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ABSTRACT

The smart tourism industry is developing at an incredible pace and has posed requirements
for persons with related skills and talents, especially those with creative thinking, innovation
ability, and entrepreneur quality. The training quality evaluation of innovative and entrepre-
neurial talents could provide guidance for the decision-making of higher educational institu-
tions and enterprises so that proper adjustments can be made to current education system
and curriculum setting. However, little existing research has addressed this issue, so this study
attempts to develop a method for evaluating the training quality of innovative and entrepre-
neurial talent responding to the requirements of smart tourism. The quality control of innova-
tive and entrepreneurial talents for the smart tourism industry is discussed to ensure that the
evaluation criteria can be implemented during the training process, then an evaluation index
system (EIS) is created with weight values assigned to each index by the entropy method, and
the gray comprehensive evaluation method is employed for the said evaluation task. Finally,
linear regression and other experiments are carried out to prove the scientific validity of the
proposed method. Research conclusions attained in this study provide useful evidence for
optimizing the training strategies of innovative and entrepreneurial talents.
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1  INTRODUCTION

Thanks to modern technologies, smart tourism has become an indispensable part
of the modern tourism industry and a new trend for global traveling. Big data, cloud
computing, the internet of things (IoT), and other new technologies are the technical
foundation of smart tourism, and their common purpose is to improve the operational
efficiency of the tourism industry, optimize the allocation of tourism resources, and
improve the traveling experience of tourists [1-5]. Kontogianni and Alepis [6] expanded
the borders of the smart tourism using the concepts of Al, blockchain, and cybertourism.

Chang, X.,Wang,S., Ding, D.(2023). Training Quality Evaluation of Innovative and Entrepreneurial Talents for Smart Tourism. International fournal of Emerging
Technologies in Learning (JJET), 18(15), pp. 174-188. https://doi.org/10.3991/ijet.v18i15.42385

Article submitted 2023-05-11. Resubmitted 2023-06-16. Final acceptance 2023-06-17. Final version published as submitted by the authors.
© 2023 by the authors of this article. Published under CC-BY.

International Journal of Emerging Technologies in Learning (iJET) iJET [Vol. 18 No. 15 (2023)


https://online-journals.org/index.php/i-jet
https://online-journals.org/index.php/i-jet
https://doi.org/10.3991/ijet.v18i15.42385
https://online-journals.org/
https://online-journals.org/
mailto:2001000251@sjzpt.edu.cn
https://doi.org/10.3991/ijet.v18i15.42385

Training Quality Evaluation of Innovative and Entrepreneurial Talents for Smart Tourism

As the smart tourism industry is developing at an incredible pace, it has posed
a demand for persons with related skills and talents, especially those with creative
thinking, innovation ability, and entrepreneurial skill [7, 8]. In this context, it is import-
ant to be able to evaluate the training quality evaluation those with innovative and
entrepreneurial talents in smart tourism [9-11]. Luo et al. [12] mentioned that the
quantity and quality of human resources of tourism industry in China have increased
rapidly in the Internet+ era, making positive contributions to the development of tour-
ism industry, but there is still a big gap between the current quality and structure of
human resources and the requirements of the tourism industry, which has restricted
further development of Chinese tourism industry to some extent.

Smart tourism needs talented individuals with innovation ability and entrepre-
neur quality to drive the development of the industry [13-17]. The training quality
evaluation of innovative and entrepreneurial talents can provide guidance for the
decision-making in higher educational institutions and enterprises, so that more qual-
ified candidates can be cultivated to fit the requirements of the industry. Proper evalu-
ation helps to optimize the current educational system to improve training quality and
cultivate more competent personnel to promote the development of smart tourism.

In practice, there are flaws with current training quality evaluation methods for
smart tourism talent (STT), as the available methods may concentrate on some specific
indexes (academic achievement or rewards), while ignoring other aspects that matter
(e.g., innovation ability, entrepreneur quality, teamwork, and interdisciplinary knowl-
edge). As a result, evaluation results may fail to reflect the true quality of talent train-
ing. Another flaw lies in the excessive reliance on quantitative indexes, which tend to
simplify talent training quality into quantifiable data but might not be able to assess
hard-to-quantify but equally important factors, such as creative thinking and practical
capability. In view of these shortcomings, this study attempts to explore a new STT eval-
uation method.

2 ABOUT STT TRAINING QUALITY CONTROL

Figure 1 summarizes the connotation of smart tourism. The development of smart
tourism requires excellent talents because the primary impetus of this industry is
new technologies. Talents with good innovation and entrepreneurial ability can
bring novel technical solutions for smart tourism and promote technological upgrad-
ing. As smart tourism emphasizes the tourist experience, it also needs such talents to
constantly optimize the content and form of the services it offers to satisfy the diverse
needs of tourists and raise their satisfaction. Another reason is that high-quality tal-
ents can deliver business value, develop new business models, and realize sustain-
able development of the entire industry. Figure 2 diagrams an STT training mode.

Uplift interactive experience Monitor and manage tourism
Use IT means to integrate, of tourists and use digital industry in an all-around way using

optimize, and utilize tourism methods to create immersive IT management approaches to

resources in an effective way + and interactive environment + enhance service quality and
and provide personalized and to allow tourists to enjoy | management level and promote
intelligent tourism services local specialties and charms sustainable development of the

of destinations entire industry sector
IT as basis Tourist interactive experience as kernel IT management as guarantee

Fig. 1. Connotation of smart tourism
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Fig. 2. STT training mode

Before STT evaluation, the topic of STT training quality control should be dis-
cussed first to ensure each evaluation criterion can be implemented during the tal-
ent-training process, as this is conducive to reaching the expected quality goal and
meeting the development requirements of smart tourism; moreover, the discus-
sion is useful for discovering defects and problems in the training process, so that
optimizations and adjustments can be made from aspects of training strategy, cur-
riculum setting, and teaching method, and ultimately improve the training effect.

In terms of curriculum setting, Figure 3 lists six courses that are beneficial to
quality improvement of STT training, including basic knowledge of the tourism
industry (Course 1), information technology and data analysis (Course 2), intel-
ligent tourism technology (Course 3), basics of innovation and entrepreneurship
(Course 4), teamwork and communication (Course 5), and international vision
training (Course 6). Specifically, basic knowledge of the tourism industry con-
tains tourism resource science, tourism geography, tourism management, and
tourism marketing. Information technology and data analysis contains computer
foundation and programming, data structure and algorithm, database manage-
ment, data mining and analysis, and artificial intelligence and machine learn-
ing. Intelligent tourism technology contains tourism information system, tourism
e-commerce, tourism big data applications, application of virtual reality and aug-
mented reality in tourism, smart tour guides, and intelligent recommendation
system. Basics of innovation and entrepreneurship contains innovative thinking
and methodology, entrepreneurship theory and practice, business-model design,
project management, innovation, and entrepreneurship case analysis. Teamwork
and communication contains team building and collaboration, communication
skills and public relations, business negotiation and contract management, and
cross-cultural communication and management. International vision training
contains an overview of international tourism development, international tour-
ism market analysis, international tourism policies and regulations, and multilin-
gual training (such as English, French, Japanese). As can be known from Figure 3,

International Journal of Emerging Technologies in Learning (iJET) iJET | Vol. 18 No. 15 (2023)


https://online-journals.org/index.php/i-jet

iJET ' Vol. 18 No. 15 (2023)

Training Quality Evaluation of Innovative and Entrepreneurial Talents for Smart Tourism

most people believe that the above six courses have a positive effect on quality
improvement of STT.

Course 6
Course 5
Course 4
Course 3
Course 2
Course 1
0 20 40 60 80
Percentage %
¥ Not important ® Less important
= Average important ® Important
B Very important

Fig. 3. Courses for quality improvement of STT training

For training history and behavior data of STT, this study proposed a crowd
sensing-based multi-strategy model according to the degree of effort, which can make
better use of the training history and behavior data to analyze the talent-training
effect from multiple angles and improve the accuracy and correctness of evalua-
tions. This model can give differentiated evaluations based on the degree of effort
made by each individual, so as to better discover and explore the potential of each
person and provide more targeted training schemes and guidance, thereby optimiz-
ing the training strategy of STT, spotting defects and improvement space of current
strategy, and enhancing training quality. Through the analysis of training history
and behavior data, the multi-strategy model can predict the development potential
of STT, and give useful references for talent selection, cultivation, and usage.

Assuming that h represents the degree of efforts of STT, D represents the contribu-
tion made by STT to the development of smart tourism, and y, represents a random
variable, then the relationship between h and D can be expressed as:

T(H)=hy 1)

where, y, conforms to the normal distribution of probability density function r(y).
When an STT considers whether his/her skills meet the requirements of smart tour-
ism, he/she might give up his/her strengths, thereby causing a consumption cost of
the skills. The consumption cost refers to the investment or cost required to acquire,
develop, or improve a certain skill. This includes time costs, economic costs, oppor-
tunity costs, energy costs, and social costs. Assuming: d,, represents the contribution
made by STT n to the demand side m of smart tourism development, G(t, ) represents
the disutility for completing the task, namely the consumption cost, and it satisfies
G'd,)>0and G"(d,) >0, then the consumption cost can be calculated as follows:

Gd, )=(ad 2)/2,d eD, ©

The utility of STT is the difference between the innovative and entrepreneurial
performance of the STT and the disutility. Assuming O™ (d, ) represents the utility
generated by the contribution made by STT n to the demand side m of smart tourism
development and T(d,, ) represents the contribution fee paid by the demand side m

International Journal of Emerging Technologies in Learning (iJET)


https://online-journals.org/index.php/i-jet

Chang et al.

of smart tourism development to STT n, then the value of utility can be calculated by
the following formula:

01, )=Td,)-Gd,) 3)

The contribution of STT can bring benefits to the demand side of smart tourism
development, and the latter needs to pay certain rewards to the STT. The utility of
the demand side is the difference between profit and reward. Assuming O™ (d )
represents the utility generated by the contribution made by STT n to demand side
m and V(d ) represents the benefits brought by the contribution, then the value of
utility can be calculated by the following formula:

or@ )=vd )-Td ) 4)
V(d ) satisfies the following formula:
Vid )=xd ,d eD (5)

Although a demand side cannot directly observe the actual training process of
STT, it can still know the degree of contribution made by STT. To ensure both the
training quality of STT and the contribution made by STT to smart tourism devel-
opment, the demand side can formulate a measurement method of STT training
quality. In this study, the contribution of STT was divided according to the degree of
efforts. Assuming d,,., represents standard contribution and s represents adjustable
parameter, then:

CL=tanh(sIn(d_ /d,,.)) (6)

BZGX

When the degree of efforts is less than 0, it indicates that a STT does not make
enough effort in the training process, so its contribution cannot meet the develop-
ment requirements of smart tourism. In this study, the degree of effort of STT was
determined based on his/her actual contribution to the development of smart tour-
ism. STTs of different degrees have different utility functions, and the utility value of
different-degree STTs can be calculated by the following formula:

on (d,)=(x+15Td, )-G(d, )BZGX, <0

oy, @,)=T(y.d,)-Gd, ),BZGX, >0 1=0,2545 7

The evolutionary game model and the Wright-Fisher model in biology were
combined to analyze the evolution of the training strategy of STT and the demand
side of smart tourism development. This method provides a brand new theoretical
framework for the quality evaluation of STT training by introducing principles of
biology into the field of economics, thereby offering more possibilities and innova-
tive points. Through the establishment of the repeated game model, the interaction
between STT and the demand side could be understood better, thereby providing
more useful evidence for the formulation of talent-training strategies. Adjusting
the discount factor under the Nash equilibrium state is conducive to solving the
crowd-sourcing dilemma, achieving a win-win between STT and the demand side,
and promoting the healthy development of the smart tourism industry. The reward
calculation formula was designed according to the discount factor, which facilitates
encouraging STTs to better devote themselves to the development of smart tourism
and improving the training quality of STTs.
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To analyze the strategy evolution of STT training quality and smart tourism devel-
opment, a multi-strategy repeated-game model was constructed to motivate STTs.
Under the condition of a certain discount factor, the triggering strategy of infinite
repetitions of the game process between STT and demand side can form a sub-game
Nash equilibrium, so that the long-term requirements of smart tourism develop-
ment could be met in the long run.

Assuming 7, represents the total reward when STT does not violate the triggering
strategy and 7, represents the total reward for STT violating the triggering strategy
in period p, then:

7,=(T(d, )-G(d, NI )-G(d, N+A*(T(d, )-G(d ))+-+A=*(T(d, )-G(d, )
+,=1[1-A%(T(d, )-G(d, )

. =(T(d, }-G(d )+A(T(d, }-G(d, )+ (T(d, )-G(d )++A=*(T(d, )
HACWIT, ) +A-0)Q )+ A WIT(d, ) +(A1-O)T, )+

7,~7,>0 can be taken as the sufficient condition to ensure that STT is not violating
the triggering strategy, then this constraint condition can be expressed as:

-2 6@ ) )

T>T +Gd
> O+ (nm)+l(1_9) nm

From the perspective of the demand side, if the demand side chooses not to use
or cooperate with a STT, then its utility is 0. Therefore, in the process of infinite
repetitions of the game, the sufficient condition for the demand side to follow the
triggering strategy is 1/1-%(V(d,,)-Td,,)-T(dnm))>0, namely:

Ve )-T@ )>0 9)

By combining the above two formulas, the final result can be attained as:

1-2
Vit,)>T>T,+ GG, )+ =% G, ) (10)

The discount factor can be calculated as follows:

6,

A>A %= (11)
Gt )+A-9V )-T -Gt ))
The formula for calculating the rewards of STT is:
T=T +G(t )+ —— %Gt Ix(1+y) (12)
0 nm 1(1 _ 9) nm y

3  STTTRAINING QUALITY EVALUATION BASED ON THE GRAY
COMPREHENSIVE EVALUATION METHOD

In this Section, an EIS was built for evaluating STT training quality. The first-
level indexes include knowledge structure rationality, innovation ability, actual
application skill, teamwork and communication, and degree of industry-education
integration. Specifically, knowledge structure rationality contains aspects of mas-
tery of professional knowledge, breadth of interdisciplinary knowledge, mastery
of IT, and tourism knowledge. Innovation ability contains aspects of the ability
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to discover and solve problems, the ability to apply new skills and methods, and
innovation projects and outcomes. The actual application skill contains aspects of
practical operation skills, work scene adaptability, and rich practical experience.
The teamwork and communication index contains aspects of team spirit, ability
of communication and expression, and ability of cross-cultural communication.
The degree of industry-education integration contains enterprise internship expe-
rience, participation of school-enterprise cooperative projects, and enterprise guid-
ance level.

Next, the entropy method was adopted to assign weights to evaluation indexes.
At first, the data of evaluation indexes was standardized to eliminate the difference
of data dimension between indexes. Assuming O, represents the value of the m-th
evaluation index in the n-th factor layer, max{O, } and min{O, } represent the maxi-
mum and minimum values of the m-th evaluation index, and i represents the number
of indexes, then the formulas for standardizing positive and negative indexes are:

O —min{O }
’ — nm . m (13)
nm maX{Om} - mm{Om}

max{Om} - Onm (14)

m max{0, }-min{0 }
The dimensionless processing was performed based on the following formula:

OI
=—m (15)

Bnm i
z n=1 Or’lm

For each evaluation index, its information entropy was calculated:

S (16)

nm lnl n=1 nm nm
Further, the information redundancy was calculated:

q,=1-h (17)

m

And last, the index weight was calculated:
= 18)

n:lqm

The gray comprehensive evaluation method was adopted to evaluate the training
quality of STTs. At first, the data of each evaluation index of the object being eval-
uated was collected to construct the evaluation matrix. Assuming O, represents
the score of evaluation index O, given by evaluator S, then the expression of the
evaluation matrix is:

0111 0112 T Olls
0121 0122 v OlZS
Q=] . s (19)
Lonml Oan v 0nm3 i
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Each evaluation index was divided into several gray categories, and each gray
category corresponded to alevel. Assuming A . represents the gray evaluation coef-
ficient of evaluatee of index O, belonging to the h-th gray category and A  rep-
resents the total gray evaluation coefficient of the evaluatee belonging to each gray
category, then the formulas for calculating the gray evaluation coefficients are:

Anmh= Zszlrh (Onms) (20)

4
Anm: Zh:l Anmh (21)

The gray evaluation weight matrix was calculated based on the evaluation
matrix and the gray category matrix. Each row of the matrix represents the gray
weight of the evaluation object in terms of each evaluation index. Assuming F, , rep-
resents the gray evaluation weight of evaluatees belonging to the h-th gray category,
fromn = Ail4,» then the gray evaluation weight matrix of o, belonging to each gray
category can be expressed as:

fal |/
fnZ fnZl fnZZ fn23 fn24 fnZS

Fol o . . . 22)

_fnj_ _fnjl fnj fnj fn}' fnJ‘S_

Assuming Y represents the evaluation result of gray evaluation weight matrix,
Z represents the weight vector of second-level indexes, and it satisfies Y, = Z *F =

())rll’ ynz’ yng) yn4y ynS), then'

Yo Vi V]

Y, Yo Voo Vo You Yos
Y =| . |=]| . ) . : . (23)

oy
<
<

_YS i _y51 ySZ y53 y54 ySS i

According to the gray evaluation weight matrix and the weight vectors of each
evaluation index, the gray comprehensive evaluation value of each evaluation object
was calculated. Assuming Z represents the weight vector of first-level indexes, then:

yll ylZ y13 y14 ylS
y21 y22 y23 y24 y25

Y=2ZxY =Zx =X, X XX X)) (24)

1772773774775

_y51 ySZ y53 y54 ySS
Each evaluation object was mapped into the corresponding quality level

according to its gray comprehensive evaluation value. Assuming L represents
the vector of effort degrees, thatis L = (5, 4, 3, 2, 1), then the gray comprehensive
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evaluation value W = Y*L? could be attained further, by substituting W into
RR(O,_ ), and the gray category could be solved.

nms

4  EXPERIMENTAL RESULTS AND ANALYSIS

According to Figure 4, in terms of Al (knowledge structure rationality), 82
respondents think this ability is very important, and 15 think it is important.
Obviously, most respondents think a rational knowledge structure is very import-
ant for STTs, and this indicates that it is a key to have interdisciplinary knowledge
and the ability to apply the knowledge comprehensively in the smart tourism field.
In terms of A2 (innovation ability), 95 respondents think this ability is very import-
ant, 6 think it is important. Almost all respondents think this ability is crucial for
STTs, and the development of smart tourism requires STTs to have creative think-
ing and the ability to solve problems. In terms of A3 (actual application skill), 63
respondents think this ability is very important, 23 think it is important, and 10
think it is less important. Most respondents think the actual application skill is very
important for STTs, indicating that actual operations and practical experience play
an important role in the development of STTs in the smart tourism field. In terms
of A4 (teamwork and communication), 50 respondents think this ability is very
important, 40 think it is important, and 20 think it is of average importance. Most
respondents believe teamwork and communication skills are important for STTs,
indicating that a good ability in teamwork and communication is crucial for the
success of STTs during the development of smart tourism. In terms of A5 (degree of
industry-education integration), 70 respondents think this ability is very important,
12 think it is important, 18 think it is of average importance, and 6 think it is less
important: Most respondents believe the degree of industry-education integration
is important for STTs, indicating that in the field of smart tourism, education and
training that are closely combined with actual industrial requirements have a pos-
itive effect on the growth of STTs.

: \‘ ||H llﬂ 1l

B Very important = Important
B Average important Less important
¥ Not important

100
90
80
70

Percentage %
h
o

Fig. 4. Capabilities should be possessed by STTs

Based on the correlation coefficients given in Table 1, the following conclusions
can be drawn.

Knowledge structure rationality (A1) is positively correlated with the other four
evaluation indexes, its correlation with innovation ability (A2) is the highest (rele-
vance value is 0.514, level of significance is 0.002), and its correlation with teamwork
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and communication (A4) is relatively low (relevance value is 0.241, level of signifi-
cance is 0.003), indicating that knowledge structure rationality has a great influence
on the innovation ability of STTs and it would affect the development of other capa-
bilities of STTs.

Innovation ability (A2) is positively correlated with other evaluation indexes,
its correlation with actual application skill (A3) is the highest (relevance value is
0.547, level of significance is 0.006), followed by its correlation with the degree of
industry-education integration (A5) (relevance value is 0.469, level of significance is
0.036), and this indicates that innovation ability has a great influence on the actual
application skill and the degree of industry-education integration.

Actual application skill (A3) is positively correlated with other evaluation indexes,
its correlation with the degree of industry-education integration (A5) is the highest
(relevance value is 0.715, level of significance is 0.016), followed by its correlation
with teamwork and communication (A4) (relevance value is 0.462, level of signifi-
cance is 0.004). This indicates that actual application skill is significantly correlated
with the degree of industry-education integration, and highly correlated with team-
work and communication.

Teamwork and communication ability (A4) is positively correlated with other
evaluation indexes, its correlation with actual application skill is the highest (rele-
vance value is 0.462, level of significance is 0.004), followed by its correlation with
the degree of industry-education integration (A5) (relevance value is 0.451, level of
significance is 0.061). This indicates that teamwork and communication ability has
a great influence on actual application skill and the degree of industry-education
integration.

Degree of industry-education integration (A5) is positively correlated with
other evaluation indexes, its correlation with actual application skill (A3) is the
highest (relevance value is 0.715, level of significance is 0.016), followed by its
correlation with innovation ability (A2) (relevance value is 0.469, level of signifi-
cance is 0.036), indicating that the degree of industry-education integration has a
great influence on both the actual application skill and the development of inno-
vation ability.

Table 1. Correlation coefficients of evaluation indexes

Al A2 A3 A4 A5
Al Relevance 1
Sig
A2 Relevance 0.514** 1
Sig 0.002
A3 Relevance 0.392* 0.547* 1
Sig 0.001 0.006
Ad Relevance 0.241%* 0.318** 0.462* 1
Sig 0.003 0.016 0.004
A5 Relevance 0.285** 0.469* 0.715** 0.451** 1
Sig 0.064 0.036 0.016 0.061

Note: *** ** * respectively, indicate that they passed the significance test at the levels of 1%, 5%, 10%.
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Table 2 shows the results of one-way ANOVA of STT training quality con-
trol. According to the table, in terms of knowledge structure rationality (A1), the
significance level of its F-values in aspects of utility, reward, contribution, and
benefit is relatively low, indicating that knowledge structure rationality has only a
small influence on STT training quality control.

In terms of innovation ability (A2). The significance level of its F-values in aspects
of contribution and benefit is relatively high (the values are 0.041 and 0.036, respec-
tively), indicating that the innovation ability has a large influence on STT training
quality control, so attention needs to be paid to improving students’ innovation ability
during the talent-training process.

In terms of actual application skill (A3), the significance level of its F-values in
aspects of contribution and benefit is relatively high (the values are 0.063 and 0.074
respectively), although slightly lower than the significance level of 0.05. It is still
worthy of attention, and this indicates that the actual application skill has a certain
influence on STT training quality control, so attention needs to be paid to enhancing
students’ actual application skill during the talent-training process.

In terms of teamwork and communication (A4), the significance level of its
F-value in the aspect of benefit is relatively high (the value is 0.058). Although this is
slightly higher than the significance level of 0.05, it still has a certain influence, indi-
cating that the ability of teamwork and communication plays a certain role in STT
training quality control, and attention needs to be paid to enhancing students’ ability
of teamwork and communication during the talent-training process.

In terms of the degree of industry-education integration (A5), the significance level
of its F-value in the aspect of benefit is the highest (0.014), indicating that the degree
of industry-education integration has a significant influence on STT training quality
control; therefore, attention needs to be paid to promoting industry-education inte-
gration during the talent-training process, thereby enhancing students’ hands-on
ability and the ability to succeed in the industry.

Table 2. One-way ANOVA of STT training quality control

First- Utility Reward Contribution Benefit
Level

Index F-Value Significance F-Value Significance F-Value Significance F-Value Significance

Al 0.036 0.836 0.519 0.647 1.547 0.125 3.695 0.024
A2 0.374 0.541 1.241 0.247 6.392 0.041 12.514 0.036
A3 0.169 0.769 1.306 0.361 4518 0.063 8.547 0.074
Ad 0.425 0.405 1.285 0.152 3.415 0.095 5.392 0.058
A5 0.572 0.426 0.615 0.538 4.853 0.047 7418 0.014

The constructed regression model was iterated five times, with A1, A2, A3, A4,
and A5 entering the model successively, and the following conclusions were drawn
based on the linear regression results shown in Table 3.

In the first round of iteration, knowledge structure rationality (A1) was intro-
duced into the model, the R-value of the model is 0.514, the R? is 0.615, and the
adjusted R?is 0.349, indicating that the interpretability of knowledge structure ratio-
nality for STT training quality is 34.9%.
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Table 3. Summary of linear regression model

Model R R? Adjusted R? Estimated Standard Error
1 0.514 0.615 0.349 0.61527
2 0.695 0.371 0.317 0.52961
3 0.688 0.425 0.462 0.54875
4 0.684 0.469 0.405 0.43629
5 0.552 0.327 0.410 0.32774

In the second round of iteration, innovation capability (A2) was introduced into
the model, the R value of the model was increased to 0.695, the R? is 0.371, and
the adjusted R? is 0.317, indicating that after innovation capability was added, the
interpretability of the model was increased and that innovation ability has a greater
contribution to STT training quality.

In the third round of iteration, the actual application skill (A3) was introduced
into the model, the R value of the model was increased to 0.688, the R? is 0.425, and
the adjusted R?is 0.462, indicating that the actual application skill has a great power
in interpreting the training quality of STTs and that the addition of this index further
enhanced the interpretability of the model.

In the fourth round of iteration, teamwork and communication ability (A4) was
brought into the model, the R value of the model is 0.684, the R2 is 0.469, and the
adjusted R? is 0.405, indicating that this index has a good interpretability for STT
training quality.

In the fifth round of iteration, the degree of industry-education integration (A5)
was introduced into the model, the R value of the model is 0.552, the R2 is 0.327, and
the adjusted R?is 0.410, indicating that the degree of industry-education integration
also has a great power interpreting the training quality of STTs and that adding this
index further enhanced the interpretability of the model.

Next, the variance of the proposed EIS was analyzed under stepwise regression
strategy, and the following conclusions were drawn based Table 4.

In the first round of iteration, the regression sum of squares is 65.142, the resid-
ual sum of squares is 162.395, and the total sum of squares is 148.273; the F-value is
125.639, and the level of significance is 0.002, which is much lower than the signifi-
cance level of 0.05, indicating that in the first model, the independent variables have
a significant influence on the dependent variable.

In the second round of iteration, the regression sum of squares is 72.415, the
residual sum of squares is 116.395, the total sum of squares is 135.284; the F-value is
174.036, and the level of significance is 0.001, which is much lower than the signif-
icance level of 0.05, indicating that in the second model, the independent variables
have a greater influence on the dependent variable.

In the third round of iteration, the regression sum of squares is 85.417, the resid-
ual sum of squares is 162.359, the total sum of squares is 158.374; the F-value is
85.419, and the level of significance is 0.095, which is slightly higher than the signif-
icance level of 0.05, indicating that in the third model, the influence of independent
variables on the dependent variable is not significant.

In the fourth round of iteration, the regression sum of squares is 81.625, the
residual sum of squares is 169.341, the total sum of squares is 152.847; the F-value
is 66.395, and the level of significance is 0.058e, which is slightly higher than the
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significance level of 0.05, indicating that in the fourth model, the influence of inde-
pendent variables on the dependent variable is not significant.

In the fifth round of iteration, the regression sum of squares, the residual sum
of squares, and the total sum of squares were all increased, but the F-value and the
level of significance were not given, so the significance could not be judged and
more information is needed to analyze the effect of the fifth model.

Table 4. Variance analysis

Model Sum of Squares df Mean Square F Significance
1 | Regression 65.142 1 63.254 125.639 0.002
Residual 162.395 314 0.314
Total 148.273 325
2 | Regression 72415 2 32417 174.036 0.001
Residual 116.395 369 0.396
Total 135.284 384
3 | Regression 85.417 3 25.596 85.419 0.095
Residual 162.359 301 0.315
Total 158.374 324
4 | Regression 81.625 4 29.625 66.395 0.058
Residual 169.341 328 0.328
Total 152.847 391
5 | Regression 83.157 5
Residual 177.342 311
Total 138.679

5 CONCLUSION

This study explored the problem of STT training quality evaluation. First, the STT
training quality control was discussed to ensure the evaluation criteria could be
implemented during the talent-training process; then an EIS was created for STT
evaluation with weight values assigned to each index by the entropy method, and
the gray comprehensive evaluation method was employed for the said evaluation
task. After that, a survey was carried out to investigate the capabilities should be
possessed by STTs. The correlation coefficients of each evaluation index were ana-
lyzed, one-way ANOVA of STT training quality control was carried out, and the con-
clusion that innovation ability has a great influence on STT training quality was
drawn. Next, a regression model of five iterations was constructed, variance analysis
and a significance test of regression coefficients was performed, and the experimen-
tal results were analyzed. Finally, the STT training quality control was subjected to
colinearity diagnostics, and it was concluded that special attention needs to be paid
to the relationship between these variables during STT training to reduce the influ-
ence of multicolinearity on regression analysis.
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