivation, the
mean scores of the four first-level indicators are relatively close to each other, which indicates
that the degree of attention to the four first-level indicators is relatively close to each other as
well. The mean scores of the four primary indicators are relatively close, indicating that the
degree of attention to the four primary indicators is also relatively close.

Table 6: Descriptive Statistics on the Competency of Young Teachers

Average value (E) Standard deviation \ariance

Statistics Standard error Statistics Statistics

(A11) 4.007 0.036 0.857 0.652
(A12) 3.638 0.04 0.945 0.862
(A13) 3.655 0.04 0.945 0.821
A) (A21) 3.827 0.038 0.999 0.875
(A31) 3.789 0.038 0.927 0.752
(A41) 3.817 0.037 0.881 0.861
(A42) 3.847 0.038 0.854 0.864
(Al) 3.71 0.038 0.993 0.854
(B11) 3.793 0.037 0.901 0.762
(B12) 3.961 0.037 0.899 0.888
(B21) 3.787 0.036 0.825 0.746

(B) (B22) 3.96 0.037 0.931 0.832
(B31) 3.812 0.036 0.818 0.617
(B41) 3.906 0.037 0.976 0.775
(B51) 3.92 0.046 0.87 0.725
(B1) 3.919 0.036 0.828 0.844
(C11) 3.781 0.038 0.986 0.901
(C12) 3.879 0.037 0.843 0.787

©) (C13) 3.839 0.047 0.859 0.691
(C21) 3.778 0.041 0.915 0.981
(C22) 4,016 0.037 0.974 0.816
(C1) 3.864 0.037 0.862 0.784
(D11) 3.979 0.047 0.854 0.751
(D21) 3.898 0.036 0.872 0.787
(D) (D22) 3.97 0.035 0.71 0.652
(D23) 3.837 0.031 0.999 0.867
(D24) 3.824 0.036 0.881 0.692
(D1) 3.905 0.037 0.77 0.826
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3.2.2 Clustering and Discriminant Analysis of Teaching Competencies Based on Level
Segmentation

The concept of cluster analysis is based on dividing and clustering classification outcomes
considering the features of samples. In accordance with the SPSS analysis conducted, two types
of cluster analysis have been identified, namely systematic cluster analysis and K-mean cluster
analysis. In this paper, K-mean cluster analysis was chosen as a tool for clustering the teaching
competence of young teachers in higher vocational education into three groups, where the initial
centroid of the classes had been determined automatically by SPSS. ANOVA of cluster analysis
has been presented in Table 7. According to the table, there are considerable differences in the
mean variance, mean error and F-value obtained after the three classifications were completed.
Considering the four factors of teaching competence of young teachers in higher education
institutions, P<0.05, thus one may conclude that there are significant differences between these
clusters.

Table 7: Cluster analysis ANOVA

Clustering Error F Significance
Equal square df Equal square df
A 159.178 2 0.237 579 | 597.594 0.000
B 160.435 2 0.168 579 | 855.868 0.000
C 158.097 2 0.176 579 | 741.558 0.000
D 162.351 2 0.273 579 | 692.296 0.000

The Fisher discriminant function was chosen for the study to establish the discriminant
function equation. The coefficients of the classification function are shown in Table 8. As can
be seen from the table, the following discriminant function can be constructed for the four first-
level dimensions of teaching competence of young teachers in higher education:

Y1(Low level)=-10.134+1.994*A+3.164*B-1.207*C+0.774*D 9)
Y2(Medium level)=-30.226+3.977*A+5.164*B+2.864*C+3.016*D (10)
Y3(High level)=-58.568+5.846*A+8.145*B+2.885*C+5.782*D (11)

Table 8: Classification function coefficient

Case cluster number
1 2 3
A 1.994 3.977 5.846
B 3.164 5.164 8.145
C -1.207 2.864 2.885
D 0.774 3.016 5.782
(Constant) -10.134 -30.226 -58.568
Fisher's linear discriminant function

As a result, the discriminant equation constructed by the study can be used to assess the
development level of teaching competence of young teachers in higher education. The joint
distribution of discriminant effects is shown in Fig. 3, which reveals that the three classifications
of teachers' teaching competence can be significantly independent of each other with good
classification effects.
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Figure 3: The joint distribution map of the discrimination effect

3.3 Model fitting and analysis

3.3.1 Correlation analysis

The correlations between variables are shown in Table 9, **P < 0.01. This shows that the
correlation coefficients between Achievement Motivation, Personality Characteristics,
Cognitive Ability, Fostering Students, and Higher Education Young Teachers' Development,
the correlation coefficients are all positive and significant at the level of P < 0.01. The results
of this descriptive statistical analysis initially support the hypothesis proposed by the author.

Table 9: Correlation between variables

A B C D
A 1
B 0.168** 1
C 0.121** 0.235** 1
D 0.156** 0.288** 0.306** 1

3.3.2 Structural Equation Model Fitting and Correction

The overall fit of the structural equation model can be expressed by y*, »?/df , GFI and

other indicators. AMOS software was used to analyze the data of the constructed initial model
for the cultivation of young teachers in higher vocational education, and the running results and
preliminary fit are shown in Table 10. As can be seen from the table, the model still has room

for correction, that is, the overall fit of the structural equation model of x*, »*/df can be
made by x*, x?/df , with larger values. After re-estimating the model and adding the error
correlation path to obtain the modified model, the y*, »?/df fitting indices have been
significantly improved, respectively, 1988.597, 6.639. Because y° is susceptible to the
influence of the sample capacity, in recent years, the RMSEA is mostly adopted this stability
index. x°/df is easily affected by the sample size, and is not very meaningful for evaluating

individual models, so it is usually used for model comparison. Combined with other fitness
indicators, it can be seen that the model fitting results are better, indicating that the fit between
the hypothetical model and the actual data is high and the model results are convincing.
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Table 10: Preliminary fitting results of the structural equation model

Indicator Recommended value Fitting value
x° The smaller, the better 3236.594
y’ 1 df <3 10.265
GFI >0.9 0.965
AGFI >0.8 0.96
RMSEA <0.08 0.038
NNFI >0.9 0.945
IFI >0.9 0.943
CFlI >0.9 0.939

Based on the principle of minimum change for structural equation modeling correction, the
final model is shown in Figure 4.
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Figure 4: Final model

3.3.3 Summary and analysis of empirical results

The structural relationships of the latent variables with the estimation of their standardized path
coefficients are highlighted, among other things, to provide a more thorough understanding of
the results of the model's hypotheses validation. Table 11 below shows both the path coefficients
and the hypotheses validation. As can be observed from the above table, the development of
young instructors in higher vocational institutions is significantly positively impacted by
success motivation, personality, cognitive capacity, and nurturing pupils; thus, H1~H4 are
validated. Furthermore, it is clear from the mediating effect analysis that competence mediates
senior young instructors' development, proving H5 to be true.
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Table 11: Path coefficients and hypothesis verification status

Hypothesis Variable relationship Standard_lz_ed path SE.|CR. | P Verlflcat_lon
coefficient. conclusion
Teacher
H1 culture«—Achievement 0.225 0.008|11.688|***|  Support
motive
H2 Teacher culturegP_ersonahty 0.185 0.012| 9.619 [***  Support
characteristics
Hg | Teacher Cu;tbulrlft‘; Cognitive 0.089 0.056 4.452 [***|  Support
H4 Teacher culture—Train 0.214  [0.045/8.797 [***  support
students
H5 Train students«—Competence 0.182 0.065| 8.639 |***|  Support

4 Conclusion

The article selects some young high school teachers as its target sample, and drawing upon the
theoretical framework of teacher competence, it develops a competence model for young high
school teachers and empirically tests the relevant findings. The main research results are
presented as follows:

(1) The competency of senior youth teachers is divided into three categories: low level,
medium level and high level, and the three classifications have significant differences. The three
competency discriminant equations are shown below:

Y1 (low level)=-10.134+1.994*A+3.164*B+-1.207*C+0.774*D

Y2 (medium level) = -30.226 + 3.977*A + 5.164*B + 2.864*C + 3.016*D

Y3 (high level) = -58.568+5.846*A+8.145*B+2.885*C+5.782*D

Based on the above discriminant equation results, it confirms the validity of the model of
high level young teachers' competence, based on which the assessment of high level young
teachers' competence can be effectively realized.

(2) As per the analysis of correlation, the correlation coefficients among these factors were
found to be positively and significantly correlated at P<0.01. From the analysis above, it is clear
that factors such as achievement motivation, personality characteristics, cognitive ability, and
student grooming have important roles in shaping the career development of senior young
teachers.

In summary, teacher education acts as an effective tool for developing a competent teaching
faculty and upgrading the level of teaching. By analyzing the connection between the
components of higher vocational competence of young teachers and young teachers’ education
in an objective manner, and optimizing the structure of these components with relevant
measures, the goal of achieving a high level of teaching quality and efficiency can be realized.
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