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Abstract  Teachers are the primary resource 
of education and an important guarantee for 
building a high-quality education system. 
Teaching research is an effective way for 
teacher professional development. This paper 
focuses on problems of the failure of traditional 
teaching research models, unbalanced supply, 
and inaccurate support, with the core goal of 
realizing the clustered, synergistic, and high-
quality development of teachers, and builds 
a new form model of three integrations, 
one focus, and N innovations for regional 
informatization teaching research with 
innovative characteristics, a dual coordination 
mechanism for the clustered high-quality 
development of teachers, and an accurate 
support strategy for the comprehensive literacy 
of teacher informatization teaching research.
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teaching research, clustered high-quality 
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1	 Introduction

Chinese President Xi Jinping (2014) 

points out that “national prosperity and 
revitalization, and educational development...  
It is necessary to vigorously cultivate 
high-quality and professional teachers.” 
The Fifth Plenary Session of the 19th 
CPC Central Committee proposes: 
“Build a high-quality education system” 
(Xinhuanet, 2020). To rejuvenate the 
country, teachers must be strengthened 
first. Teachers are the primary resource of 
education and an important guarantee for 
building a high-quality education system. 
Teaching research is an effective way for 
teacher professional development. With 
the development and application of the 
internet, big data, and artificial intelligence 
(AI), teaching research has entered a 
new era, bringing new demands and new 
challenges.

The Chinese government has 
always attached great importance to the 
construction of teacher profession and 
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teaching research, and has successively 
issued policy documents such as the Ten-
Year Development Plan for Education 
Informatization (2011–2020) (MoE, 2012),  
and the Action Plan for Education 
Informatization 2.0 (MoE, 2018b), which 
points out to carry out informatized 
teaching research. The Opinions of the 
CPC Central Committee and the State 
Council on Comprehensively Deepening the 
Reform of Teacher Profession Construction 
in the New Era proposes that millions of 
backbone teachers, hundreds thousands of 
outstanding teachers, and tens thousands 
of educators should be cultivated. It also 
mentions that teachers should actively 
adapt to new technological changes such 
as informatization and AI. Furthermore, 
it is necessary to promote the organic 
integration of information technology and 
teacher training, and implement mixed 
online and offline study. The Notice of 
the Ministry of Education and Other Five 
Departments on Issuing the Action Plan 
for Teacher Education Revitalization 
(2018–2022) takes innovating teacher 
education models, paying attention to 
information technology application 
capabilities, and basically forming new 
forms of teacher education as development 
goals (MoE, 2018a). The Opinions of the 
Ministry of Education on Strengthening 
and Improving Teaching Research Work in 
Basic Education in the New Era points out 
that, in the face of new forms, new tasks, 
and new requirements to comprehensively  
improve the quality of basic education, it 
is necessary to innovate teaching research 
methods and adopt regional teaching 
research, online teaching research, and 

other ways according to local conditions 
to improve the pertinence, effectiveness, 
attractiveness, and creativity of teaching 
research work (MoE, 2019). In this 
context, it is of great significance to make 
full use of informatization empowerment 
to solve difficult problems in traditional 
teaching research and meet the needs of 
the overall high-quality development of 
teachers. These difficulties are mainly 
reflected in, first, structural problems: the 
demand of regional teachers is complex, 
and the unified teaching research model 
fails; second, mechanism problems: 
discrete teaching research service elements 
and unbalanced supply; third, efficiency 
problems: extensive development of 
front-line teachers’ teaching research 
and inaccurate large-scale personalized  
support.

2	 Guiding Ideology

The form of teacher teaching research 
supported by informatization continues 
to develop. It has gone through the 
process from informatization teaching 
research with digital text interaction and 
community teaching research in teachers’ 
online practice communities, to “internet + 
teaching research” supported by intelligent 
interconnection technologies (Hu & Xu, 
2020), presenting innovative characteristics 
such as openness, synergy, data, and 
integration (Cao, 2019). In the context of 
digital innovation in education, this study 
focuses on the problems of the failure 
of traditional teaching research models, 
unbalanced supply, and inaccurate support, 
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conducting research and practice spanning 
fifteen years.

2.1     Implementing the National 
Development Plan for Teacher 
Profession Construction under the 
Guidance of Policies

The authors fully implement the Chinese 
education policy and explore regional 
teaching research practice models for teachers 
to carry out various information technology 
support in accordance with national strategies 
such as the Ten-Year Development Plan for 
Education Informatization (2011–2020), 
the Opinions of the CPC Central Committee 
and the State Council on Comprehensively 
Deepening the Reform of Teacher Profession 
Construction in the New Era, and the 
Project to Improve the Application Ability 
of Information Technology for Primary and 
Secondary School Teachers, so as to improve 
the teaching research ability of primary and 
secondary school teachers and enhance the 
overall quality of the faculty.

2.2     Giving Full Play to the 
Empowerment Advantages of New-
Generation Information Technology 
and Effectively Promoting the 
Mechanism Reform of Teachers’ 
Teaching Research

The authors pay attention to the 
transformation of theoretical achievements 
into practical actions, give full play to the 
advantages of integration of information 
technology and teachers’ teaching research, 
and promote the coordinated development 
of relevant stakeholders, resources, contents, 
environment, and evaluation of teachers’ 
teaching research. They vigorously promote 

the role of new technologies in reforming 
teachers’ teaching research structure and 
service model, and build a development 
mechanism that guides teachers’ teaching 
research-related subjects to collaborate 
with each other, to promote the balanced 
allocation of teachers’ teaching research 
resources.

2.3     Guided by the Concept 
of Clustered High-Quality 
Development, Continuously 
Iterating and Improving Teachers’ 
Teaching Research Strategies

This study is based on the concept of 
clustered high-quality development of 
teachers, and guided by the large-scale 
development of information-empowered 
teachers, to realize high-quality supply for 
teacher clustered development. By enriching 
the collective teaching research paths of 
informatization, it meets the needs of large-
scale professional high-quality development 
of teachers at different types and levels. It 
aims to systematically innovate teachers’ 
collective teaching research models and 
methods, improve their information literacy 
and ability to collectively solve problems in 
teaching practice, and enhance the overall 
level of teachers.

3	 Problem Solving Process and 
Method

3.1     Problem Solving Ideas

In terms of top-level design (as shown 
in Figure 1), firstly, this study clarifies 
the core development goal, that is, to 
realize “informatization teaching research 
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empowers clustered, synergistic, and high-
quality development of teachers.” Secondly, 
from the perspective of “what to do, how 
to do it, and what the outcome is,” the core 
development goal is divided into three 
organically related sections: “problem 
demand analysis,” “construction of new 
teaching research form,” and “empirical 
application demonstration.” Finally, in 
view of the pain points of traditional 
teaching research, countermeasures are 
worked out based on “path dependence, 
synergistic mechanism, and technology 
empowerment” to achieve the overall high-
quality development of teachers. In terms 
of technical route, to solve the structural 
problems, mechanism problems and 
efficiency problems exposed in traditional 

teaching research, according to the 
route of “basic investigation‒theoretical 
construction‒model sorting‒empirical 
application‒iterative promotion” and 
combined with the practical characteristics 
of teachers’ teaching research, the paradigm 
and empirical method of “design-based 
research” are generally adopted to promote 
the deep application and broad radiation of 
informatization teaching research.

3.2     Problem-Solving Process and 
Method

3.2.1  Basic Research Stage (2006‒2008)

Since 2006, the project team of this study 
has successively carried out research 
on the current situation and needs of 
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informatization teaching research in 
combination with teacher professional 
development and training needs. For 
example, the project team made literature 
research to analyze the problems, needs, and 
solutions of school-based teaching research; 
literature research and blog teaching 
research platform “Tianhe Tribe” case 
study were used to study the construction 
characteristics of teachers’ online learning 
community. At the same time, a survey was 
conducted on the professional development 
and teaching research needs of more than 
20,000 primary and secondary school 
teachers in Guangzhou.

3.2.2  Theoretical Construction Stage 
(2008‒2010)

(1) Based on the path dependence principle, 
the project team of this study solved the 
structural problem of failure of regional 
unified teaching research model. Since 
2008, by analyzing the goal, content, and 
structure of teachers’ teaching research 
ability, it was necessary to clearly pay 
attention to the basic requirements of deep 
integration between teaching research 
theory and practice, discipline literacy 
and information literacy, school-based 
teaching research and regional teaching 
research in the process of informatization 
teaching research. At the same time, path-
dependent theory was applied to analyze 
the influencing factors and paths of 
informatization teaching research model 
(Hu, 2008).

(2) The project team of this study 
explored a synergistic mechanism to solve 
the mechanism problem of imbalance 
between the supply level of teaching 

research services and the demand for 
clustered development of teachers. The 
clustered high-quality development was 
reflected in the synergistic and efficient 
development of the teaching research 
community with objectives, resources, 
contents, activities, and evaluation as 
effective links. The project team took 
synergistic empowerment as the core 
of exploring and solving developmental 
mechanism problems. On the one hand, in 
view of the scattered human resources and 
complex overlapping roles in the teaching 
research system, it clarified the functional 
positioning of key teaching research 
subjects (universities, teacher training 
management departments, and primary 
and secondary schools); on the other 
hand, it explored the potential of the latest 
information technology empowerment 
(internet, data-driven, etc.) in view of 
the shortcomings of traditional teaching 
research services such as small scale and 
single structure. By giving full play to 
the empowering role of technology and 
subjects, a new mechanism for teaching-
research synergy was created. 

(3) In combination with the new 
development of information technology, it 
solved the efficiency problem of inaccurate 
support for teachers’ informatization 
teaching research literacy on a large 
scale and accurately. On the one hand, 
new technologies were adopted to carry 
out teaching research analysis. Based on 
data-driven, teaching research behavior 
coding, social network analysis, and other 
technologies, various types of teaching 
research data, such as teaching research 
behaviors, teaching research relationships, 



164Frontiers of Education in China-Selected Publications from Chinese Universities

and teaching research blind spots, were 
collected and scientifically analyzed from 
multiple sources, so as to effectively 
assist teachers’ informatization teaching 
research literacy. On the other hand, 
it advocated learning from courses to 
improve teachers’ theoretical literacy of 
teaching research through course research; 
the research on topics to enhance teachers’ 
scientific literacy of teaching research with 
small topic research; implementing in 
classrooms to implement the integration 
of teachers’ informatization teaching 
research and discipline practice with 
problem-oriented teaching practice.

3.2.3  Model Sorting Stage (2010‒2012)

Due to the existence and practical 
differences of path dependence, the 
“internet + teaching research” model would  
inevitably present a diversified state. 
The project team continued to track the 
new development of informatization 
teaching research models, systematically 
sorted out various regional informatization 
teaching research models, and analyzed 
their connotations, characteristics, and 
advantages. For example, online and 
offline mixed teaching research, course 
case teaching research, blog teaching 
research, network integration, etc. laid the 
foundation for future iterative upgrading 
of informatization teaching research model 
(Hu & Cao, 2019).

3.2.4  Empirical Application Stage (2012‒2015)

Since 2012, practical verification 
applications have been carried out in 
small areas and schools. e.g., guiding 
the Teaching Research Office of Tianhe 

District and many schools to carry out 
online teaching research activities based 
on education blogs, and applied the 
results of online community synergistic 
teaching and research to the practice of 
teaching and research synergy among 
teachers. In 2013, the project team 
cooperated with the National Center for 
Educational Technology to carry out 
practical research on virtual learning 
communities for teachers; in combination 
with the demonstration online training 
and school-based training integration 
project of the “National Training Plan” 
in 2015 by the Department of Teacher 
Affairs of the Ministry of Education, 
the teaching research practice of  
“regional organization + mixed training + 
heterogeneous classrooms” was conducted 
in economically underdeveloped areas to 
cultivate the seeds of regional teaching 
research activities and backbone teachers.

3.2.5  Iterative Promotion Stage (2015‒2021)

The project team promoted the large-scale 
practice and application of research results 
with the strategy of “five modernizations,” 
including “deepening the leadership of 
teachers’ teaching research frontier theory, 
strengthening the application of teachers’ 
teaching research practice support, refining 
teachers’ online teaching research scenario 
guidance, diversifying the construction of 
teaching research media resources, and 
accurately evaluating teachers’ teaching 
research efficiency.” 

(1) Test the effect of iterative 
promotion with the practice of “from small 
to large.” From guiding online teaching 
research in Tianhe District to expanding 
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the scope of practical test, the project host 
gradually promoted it to other regions, 
the whole province, and even the whole 
country. He guided some primary and 
secondary schools in Guangzhou, formed 
a mixed teaching research community led 
by university scientific research teams and 
famous teachers, and carried out activities 
such as high-quality course case study, 
teaching research topic research guidance, 
and academic achievement publication; 
guided the Education Bureau of Tianhe 
District and Lianshan Zhuang and Yao 
Autonomous County to carry out joint 
cross-regional synergistic teaching research; 
applied the network mixed teaching 
research model to the teaching research of 
backbone teachers in Beijiao Town, Shunde 
City with the role of the tutor of backbone 
class of famous teachers during curriculum 
reform; cooperated with the National 
Center for Educational Technology and 
Central China Normal University to guide 
the teaching research practice supported 
by information technology in 35 pilot 
areas across the country, promoting the 
faculty development; during the outbreak 
of COVID-19, promoted informatization 
teaching research achievements through 
online lectures to promote the clustered, 
synergistic, and high-quality development 
of teachers. 

(2) The project team continuously 
optimized and innovated teaching 
research methods and models through 
“technological upgrading.” For  
example, after 2015, the project team 
advocated teachers to upgrade their technical 
means and carry out practical activities such 
as live teaching research and precision 

teaching research by relying on live 
broadcasting technology, mobile terminals, 
and artificial intelligence technology; since 
2016, new technologies such as big data and 
artificial intelligence have been applied to 
large-scale diagnostic analysis and accurate 
support of informatization teaching research  
literacy.

4	 Theoretically Constructing a 
New Form Model of Regional 
Informatization Teaching 
Research That Meets the 
Diversified Development 
Needs of Teachers

China has a large number of teachers. 
Affected by many factors such as regional 
economy, school environment, discipline 
development, teacher level, their own 
teaching research needs, and technical 
conditions, the teaching research needs 
among teachers are complex. The one-size-
fits-all teaching research model leads to 
difficulty in adjusting to meet everyone’s 
requirements, making it difficult for most 
teachers to fully develop. It is urgent to 
explore diversified teaching research models 
that can meet the development of teachers.

In view of this structural problem, this 
study is based on the path dependence theory 
and combined with differentiation factors 
to analyze and solve the failure of regional 
unified informatization teaching research 
model. Considering the factors of economic 
conditions, faculty level, and technical 
conditions, as well as the diversification of 
regional teaching research development 
paths, the key requirements for high-quality 
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development of regional teaching research  
in the new era are clarified. The basic 
requirement is the integration of teaching 
research theory and practice, discipline 
literacy and information literacy, and 
regional teaching research and school-based 
teaching research. Online and offline mixed 
teaching research is the main model. N types 
of innovative derivative teaching research 
models such as lesson study (Yang & Tong, 
2015) toward promoting teachers’synergistic 
knowledge construction and precision 
teaching research with data-driven 
transformation (Yang et al., 2021) have 
been systematically sorted out. A new form 
model of regional informatization teaching 
research featuring three integrations, one 
focus, and N innovations has been built (as 
shown in Figure 2).

5	 Building a Dual Coordination 
Mechanism for Clustered 
High-Quality Development 
of Teachers Empowered by 
Informatization Teaching 
Research in Practice

In view of the mechanism difficulties, 
this study analyzes the factors, resources, 
contents, environment, and performance 
evaluation system in regional teaching 
research from multiple dimensions, 
realizes the transformation from 
isolation to openness and integration, 
from decentralization to coordinated 
development, forms the organic integration, 
reasonable flow, and sharing utilization of 
innovative elements such as talent, funds, 
information, technology, and equipment, 

Figure 2　A New Form Model of Regional Informatization Teaching Research: Three Integrations, One Focus, and N Innovations
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and constructs a dual coordination 
mechanism for clustered high-quality 
development of teachers empowered by 
informatization teaching research, as shown 
in Figure 3.

5.1     Implementation Mechanism of 
“Synergy among Three Subjects”

Through the implementation mechanism 
of “tripartite synergy” among universities, 
teaching research departments, and 
primary and secondary schools, the project 
team effectively integrates and gathers 
subject elements to promote the clustered 
development of teaching research. For 
example, it has cooperated with the National 
Center for Educational Technology, Tianhe 
District of Guangdong Province, and other 
regions and schools to effectively expand 
the supply scale of informatization teaching 
research services in the form of specially 
invited education experts and famous 
teacher studios.

5.2     “Triple Technology Synergy” 
Empowerment Mechanism

With the help of the “triple technology 
synergy” empowerment mechanism of 
internet, big data, and artificial intelligence, 
the relationship between teaching research 
subjects has been changed, the structure of 
teaching research has been reformed, and 
the scale of teaching research services has 
been expanded, thus promoting the large-
scale coordinated development of teachers’ 
teaching research quality (Guo & Zheng, 
2019). From the perspectives of teaching 
research data collection, classification, and 
effective correlation, it explores the feasibility 
guidelines for teacher portrait implementation 
relying on various technologies such as the 
internet, big data, and artificial intelligence 
(Hu & Lin, 2019). For example, it guides the 
National Center for Educational Technology 
to build an intelligent training platform for 
teachers and serve their teaching research 
practice on a large scale. 
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6	 Building a Precision Support 
Strategy for Teachers’ 
Informatization Teaching 
Research Literacy in Practice

The project team carries out intelligent 
teacher portraits in combination with 
teaching research big data to precisely 
diagnose shortcomings and blind spots 
on a large scale. Through the strategy 
combined with curriculum research, 
lesson study, small topic research, and 
problem-oriented teaching practice, the 
project team can realize the goal of learning 
from courses, practicing in classroom, 
researching on projects, and implementing 
discipline practice, and effectively help 
teachers improve their informatization 
teaching research literacy, as shown in Figure 4.

6.1     Learning from Curriculum: 
Improving Teachers’ Theoretical 
Literacy of Teaching Research 
through Curriculum Research

Teachers are encouraged to learn from 
curriculum and improve their theoretical 
literacy of teaching research through 
systematic curriculum research. For 
example, the project team analyzes the needs 
of primary and secondary school teachers 
for professional development literacy, 
constructs and designs a curriculum 
system and gradient framework to promote 
the development of their professional 
knowledge, and edits the Teaching Skills 
Development Series of New Curriculum 
under the background of informatization.

6.2     Practicing in Classroom: 
Optimizing Teachers’ Practical 
Literacy of Teaching Research with 
Lesson Study

The project team guides teachers to practice 
in class and optimize the practical literacy 
of teaching research through lesson study. 
For example, it has successively carried out 
lesson study by relying on online famous 
teacher workshops, case teaching research, 
live teaching research, and other teaching 
research models. The results of a series of 
case evaluations are serialized in the form 
of columns in the Information Technology 
Education journal to promote the course 
case study strategy among front-line 
teachers.

6.3     Researching on Topics: 
Enhancing Teachers’ Scientific 
Research Literacy through Small 
Topic Research

It is important to guide teachers to research 
on projects and enhance their scientific 
research literacy through small topic 
research. The project team has designed a 
research guidance framework and effective 
support strategies for small topic research 
covering teaching research topic selection, 
efficient acquisition of research data, research 
design, data analysis, research methods and 
implementation, and effective extraction of 
scientific research achievements.
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6.4     Implementing Discipline 
Practice: Implementing 
the Integration of Teacher 
Informatization Teaching Research 
and Discipline Practice with 
Problem-Oriented Teaching Practice

Aiming at and solving problems are 
characteristic invariants that transcend 
discipline content, technical scenarios, 
and teaching models in various teaching 
behaviors. The purpose of this study is to 
train students’ problem-solving ability and 
advanced thinking skills by using effective 

teaching problems with rich types and 
good quality throughout the teaching  
process.

In a word, by collecting big data 
for intelligent portraits, precise diagnosing 
teaching research pain points, and applying 
new technologies to comprehensively 
collect big data of curriculum, course 
cases, and projects for precision diagnosis 
of teacher portraits and problem-oriented 
teaching practices, the practical level of 
teachers’ teaching research ability has been 
be effectively improved.

Figure 4　“Three Lessons and One Question”Precision Support Strategy for Teachers’ Informatization Teaching Research 
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