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Abstract

The study aimed to evaluate the role of Al in higher education teacher training and
professional development from the teachers’ perspective. Based on this, suitable objectives
have been developed, which helped to analyse and evaluate the benefit and significance of
Al in teacher training and professional development. The variables chosen for this study are
attributable to the theoretical frameworks deemed adequate for this research and have been
beneficial in the identification of key constructs: “Teacher training programme”, “Teacher’s
attitude towards Al”, “Teacher’s compatibility”, and “Teacher's relative advantage” and their
impact on the “Professional Development" of the teachers. 367 teachers of Beijing Normal
University will be included as the sample and the collected data will be analysed through IBM
SPSS software. It is expected that relationships between the variables can be supported, and
the outcome can be helpful to gain new insights. The outcome is generated with the help of
guantitative data after testing its reliability. However, the study is conducted only considering
specific regions; therefore, it is suggested that future researchers will be able to conduct the
study considering various regions of China.

Keywords: Online Education, Ai-Powered Learning, Personalized Learning, Digital Literacy,
Pedagogical Knowledge

Introduction
Research Background

A study by Haleem et al. (2022) revealed that responses and services are the two
primary forms of artificial intelligence (Al) in educational components. Artificial intelligence is
used by Al solutions as elements to automate, support, or personalise operations by
forecasting results based on user environment or requirements. They are implemented both
within the premises and cloud architecture, and they make use of machine learning and
natural language processing (NLP) technologies. The future rise of artificial intelligence (Al) in
the education sector is anticipated to be driven by the growing popularity of online learning
(Chaudhry & Kazim, 2021). Online education, often known as e-learning or virtual learning, is
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the process of delivering teaching and educational materials over a computer network or
other digital tools.

The market for Al in education has expanded rapidly in the last several years. At a
compound annual growth rate (CAGR) of 38.4%, it will increase from $5.47 billion in 2024 to
§7.57 billion in 2025. Big data and analytics, personalised education systems, online
educational resources, personalised learning campaigns, and preliminary Al tutoring
techniques are all responsible for the increase over the historic time
(thebusinessresearchcompany.com, 2025). Moreover, Boretti (2024) claimed that in the
upcoming years, market demand for Al in education is anticipated to develop at an
exponential rate. It will increase at a compound annual growth rate (CAGR) of 41.4% to $30.28
billion in 2029. Virtual and blended learning, Al-enabled instruments for evaluation, rising
Edtech investments, and teacher assistance mechanisms are all responsible for the rise
throughout the predicted period (thebusinessresearchcompany.com, 2025).
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Fig. 1 The Global Market Report of Al in Education
(Source: thebusinessresearchcompany.com, 2025)

According to Khan et al. (2022), through this investment, the educational institutions
hope to increase their market share in the education sector, improve their Al-powered
teacher and student learning remedies, broaden their audience, and use cutting-edge
technology to improve learning results.

Research Issues

Along with the benefits of using Al for teaching, training, and professional
development, some challenges affect the teachers during the training period. The major
issues are lack of training, maintenance of the use of technology, teacher resistance, and
focusing on pedagogy. The teachers required adequate training and professional
development for integrating the Al tools which they can do during their practices where
understanding the potential challenge is beneficial (education.illinois.edu 2024). The rapid
evolution of Al technologies highlights the ongoing training requirement and the support for
the teachers to stay present with the latest advancements. In most Universities, teachers are
resistant to the adoption of new technology by implementing supportive strategies.
According to Xia & Li (2022), many instructors lack access to sufficient educational
opportunities that may help them stay up to date with the latest teaching methods and
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materials, especially in remote areas. This lack of preparation for teachers affects the general
quality of education that kids get. Here, the provided information in the analysis in the further
study can be effective in solving the problems appropriately. The researcher also developed
some research questions to bridge this gap-

RQ1: What is the impact of a teacher training program on the professional development of
teachers?

RQ2: What are the benefits of teachers' attitudes towards Al on their professional
development?

RQ3: What is the role of teacher compatibility in the professional development of teachers?
RQ4: What is the impact of teacher relative advantage on their professional development?

Significance of the Study

The study is significant because it provides an opportunity for teachers to learn how
to integrate Al tools into their training practices for developing their profession. It also
empowers teachers to use advanced technology for efficient task management, personalised
learning, and improved student outcomes. Al can help teachers in recognising the needs of
individual students by providing proper instructions for improving their learning experience
and performance. It is beneficial for the teachers to use Al tools for analysing the progress of
the teachers for understanding their strengths and weaknesses, which allows them to identify
the learning growth and gaps of the students. The teachers can fulfil this by providing proper
guidance and support. It also streamlines the administrative tasks for the teachers by reducing
their workload and preparing them for a better future.

Literature Review
Theoretical Framework

The study includes Diffusion of Innovations (DOI) Theory and Technological and
Pedagogical Content Knowledge (TPACK) for assessing the relevance of the factors in this
study. Based on the Diffusion of Innovation Theory, the term relative advantage relates to the
perceived benefits of using Al as opposed to the traditional methods. This perceived benefit
is often escalated in the context of traditional methods being constrained by time, scalability
and personalisation. On the contrary, Al systems often offer adaptive learning pathways,
scalable feedback mechanisms and real-time analytics, which traditional models can struggle
to replicate. Through these automated and research-derived assignments, teachers can
allocate their time toward helping students and implementing pedagogical strategies.

A study performed by Li, Liu & Su (2022) clarified that understanding of technology,
including how to use and think about tools, resources, and technology, and understanding of
pedagogy, which includes instructional strategies and techniques. Thus, TPACK provides
educators with a framework for integrating their expertise in pedagogy, material, and
technology to create a fresh approach to education and instruction. The TPACK framework
outlines the key types of knowledge teachers need and is considered essential for effectively
using technology in teaching. In a similar vein, Chaipidech et al. (2021) have demonstrated
that the framework is imperative to andragogy, and to ensure successful improvement,
teachers should actively engage in professional development rather than passively receive
information.
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Fig. 2 Technological and Pedagogical Content Knowledge (TPACK)
(Source: edtech-class.com, 2021)

Furthermore, TPACK is built on seven elements and describes the seven areas of teacher
knowledge that serve as the heart of good teaching, which are “pedagogical knowledge”,
“technology knowledge”, “content knowledge”, “pedagogical content knowledge”,
“technological pedagogical knowledge”, “technological content knowledge” and
“technological Pedagogical Content Knowledge (TPACK)” (Santos & Castro, 2021). Thus, it can
be concluded that the integration of the TPACK framework can enable a nuanced
understanding of how Al is perceived in educational contexts, accepted, and applied by
teachers in higher education.
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Fig. 3 Framework of the Research

According to the views of Qaisra & Haider (2023), teacher training emphasises methods, skills,
and practices that equip teachers with the skills, knowledge, and emotional intelligence to
think, plan, and work with children, youth, and other teachers. Furthermore, training fosters
reflective practices, encourages collaboration among peers, and supports career
advancement (Ramos et al., 2022). Kim (2024) believed that the teaching training programs
are important to foster professional growth in the context of higher education. Well-designed
training initiatives provide educators with the necessary knowledge, pedagogical approaches,
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and skills to integrate innovative teaching strategies, including Al-enabled tools, into their
practice. Without a structured training process, Ramos et al. (2022) explained that educators
may face challenges in adopting new technologies, leading to limited innovation in teaching.
Thus, it is hypothesised that a well-designed teacher training program can significantly
contribute to the professional development of educators by preparing them to integrate Al
effectively in higher education.

H1: Teacher’s Training Program has a significant impact on professional development.

As per the views of Pietsch & Mah (2024), the rapid advancement of artificial intelligence (Al)
demands that education systems adapt quickly and undergo a structured digital
transformation to integrate emerging technologies in a timely and sustainable way. This, in
turn, puts the teachers at the forefront of change, requiring them to continuously update
their skills, embrace new teaching methodologies, and develop digital literacy to effectively
integrate Al and other technologies into their classrooms. Thus, it can be assumed that
teachers' attitudes towards Al significantly influence their professional development,
affecting both their readiness to adopt new technologies and their overall growth as
educators in the digital age. Ding et al. (2024) indicated that a negative attitude towards Al is
often driven by a lack of trust in technology, fear of replacement, and limited digital literacy
can affect professional development. Thus, teachers’ attitudes toward Al emerge as a key
determinant of how effectively professional development initiatives translate into improved
teaching practices in higher education.

H2: Teachers' attitude towards Al has a significant impact on professional development.

According to reports published by Statista, the Al penetration rate in China in the education
sector is approximately 13% as of 2022. Likewise, Kim (2024) has established that the
implementation of Al in education is projected to grow significantly, impacting areas such as
teacher-Al interaction, curriculum, learning environment, teacher-Al collaboration (TAC), and
so on. It has been highlighted by Akram et al. (2022) that when there is congruence between
the knowledge and skills of the teachers with the technological advancements, they are more
likely to utilise it. This alignment helps reduce the learning curve, increases the propensity of
repeated usage, and helps with their professional development. Furthermore, Akram et al.
(2022) indicated that compatibility implements collaborative learning among educators.
Teachers who think Al is beneficial are inclined to share knowledge, contribute to institutional
innovation, and participate in workshops, enriching both collective and individual
professional growth.

H3: Teacher’s Compatibility has a significant impact on professional development.

According to the views of Al-Zyoud (2020), the gradual integration of information technology
and teaching and education, alongside the innovative application of education
informatisation, has ushered in new opportunities for the professional development of
educators. Finally, the relative advantage of Al can shape the motivation and willingness of
teachers to improve their skills by aligning professional development with the evolving
requirements of the digital learning environment. Therefore, teachers’ perception of Al’s
benefits plays a pivotal role in advancing their competence, effectiveness, and long-term
career development in higher education.

H4: Teacher’s Relative advantage has a significant impact on professional development.
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There is a lack of research on how curricular design can integrate Al into higher
education teacher training and teacher professional development. There is limited
exploration about the role of Al in shaping pedagogical identity and instructional agency. The
past studies also have insufficient analysis of the competencies of Al within teacher education
curricula. They have rarely addressed the specific digital and Al-related competencies that
educators need for developing an Al based curriculum.

Methodology

The quantitative research design is considered the suitable research design for the
study because of its objectivity, as well as the specificity of the outcome can be observed in
this case. This is a crucial objective for educational research, which involves emerging
technologies like Al, as in the current study. The research design is focused towards answering
the “What” questions, and the specific study consists of research questions belonging to that
category. The current study is using the descriptive research design as well, which enables in
developing the different hypotheses. The same is suitable for the current study because it is
attempting to understand and conduct subjective interpretations of measurable constructs.
Quantitative methods are also helpful for isolating the impact of Al tools on professional
development outcomes, which ensures clarity and replicability. It is identified that many
variables are determined in the study; hence, incorporating a quantitative research design
will be helpful for identifying the causal relationship between them (Williams 2021). In this
context, causal relationships may involve how attitudes of educators towards Al can influence
their engagement in professional development. Quantitative analysis helps the testing of such
directional hypotheses with statistical rigour.

It is identified that teachers belonging to the higher education sector in China can be
the most effective respondents for the study. However, regions like Beijing are chosen in the
study and the population of teachers at a famous university in Beijing, “Beijing Normal
University” is selected in this context (gtes.org.cn. 2023). The total number of teachers at
“Beijing Normal University” is 8000. Hence, a sample size will be determined considering the
population to get a desirable number of teachers for survey purposes. The sample size is
drawn in the study with the help of the “Krejcie & Morgan” table in terms of getting an
optimised size of respondents for the research. As per the table, it can be stated that a sample
size of 367 can be helpful for the study in terms of gaining a significant number of ideas from
their responses (Muchai & Ng’asike, 2021). In primary data collection, the researcher of the
study collects all the first-hand information from all the chosen sample members (Taherdoost
2021). This ensures that the data of the current study reflects current realities, specifically in
fast-evolving domains such as educational technology. It further allows for the inclusion of
contextual variables like digital infrastructure, institutional support as well as prior experience
with using Al tools.

The research instrument for this study comprises a self-administered questionnaire
that has been developed with the help of a five-point Likert scale, where respondents are
required to respond to the closed-ended questions based on the variables chosen for the
study. The first section consists of demographic questions, and the next section consists of
guestions relevant to variables. The responses are to be collected across 1- Strongly Disagree
to 5- Strongly Agree, which is expected to be efficacious in quantifying the viewpoints of the
participants. The questionnaire has been adapted from various past literature that have
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introduced similar instruments for their studies and have proven the reliability and validity of
the items. It is recognised that the study will be conducted by collecting primary data through
a survey method; hence, a quantitative data analysis method should be applied in this case.
Quantitative analysis in the current study also helps to operationalise different theoretical
constructs which are derived from the theories used in the current study. This further
improves the empirical grounding of the study and also facilitates hypothesis testing with
statistical precision.

Tools like IBM SPSS will be used in this study for the analysis of data, and it can be
helpful to represent the outcome through tables, charts and graphs. Tests like multiple
regression and descriptive statistical analysis can be done effectively with the help of these
tools (Mizumoto, 2023). According to Husband (2020), ethical guidelines need to be
embedded in the research design and implementation to ensure the integrity of the study.
Given that the study is being conducted in the context of China, this research is therefore
carried out in compliance with the Personal Information Protection Law (PIPL). The
participants of the study will also be allowed to make necessary changes after up to 21 days
of submitting the data. The guidelines also ensure that the participants have an understanding
that they can withdraw their participation at any given point of time.

Results of Analysis
Sample Characteristics and Data Distribution

The demographic profiling test helps the researcher to know a detailed background
about the selected respondents. It explains how these can have an impact on the attitudes of
educators towards Al and their readiness to adopt new technologies. 367 respondents
participated in the survey, and all of them participated in the survey.

Table 1
Profile of factors characterising the demographic of the sample
Count Column N %
Age Below 30 years 133 36.2%
31to 41 years 209 56.9%
42 to 52 years 11 3.0%
Above 52 years 14 3.8%
Gender Female 174 47.4%
Male 193 52.6%
Professional Experience 0 to 10 years 84 22.9%
11 to 20 years 119 32.4%
Above 20 years 164 44.7%

As per the result of Table 1, it has been figured out that the majority of respondents,
209 (56.9%), are between 31 to 41 years. On the other hand, 133 (36.2%) belong from below
30 years, while only 11 (3.0%) are from 42 to 52 years. There are also 14 (3.8%) participants
who are above 52 years. On the other hand, 193 (52.6%) are male, while only 174 (47.4%) are
female. It has also been pointed out that 164 (44.7%) have a professional experience of above
20 years, while only 84 (22.9%) have between 0 to 10 years. It has also been found that 119
(32.4%) have professional experience between 11 to 20 years.
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Measurement of Model Evaluation
Reliability and Validity

It has been found that the value for Cronbach's alpha is .903. It falls between the
acceptable range of reliability and refers to the implemented five-point Likert scale as
significant for this research. The Cronbach alpha value for standardized items is also .908
means that if the value for any variable is changed, the reliability also remains the same. This
stability across the standardised items used in the current study shows that the scale is robust
against minor variations in item phrasing or order.

Table 2
Cronbach’s Alpha
Reliability Statistics

Cronbach's Alpha Based on

Cronbach's Alpha Standardized Items N of Items
.903 .908 5
Validity Analysis

As per the result of Table 2, it has been identified that all correlations are significant
at the 0.01 level (two-tailed method). It means all of the variables have a strong and positive
relationship with each other. The highest correlation value is observed between RA and PD,
which is .803; it refers to a strong correlation. This strong correlation between RA and PD
indicates that educators who perceive Al as beneficial are better able to engage in
professional development activities.

Table 3
Distinguishing Validity- Pearson’s Correlation Coefficient Test
Correlations

TT A C RA PD
TT Pearson Correlation 1 761" 656" .560" 634"
Sig. (2-tailed) .000 .000 .000 .000
N 367 367 367 367 367
A Pearson Correlation .761°" 1 .685" .552™ 495"
Sig. (2-tailed) .000 .000 .000 .000
N 367 367 367 367 367
C Pearson Correlation .656™" .685" 1 764" 719"
Sig. (2-tailed) .000 .000 .000 .000
N 367 367 367 367 367
RA Pearson Correlation .560™" .552" 764" 1 .803"
Sig. (2-tailed) .000 .000 .000 .000
N 367 367 367 367 367
PD Pearson Correlation .634™" 495" 719" .803" 1
Sig. (2-tailed) .000 .000 .000 .000
N 367 367 367 367 367

**_Correlation is significant at the 0.01 level (2-tailed).

Multiple Linear Regression Analysis
As per the result of Table 3, it has been understood that all four variables, TT, A, C, and
RA, have a significant impact on the PD. The sig value for all of the variables is .000, which is
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lower than 0.05 and makes a significant and positive impact in this research. The positive
significance values for TT, C and RA show that the increase in these variables is associated
with higher levels of professional development engagement.

Table 4
Multiple Linear Regression Test
Coefficients?

Model Unstandardized Standardized t Sig. 95.0%  Confidence
Coefficients Coefficients Interval for B
B Std. Beta Lower Upper
Error Bound Bound
1 (Constant) -.336 .138 -2.430 .016 -.607 -.064
T .390 .049 .354 7.872 .000 292 487
A -.317 .063 -.233 -5.035 .000 -.441 -.193
C .248 .060 .206 4,107 .000 129 .366
RA .783 .059 .576 13.268 .000 .667 .899

a. Dependent Variable: PD

The sig value for both Teacher’s Compatibility (C) and Teacher’s Relative Advantage
(RA) is also less than 0.05, that is, .000. It means teacher’s compatibility helps teachers to
integrate relevant Al tools to cope with compatibility issues. Compatibility showcases the
alignment between Al tools and existing teaching practices. The beta value of 0.206 shows
that when educators perceive Al as congruent with their instructional style, they are better
able to engage in different professional development as well as adopt new technologies
better too.

The quantitative data analysis is conducted based on the data collected from the 367 teachers
belonging to the higher education sectors of Beijing, China, who are pursuing their jobs under
“Beijing Normal University”. A maximum of these teachers have an age between 30 and 40
years and have a teaching experience of more or less than 10 years. Furthermore, the median
value obtained in this case ranges between 3.0000 and 3.3333. In addition, the range
obtained after the calculation of the mode value is between 2.83 to 3.33. Therefore, it is
identified that from the mean, median, and mode value outcome, the values are not highly
extreme and the chances of the presence of outliers is very less as identified from the
outcome gained in this study. The validity testing is conducted by investigating the
correlations between the variables. Thus, a “Pearson's Correlation Test” is conducted under
the study. Thus, the developed predictive statements proved correct from the results gained
after the quantitative data analysis test. Previous researchers like Akram et al. (2022) have
identified that the conscience between knowledge and skills of teachers is very important,
which indicates their professional development. From the outcome generated through
guantitative data analysis, it can be stated that the support of training is very crucial for the
teachers to upgrade their skills and collaborate more effectively with their students.

Conclusion

The outcome gained from the research helps in recognising that importance of
training support provided to teachers, attitude towards Al use, compatibility of teachers as
well as professional development plays an important role in the improvement or professional
development of them. Studies help in recognising a relative advantage of using the Al
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technology plays an important role in the professional development of learners. It also helps
in addressing the gaps identified from the previous research, which shows that understanding
about the relative advantages of using Al and educational institutions should take necessary
initiatives for improving the compatibility of teachers for the improvement of their
performances as well as mitigation of the level of resistance observed within them.

Apart from this, it should also be discussed in this matter; the outcome gained in this
study adds value or improves understanding about the theoretical concept, which are
incorporated in this study. Based on the incorporated theories (diffusion of innovation theory
and TPACK). It can be stated that the outcome obtained in this study helps in enhancing or
identifying the factors (for example, attitude or perception about relative advantage of using
Al) that insist in accepting innovative solutions. The research outcomes have significant
practical implications for the management of higher educational institutions and teachers. As
identified from the previous studies, incorporation of digitalised as well as Al-based learning
activities are increasing in the higher education sector of China.

The data analysis conducted here is based on collecting data from the teachers of a
specific university of Beijing, China. Thus, it should be mentioned in this context the outcome
may not have equal implication for other regions of China, especially where the access of
digital technology is comparatively poor. The identified limitations can be managed properly
by the future researchers, which may be helpful for the mitigation of the existing gaps. For
example, they can emphasize more on the barriers that may higher educational institutions
face in improving the access of digitalised or Al-based education especially for teachers.
Conducting a mixed-method study based on the specific context can be beneficial to gain
more in-depth insights for accomplishing research. Apart from this, the study can be done by
considering multiple regions of China to gain a more critical idea or overview in this case.
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Artificial Intelligence (Al) Usage
Al tools were used only for language editing and formatting support; no Al was used for data
generation or interpretation.
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