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Abstract 
As digital technology continues to drive changes in education, teachers are re-
quired to develop new talents during digital transformation. European Union, 
UNESCO, United States, Spain, and Norway have released new frameworks for 
teacher development. It is necessary to learn from other’s experiences. This 
study conducts a systematic literature analysis on teacher development during 
digital transformation in the SSCI database, and sorted out the theories, factors, 
and analyzed the research gaps in this field. 
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1. Introduction 

Recently, technology-driven changes in education led to the discussions about 
teacher standards. The Horizon Report states that teachers should develop literacy 
and competence in distance/blended teaching and AI-based teaching. European 
Union, Spain and Norway released frameworks for teacher development. For ex-
ample, digital competence, first proposed by the EU [1], refers to the ability to use 
information society technologies confidently and critically for work, leisure and 
communication. It is necessary to draw reference from other countries, especially 
the theories and practical experiences in teacher development. 
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2. Literature Review 

In the context of digital development, Scholars conducted several reviews of re-
search on digital competence of teachers. Among them, Pettersson [2] conducted 
a systematic review of 41 relevant literature in higher education from 2007 to 2017, 
summarizing the themes and hotspots in the field. Fernández-Batanero et al. [3] 
conducted a systematic review of 2008-2018 and sorted out the impact of profes-
sional training on teachers’ digital competence and the main research methods. 
Zhao et al. [4] analyzed the definitions, evaluation dimensions, research objec-
tives, research methods, findings, and limitations of related studies in the years 
2015-2021. However, the above studies lack a comparison of the content of teacher 
digital competence and an analysis of the factors. There is a need to do further 
research. 

3. Methodology 

This study will be organized around the following questions: 
1) What theories have been used in established research? 
2) What impacts on teachers to develop have been identified by established re-

search? 
3) What research gaps remain in the field? 
Literature database is “SSCI core collection”. Topic 1 is “digital competence”, 

Topic 2 is “teachers” or “educators”, and the search relationship between topics is 
“and”. Based on the above conditions, a total of 459 results were first retrieved, 
and then the literature with low relevance to this study was manually removed, 
and 62 documents were finally identified. 

After that, this study drew on the methodology adopted by Zhao et al. [5], which 
coded the authors, year of publication, research methodology, data sources, re-
search subjects, research tools, number of citations, research questions, findings 
and research gaps. 

4. Findings 

Through a systematic analysis, it is found that the research in this field can be 
classified into two categories: theory construction and analysis of factors. This 
study conducted a comparative analysis of the representative theoretical models, 
sorted out the factors and proposed the research gaps that existed in this field. 

4.1. Theoretical Construction 

In the theoretical construction study, six models with high impact were identified 
based on the number of citations. Among them, Krumsvik [6] used a model of 
digital competence for teachers. This model is currently the most cited. 

Instefjord & Munthe [7] analyzed the models of Zhao et al. [8], Mishra & Koehler 
[9], and Krumsvik [10]. They further argued that teachers’ digital competence in-
clude technological proficiency, pedagogical compatibility, and social awareness. 
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Falloon [11] reviewed the SAMR model [12], the TPACK model [9], the digital 
competency model [13], and updated the digital competence framework for 
teachers. 

In addition to the theoretical models proposed by scholars, international organ-
izations such as UNESCO and the European Union, countries such as the United 
States, the United Kingdom, Spain, Norway, Colombia, and Chile also released 
frameworks of digital competence for teachers. 

A comparative analysis of the models and frameworks mentioned above reveals 
that teachers need to master digital technology skills, develop the ability to adopt 
appropriate pedagogies, and adherence to ethics in the use of technology. How-
ever, there are also some individualized features that reflect different considera-
tions of the designers. Of all the models, the one developed by the United States 
and the other one developed by European Union are relatively more cited. Both 
include areas such as teaching, professional development, digital resource appli-
cation, assessment, empowering learners, and facilitating the development of 
learners’ digital competences. Besides, American teachers are expected to promote 
digital applications and foster a digital culture, while EU teachers are required to 
produce digital information and develop students’ learning strategies in digital 
environments. 

4.2. Factors on Teachers to Develop Digital Competence 

The factors on teachers to develop digital competence can be categorized into per-
sonal and environmental ones. A large amount of literature focuses on personal 
factors, which can be further subdivided into gender, age, teaching experience, 
specialty, etc. 

In addition to gender, age is also an important personal factor that contributes 
to the differences in teachers’ digital competence. It is found that younger teachers 
are significantly more digitally competent than older ones [14], and that younger 
teachers try digital technology earlier than older ones [15]. 

In addition, it is found that teachers are motivated by their attitudes and beliefs 
about ICT technology to integrate technology in their class. For example, Hatlevik 
& Hatlevik [16] conducted a survey with 1158 teachers in 116 Norwegian schools 
and found that teacher self-efficacy in using ICT technology was significantly cor-
related with self-efficacy. Choi et al. [17] found through a survey that self-efficacy 
significantly predicted teachers perceived digital competence. 

There are relatively few empirical studies on other personal factors, but it is 
confirmed that teachers’ ICT knowledge level [18], work experience [19], training 
experience [20], and academic qualifications [21] are important for teachers to 
develop digital competence. In addition to personal factors, the role of environ-
mental factors cannot be ignored. Teachers’ digital competence may vary in dif-
ferent technological, policy, and pedagogical environments. Such studies help to 
provide a comprehensive understanding of the current status of teachers’ digital 
competence in different environments [22]. 
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4.3. Research Gaps 

Based on a systematic literature analysis of established research, this study has 
been organized around research perspectives, objects, methods, theories and 
themes to address the research gaps in the field. 

In terms of perspectives, the data in the established studies mainly come 
from the teachers themselves. However, teachers’ digital competence develop-
ment is not only affected by individual factors, but also by environmental fac-
tors such as policy, technology and students. In view of this, it is necessary to 
adopt an ecological perspective by investigating policy makers, students, and 
other subjects. 

With regard to the object, the existing research mainly focuses on pre-service 
teachers. There are fewer research results related to in-service teachers. Scholars 
should focus more on the digital competence of in-service teachers and domestic 
teachers, so as to provide the academic community with more theoretical and case 
support. 

In terms of methodology, questionnaires, interviews, and teaching reflection 
reports are the most frequently used methods. The conclusions of existing studies 
are usually based on data from a questionnaire or an interview. It is necessary to 
know that teacher development is not just a result, but a complex and dynamic 
process. During the process of professional development, teachers may be influ-
enced by a variety of positive or negative factors, adopt individualized behaviors, 
and achieve corresponding results. These complex and dynamic features should 
be emphasized. Classroom observation over time and follow-up interviews can 
help to understand the process of teacher development. 

In terms of theoretical foundation, existing studies adopted most the model of 
teachers’ digital competence. It is difficult for the existing model to explain the 
complexity and dynamics in the process of teachers’ development, and it is also 
difficult to present the interactive influence of teachers and other subjects, so it is 
necessary to draw on the theory of complex dynamic systems and socio-cultural 
theories to analyze the professional development of teachers in depth. 

In terms of content, scholars confirmed the positive effects of the development 
of teachers’ digital competence, but there are fewer studies on the difficulties, chal-
lenges and negative factors encountered in the process of teachers’ development. 
The use of digital technology is indeed the foundation of professional develop-
ment, but how to build on this foundation to develop other areas of teachers’ dig-
ital competence is a question that remains to be answered. 

In terms of themes, scholars mainly focus on the construction of theoretical 
models and the analysis of factors. There is an urgent need explore effective de-
velopment paths for teachers to develop digital competence. Among the existing 
studies on development paths, there are more studies based on the results of 
teacher training, and not enough attention has been paid to the paths of digital 
competence enhancement, such as teaching practice, teacher community, and ac-
tion research. 
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5. Conclusion 

Modern technology calls for a new type of teacher and digital competence is the 
current research hotspot. Teachers are an important subject for the implementa-
tion of the national education strategy, shouldering the important task in the con-
text of digital transformation. Digital competence is a necessary quality of teacher 
standards. On the basis of the established research, it is an important mission of 
future scholars to construct a theoretical system of digital competence for teachers 
with different characteristics and explore the path of competence development 
that meets the needs of different teachers. 
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