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Abstract: Driven by artificial intelligence and the digital transformation of education, the path of digital technology re-

sources empowering teachers’ teaching practice in local universities has become a matter of concern. This research was 

based on the research of teachers in three local universities in Heilongjiang Province, China. The study found that digital 

technology resources, teachers’ digital knowledge skills and professional development activities form a collaborative 

mechanism of empowering teaching practice, and all three have a significant synergistic role in promoting the teaching 

practice of teachers in local universities. The intelligent analysing tool is the core driving force of digital technology re-

sources empowering teaching practice, and its data-driven learning diagnosis and teaching feedback functions become  

the key to teaching practice. Teachers’ digital knowledge and skills and professional development activities have a signifi-

cant intermediary effect, showing a hierarchical and progressive path of empowering teaching practice. Therefore, in order 

to promote the effectiveness of local universities’ digital technology resources empowering teachers’ teaching practice, we 

should build a support system of digital technology empowering teachers’ teaching practice, implement the hierarchical 

guidance of teachers’ digital knowledge and skills empowering teaching practice, and innovate the organization mode of 

teachers’ professional development activities empowering teaching practice. 

Keywords: local universities; digital technology resources; digital literacy skills; professional development activities; 

teaching practice. 
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INTRODUCTION 

The reasons for this research 

Driven by the artificial intelligence technology revolution 

and the digital transformation of education, China has succes-

sively issued the China Education Modernization 2035 and 

Outline of the Plan for Building China into a Strong Country 

in Education (2024–2035), clearly proposing a strategic path to 

lead educational development through educational digitaliza-

tion. As the main force to serve the regional economic and 

social development, the high-quality development of local 

universities is not only related to educational equity and inno-

vative talent cultivation, but also a key link in realizing  

the goal of a strong education nation. Teachers’ digital literacy, 

as the core element of education digitalization strategy, not 

only determines the practical effectiveness of intelligent tech-

nology-enabled education and teaching, but also constitutes  

an important breakthrough in cracking the bottleneck of local 

universities’ resources and enhancing the high-quality deve-

lopment of local universities. 

This study is based on the deep integration of digital 

intelligence technology and education, focusing on how 

to analyse the path of digital technology resources em-

powering university teachers’ teaching practice through 

quantitative modelling, and exploring the transmission 

relationship between digital technology resources, digital 

knowledge and skills, and professional development in 

the process of empowering the teaching practice; provid-

ing decision-making basis for the formulation of layered 

and classified local universities teacher development 

policies and optimizing the digital training of local uni-

versities, so as to promote local universities to better use 

digital intelligence technology for high-quality charac-

teristic development. 
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Literature review and research hypotheses 

Digital technology resources are adapted to teach-

ing practice. The allocation efficiency of instructional 

technology equipment directly affects the effectiveness 

of teachers’ digital practices. The accessibility and per-

ceived usefulness of digital resources significantly influ-

ence teachers’ technology adoption behaviour. The ap-

propriate digital resources can provide more possibilities 

and opportunities for teachers’ teaching practice [1]. 

However, if digital resources do not match teachers 

‘teaching practices, it will affect the cultivation of teachers’ 

information-based teaching ability [2]. Especially in  

the process of applying digital resources to teaching 

practice, the quality and reliability of digital resources 

cannot be ignored, appropriate digital resources can 

promote the improvement of teachers’ teaching practice 

efficiency [3]. In order to solve the problems of syste-

matic insufficiency and lack of precision of digital re-

sources in teachers’ teaching practice and professional 

development [4], and improve the configuration effi-

ciency of digital technology equipment, that is, enhance 

the adaptability of digital resources and teaching prac-

tice, has become a requirement for the high-quality de-

velopment of contemporary education [5]. There is  

a lack of planning in the construction of digital teaching 

resources, and the supply of digital resources is insuffi-

cient to meet the real needs of teaching [6]. Insufficient 

investment in digital resources in schools limits teachers’ 

behaviour of applying digital resources in the classroom 

[7], resulting in students not being able to fully develop 

learning skills that are compatible with the technological 

advances of the new era [8]. Digital technology re-

sources are not the more the better, too much information 

resources will make students confused and weaken  

the effectiveness of classroom teaching practice [9].  

The usefulness of resources depends on the instructional 

design rather than the technology itself. Teachers should 

choose and use digital resources that are appropriate for 

their work in digital teaching practice [10]. Teachers can 

turn abstract teaching content into audible, tangible, re-

cordable, and speakable teaching practices through  

the use of digital resources to enhance students’ interest 

[11], and the teaching practice of selecting and using 

digital resources that are more relevant to the implemen-

tation of classroom teaching [12]. 

Teachers’ digital knowledge skills, professional  

development, and teaching practice effectiveness.   

The availability of digital technology resources signifi-

cantly affects the path of teachers’ acquisition of digital 

knowledge skills [13]. Teachers need to practice the in-

teraction of technology tools, pedagogies, and subject 

matter content in order to realize effective technology 

integration [14]. Teacher professional development ac-

tivities are a key bridge between digital technology  

resources and teaching practices [15]. Situational profes-

sional development activities can accelerate the im-

provement of teachers’ digital technology application 

capabilities. The interaction between digital technology 

resources and professional development can produce 

pedagogical efficiency gains. The level of teachers’ digi-

tal knowledge skills is directly related to the reality of 

the effect of digital-enabled education and teaching prac-

tices [16]. With the rapid development of digital tech-

nology, digital knowledge skills are gradually becoming 

an important indispensable quality for college teachers to 

carry out teaching practice activities [17]. The profes-

sional development of innovative activities based on 

digital knowledge skills can promote the improvement of 

interdisciplinary thinking and the optimization of teach-

ing mode and process of college teachers [18]. All learn-

ing towards transfer must go through the process of prac-

tice, and digital applications emphasize the combination 

of digital knowledge skills and educational teaching 

practices in real situations [19]. Therefore, digital 

knowledge skills, professional development activities 

and teaching practice are closely integrated to test and 

improve teachers’ digital literacy through practical ap-

plications [20].  

The current process of acquiring teachers’ digital 

knowledge skills pays less attention to how to integrate 

digital knowledge skills with subject teaching and  

the new teaching operation path in the context of digital 

intelligence [21]. The application of teachers’ digital 

knowledge skills to teaching practice is a personalized 

and sustainable creative activity, in which teachers com-

bine their own digital knowledge skills with the actual 

practice of teaching, adopt a teaching method that meets 

the field of teaching practice, and continue to evolve in 

their professional development activities and application 

of teaching practice [22]. Teachers can only ensure  

the effectiveness of teaching practice by truly mastering 

digital knowledge skills and continuously strengthening 

them in professional development activities [23]. Teachers’ 

digital literacy skills and professional development  

activities are ultimately designed to achieve the goal of 

empowering students through digital teaching practices. 

Teachers’ digital literacy skills are the cornerstone of 

their teaching practice, and professional development 

activities are the bridge for integrating digital literacy 

skills into teaching content [24]. 

Based on the above analysis, the following hypotheses 

are proposed:  

1. Digital technology resources have a positive impact 

on teaching practice in universities, and there are diffe-

rences in the influence of different digital technology re-

sources variables. 

2. Digital knowledge and skills, professional develop-

ment activities play a positive intermediary effect in  

the process of digital technology resources affecting teach-

ing practice, and there are differences in the influence of 

different digital knowledge and skills, professional deve-

lopment activities variables. 

 

RESEARCH DESIGN 

Data sources 

In this study, teachers of three local universities in 

Heilongjiang Province were sampled as survey respondents. 

Teachers from local universities with different school-

running conditions (good, relatively good, general) were 
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selected as subjects, and 140 questionnaires were dis-

tributed to each school, with a total of 420 teachers par-

ticipating in the survey. 398 valid questionnaires were 

collected by using Questionnaire Star, and the validity 

rate was 94.76 %. Among them, males comprise 118 in-

dividuals (29.6 %), while females account for 280 

(70.4 %). In terms of age distribution, 50 participants 

(12.6 %) are aged 20–30 years, 108 (27.1 %) are 31–40 years 

old, 183 (46 %) fall into the 41–50 age bracket, and  

57 (14.3 %) are aged 51–60. Regarding professional ti-

tles, assistant professors number 62 (15.6 %), lecturers 

157 (39.4 %), associate professors 131 (32.9 %), and full 

professors 48 (12.1 %). Educational backgrounds show 

that 40 individuals (10.1 %) hold bachelor’s degrees,  

281 (70.6 %) have master’s degrees, and 77 (19.3 %) 

possess doctoral degrees. By academic discipline, hu-

manities fields are represented by 259 participants 

(65.1 %), whereas science and technology account for 

139 (34.9 %). In terms of marital status, the majority, 

331 individuals (83.2 %) are married, with 67 (16.8 %) 

reporting as unmarried. 

Questionnaire design and quality 

The questionnaire was compiled with 35 items extracted 

from China’s Teacher Digital Literacy
1
 educational stan-

dards. The first part is the independent variable, with  

6 items on the availability of digital technology resources. 

The second part is the mediating variable, including 4 items 

on teachers’ digital knowledge and skills and 5 items on 

professional development activities. The third part is  

the dependent variable, teaching practice which consisted of  

14 items, including teaching design, teaching implementa-

tion, academic evaluation, and collaborative education. 

Detailed descriptions of the variables are shown in Table 1, 

and the questionnaire adopts a 5-point Likert scale, with  

1 indicating a high degree of conformity, 5 indicating  

the worst degree of conformity, and the degree of confor-

mity decreasing with the increase of scores.  

The quality of the questionnaire was tested using 

SPSS20.0, AMOS20.0. The results showed that the fit indi-

ces of the measurement model were CMIN/DF=3.869, 

NFI=0.911, RFI=0.900, IFI=0.932, TLI=0.924, CFI=0.932, 

RMSEA=0.085, and SRMR=0.0382. The fit indices of the 

structural model were CMIN/DF=3.869, NFI=0.911, 

RFI=0.900, IFI=0.932, TLI=0.924, CFI=0.932, 

RMSEA=0.085, and SRMR=0.0382. The model fit indices 

all reached the recommended values, which indicates that 

the quality of the questionnaire was good, with good reli-

ability and validity. 

Method 

In order to analyse which variables are related to  

the teaching practice of teachers in local universities, this 

study used SPSS 20.0 to conduct correlation analysis.  

The correlation between teachers’ teaching practices and 

                                                           
1 Notice of the Ministry of Education on the Issuance of  

Education Industry Standards for “Teacher Digital Literacy”. 

Ministry of Education of the People’s Republic of China.  

URL: http://www.moe.gov.cn/srcsite/A16/s3342/202302/t20230214_ 

1044634.html. 

digital technology resources, digital literacy skills, and pro-

fessional development activities in local universities was 

explored, and the degree of correlation between the vari-

ables was examined. 

To explore the differences in the influence of digital 

technology resources, teachers’ digital knowledge and 

skills, and teachers’ professional development activities 

on teachers’ teaching practices, digital technology re-

sources, teachers’ digital knowledge and skills, and 

teachers’ professional development activities were taken 

as independent variables, and teaching practices as  

the dependent variable, and stepwise regression was used 

for significance testing. 

In order to analyse whether digital knowledge skills and 

professional development activities play a mediating role in 

the process of digital technology resources affecting teach-

ing practice, digital technology resources as the indepen-

dent variable, teaching practice as the dependent variable, 

and digital knowledge skills and professional development 

activities as the mediating variables were tested for mediat-

ing effects by using SPSS 20.0 with regression analysis and 

Model 4 in Process to investigate their significance.  

The significance was investigated using SPSS20.0 with 

regression analysis and model 4 in Process. 

 

RESULTS 

Analysis of factors related to teachers’ teaching practice 

Table 2 shows the data analysed for the factors re-

lated to teaching practice. In terms of mean values, all 

variables are in the range of relatively good and general. 

In contrast, the level of professional development activi-

ties is higher and close to relatively good. Teaching prac-

tice of teachers in local colleges and universities is sig-

nificantly and positively correlated with digital techno-

logy resources of schools, digital knowledge skills of 

teachers, and professional development activities of 

teachers, in which teaching practice is highly correlated 

with digital knowledge skills (r=0.887), and teaching 

practice is moderately correlated with digital technology 

resources and professional development activities 

(r=0.657, 0.761). Digital technology resources, teachers’ 

digital knowledge skills, and teachers’ professional de-

velopment were correlated with each other, and all of 

them were significantly positively correlated. It can be 

hypothesized that it is necessary to pay attention to digi-

tal technology resources, teachers’ digital knowledge 

skills, and teachers’ professional development in order to 

improve the effectiveness of teachers’ teaching practice. 

Regression analysis of the influence of digital technology 

resources on teachers’ teaching practice 

Table 3 shows the regression analysis of the influence of 

digital technology resources and its elements on teachers’ 

teaching practice. The influence of digital technology re-

sources and each item of digital technology resources on 

teachers’ teaching practice is analysed by taking digital 

technology resources and teaching practice as independent 

variables and teaching practice as dependent variable.  

The results of the statistical data (see Table 3) show that 
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Table 1. Descriptive analysis of variables 

Таблица 1. Дескриптивный анализ переменных 

 

 

Variables Variable description 
Maximum 

value 
Minimum 

value 
Mean 
value 

Standard 
deviation 

Availability  

and usage  

of digital  

technology  

resources 

General educational software provided by schools  

for teachers 
1 5 2.42 1.035 

Subject-specific software for education and teaching  

provided by schools for teachers 
1 5 3.15 1.146 

Digital educational resources provided by schools  

for teachers 
1 5 2.56 1.055 

Smart education platforms provided by schools  

for teachers 
1 5 2.26 0.992 

Intelligent analysis and evaluation tools related  

to education and teaching provided by schools for teachers 
1 5 2.79 1.165 

The number of smart classrooms in schools 1 5 2.47 1.040 

D
ig

it
a

l 
k

n
o

w
le

d
g

e 
a

n
d

 s
k

il
ls

 

Knowledge 

Understand the connotative characteristics of common  

digital technologies 
1 5 2.33 0.933 

Be able to propose procedures and methods for problem- 

solving in the use of digital technologies 
1 5 2.49 0.973 

Skills 

Master the principles and methods of selecting digital  

devices, software, and platforms in education  

and teaching 

1 5 2.50 0.941 

Proficiently operate digital devices, software,  

and platforms to solve common problems 
1 5 2.50 0.883 

P
ro

fe
ss

io
n

a
l 

d
ev

el
o

p
m

en
t 

Learning  

and  

professional  

development 

Be able to carry out learning by utilizing digital  

technology resources according to personal development  
needs 

1 5 2.06 0.888 

Be able to analyze personal teaching practice by using  

digital technology resources to support teaching  
reflection and improvement 

1 5 2.15 0.930 

Be able to participate in or preside over online  

professional development communities, learn together,  
share experiences, seek help, and solve problems 

1 5 2.20 0.958 

Teaching 

research  

and  
innovation 

Be able to use digital technology resources to support  

teaching research activities in response to digital teaching  

problems 

1 5 2.19 0.920 

Be able to continuously innovate teaching models,  

improve teaching activities, and transform students’  

learning styles by using digital technology resources 

1 5 2.18 0.931 

T
ea

ch
in

g
 p

ra
ct

ic
e 

Teaching 

design 

Be able to use digital evaluation tools to analyze students’  

learning situations 
1 5 2.52 0.927 

Be able to collect from multiple channels, and select,  

manage, and create digital educational resources  
according to teaching needs 

1 5 2.51 0.908 

Be able to design teaching activities that integrate digital  

technology resources according to teaching objectives 
1 5 2.45 0.890 
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