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Method: The data collection method of this study is structural equation research. The
statistical population consisted of 590 teachers, of whom 234 were selected as samples
using the Krejci-Morgan table and random sampling method. The research tools included
three standard questionnaires of teaching style, digital skills, and content, pedagogical,
and technological knowledge, whose content validity and reliability (by calculating
Cronbach's alpha) were confirmed. The data were analyzed with SmartPLS software.
Results: The results of data analysis showed that digital natives' digital skills have a direct
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coefficient of 0.393) were directly effective on teaching style (P<0.05). The mediating
role of content, pedagogical, and technological knowledge in the relationship between
digital skills and teaching style was significant with a total coefficient of 0.461 (including
direct effect: 0.393 and indirect effect: 0.429).

Conclusions: The findings indicate that digital native teachers, due to their greater
mastery of technology, have stronger content, pedagogical and technological knowledge

and, as a result, a more productive teaching style than digital immigrant teachers.
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Introduction
The emergence of information and communication technology (ICT), as one of the

characteristics of the present era, has not only transformed the social, economic, and cultural
structures of societies, but has also become a strategic tool for achieving sustainable development.
Meanwhile, the educational system, as an influential institution, has witnessed fundamental
changes in teaching-learning methods. Meanwhile, considering that ICT has become more
widespread among people in recent decades, it has led to the formation of a generational gap
between two groups of “digital natives” (the generation born in the digital age since the early 21st
century) and “digital immigrants” (the generation before this era). Digital natives, due to growing
up in an environment saturated with technology, inherently interact with digital tools, while
digital immigrants require purposeful learning to adapt to these technologies (Nasseri et al.,
1400). This gap has created serious challenges in education systems, including the decline in the
quality of education and the mismatch between teachers’ teaching styles and students’
expectations (Moore et al., 2018; Warf, 2019).

Given that teaching must be tailored to the characteristics of each generation, we now need to
integrate ICT into the education system. On the other hand, since many teachers, like the digital
native generation, have not fully interacted with digital tools, it highlights the need to redefine the
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role of teachers and transform traditional teaching methods. In this process, teachers’ “teaching
style” plays a central role as a model of educational decision-making. Teaching style is
categorized into two general formats: “reproductive” (teacher-centered, focused on transferring
existing knowledge) and “generative” (student-centered, focused on discovering new knowledge)
(Greco, 2023).Choosing the right style requires integrating three knowledge areas: “content”
(mastery of the subject matter), “pedagogical” (teaching methods), and “technological” (use of
digital tools), which are explained in the theoretical framework of “Content, Pedagogical, and
Technological Knowledge” (TPACK) (Mishra, 2019). This framework emphasizes the dynamic
interaction of these three areas and considers the successful integration of technology in the
classroom to be dependent on teachers’ mastery of this combined knowledge (Wang, 2022) . In
Iran, despite the emphasis of upstream documents such as the Fifth Development Plan on the use
of ICT in education, few studies have examined teachers’ capabilities in adapting to the needs of
the digital generation. Studies such as those by Lotfi et al. (2017) and Bani Jamali et al. (2014)
show that the mismatch between teachers’ teaching styles and students’ learning preferences leads
to reduced motivation and academic performance. On the other hand, generational differences
between teachers (natives and digital immigrants) may affect their level of ICT proficiency and
how they apply it in teaching (Huang and Zheng, 2022). This is of particular importance in less-
privileged areas such as Darehshahr County, where access to digital educational resources is more
limited. With this description, the present study aimed to study the impact of digital native skills
on the teaching style of digital immigrant teachers in Darehshahr County through the mediation
of content, pedagogical, and technological knowledge.
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Method

The data collection method of this study is structural equation research. The statistical
population consisted of 590 teachers, of whom 234 were selected as samples using the Krejci-
Morgan table and random sampling method. The research tools included three standard
questionnaires of teaching style, digital skills, and content, pedagogical, and technological
knowledge, whose content validity and reliability (by calculating Cronbach's alpha) were
confirmed. The data were analyzed with SmartPLS software.

Results

The results of data analysis showed that digital natives' digital skills have a direct and
significant effect on teachers' content, pedagogical, and technological knowledge with a beta
coefficient of 0.429 (P<0.05). Also, both content, pedagogical, and technological knowledge
(with a beta coefficient of 0.361) and digital skills (with a beta coefficient of 0.393) were directly
effective on teaching style (P<0.05). The mediating role of content, pedagogical, and
technological knowledge in the relationship between digital skills and teaching style was
significant with a total coefficient of 0.461 (including direct effect: 0.393 and indirect effect:
0.429).

Conclusions

The findings indicate that digital native teachers, due to their greater mastery of technology,
have stronger content, pedagogical and technological knowledge and, as a result, a more
productive teaching style than digital immigrant teachers. As we know, teachers are one of the
fundamental components of the success of education and the enrichment of students' learning.
How they work is one of the most important and effective factors in achieving positive
educational results and developing society. In this regard, they, as important members of the
school environment, must have the ability to meet the expectations and demands of education and
stakeholders, have a precise and correct understanding of social transformations and complexities
and future changes in society, and be able to understand the relationships of emerging social
phenomena. Therefore, teachers must constantly seek to update their knowledge and skills and
seek to improve their capabilities and professional development. These matters are reflected in
the teacher's teaching style. In other words, if teachers are to move according to the requirements
of their era and implement what the conditions and learning styles and information processing
methods of students require, they must not only acquire various skills themselves, but also
introduce new innovations and demands into their teaching style in the classroom. Considering
digital advances and the fact that current students are most connected to the digital world, this
study was designed to compare the teaching style, content, pedagogical, and technological
knowledge of teachers of the native and digital immigrant generations in the elementary school
of Darehshahr County. The results of this study indicate a significant difference between native
and digital immigrant teachers in teaching style and levels of content, pedagogical, and
technological knowledge (TPACK). The findings indicate that the skills of digital natives
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(through TPACK knowledge) have a direct impact on teachers' teaching style. These results are
consistent with the TPACK theoretical framework (Mishra, 2019) and studies such as Wang
(2022) that emphasize the necessity of integrating technological knowledge with content and
pedagogical knowledge to transform teaching practices. Also, the direct impact of digital skills
on teaching style confirms the findings of Teo (2013) and Huang and Zheng (2022) who show
that digital native teachers tend to be more student-centered and interactive styles due to their
inherent mastery of technology.In explaining these findings, it can be said that when a teacher is
proficient in native digital skills, because he has grown up with technology and feels comfortable
with multitasking and uses graphics in his communication methods, he knows the skills of
communication, searching, acquiring knowledge and using technologies and when he gets stuck
in an educational predicament, he has the ability to get out of it or in other words, he can find the
most effective content and strategy to deal with it. Due to his digital skills, a native digital teacher
can both better access the appropriate content and apply the technologies of his course in
accordance with the levels of processing and thinking of his students. These teachers do not have
the stress of operationalizing many technological skills due to their skills. In other words, digital
natives, due to their extensive exposure to technology, have their own digital learning style and
specific educational preferences; therefore, they understand most learners and their learning styles
and feel comfortable with changing learning methods. In fact, they have more complex social
algorithms in their minds and at the same time, due to their extensive use of technological tools,
they have a higher problem-solving ability.

As the results showed, digital native skills also have a significant impact on teachers' teaching
style. This finding is consistent with the results of research by Rousonos and Jimoyannis (2019)
and Fermandes Rivas and Espada Mateos (2019). In explaining this finding, it can be said that
digital native teachers are characterized by four components: growth with technology, comfort
with multitasking, reliance on images in communication, and rapid feedback. In fact, when a
teacher acquires certain characteristics, these characteristics will affect his / her preferred teaching
style and relationships. As Hamedinasb, Pakmehr, and Asgari (1401) also showed that the use of
educational technologies and technology affects teachers' teaching style. Fermandes Rivas and
Espada Mateos (2019) showed that younger teachers use traditional styles such as the command
style less, while teachers with more experience use traditional and command styles more. In fact,
a teacher's behavioral patterns are derived from his experiences in a specific field; if he has
experienced digitalization a lot and has mastered its skills, his behavioral style will be different.
In this context, Paxel (2008; quoted by Mazloum 2014) believes that teaching style reflects the
personal characteristics and common and frequent behavioral habits of the teacher, which reveal
and manifest these behaviors and habits during classroom leadership and management.In the next
hypothesis, which examined the relationship between the independent variable of educational
content knowledge and technological knowledge on the dependent variable of teaching style, the
research findings indicated a significant effect of educational content knowledge and
technological knowledge on the teaching style of elementary school teachers in Darreh Shahr
County. This finding is consistent with the research findings of Noorhadi et al. (2022), Tondivar
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et al. (2020). In fact, when a teacher is proficient in content, educational, and technological
knowledge, he makes every effort to apply it, therefore, since this changes his work processes, it
forms his teaching style. In other words, when a teacher knows different educational approaches
and content, educational, and technological knowledge, his decision-making chain changes at
every stage of planning, implementation, and evaluation processes in teaching and learning that
are related to teaching style. Teachers have learned teaching styles over time and based on
experience and have come to the conclusion that these styles are effective and efficient for their
teaching practices. Kimho, Zalnaidi, and Abdul Rahim (2022) believe that teaching styles include
the teacher's preferences for selecting and using a set of teaching strategies. Often, teachers'
teaching styles are influenced by the methods they have learned and used in the past and have
now become part of the way they do their work.

Also, the results showed that educational content and technological knowledge play a
mediating role in the relationship between digital native skills and teaching style of elementary
school teachers in Darehshahr County. The mediating role of TPACK knowledge in the
relationship between digital skills and teaching style indicates that simply having access to
technology is not enough for educational transformation, but mastering how to integrate it with
content and teaching methods is essential. This finding is consistent with recent research in
underserved areas (Rafipour and Fadaei, 2020; Noorhadi et al., 2022) that emphasizes the need
for targeted professional training to strengthen teachers' combined knowledge. This is especially
important in Darrehshahr County, where access to digital resources is limited, as digital
immigrant teachers may face additional challenges in using technology in the classroom due to
their lack of lived experience with it. In fact, content knowledge, as the most important and
essential component of teacher knowledge, is relevant to any subject that the teacher is
responsible for teaching. Mastering it will enable them to realize the dimensions of knowledge
that learners want and engage them in key areas of thought and inquiry, which in turn will give
the teacher the necessary self-confidence.On the other hand, if the teacher, in addition to content
knowledge and mastery of the subject and its integration, is proficient in how to transfer content
in the form of teaching methods, strategies, and methods and is familiar with classroom
management skills, lesson planning, and student assessment, he will have the ability to transfer
lessons and shape student learning. In other words, these two give the teacher the necessary ideas
to pay attention to the learning style of students and their type of information processing, and the
teacher will always look for something that is pleasing to the students. In other words, a teacher
who has deep content and educational knowledge understands how students construct knowledge,
acquire skills, and improve their learning skills, and knows what methods to use to facilitate
student understanding.Now, if this teacher is familiar with the requirements of his era and what
contextual factors affect the learning style of students and what factors facilitate student learning,
he will be able to achieve a desirable result. In other words, the main tools of educational
technology such as blackboard and chalk, internet, digital projectors, video images, etc. allow
educators to communicate with students and show content to students and assess their
understanding of educational objectives. Because technological knowledge represents the type of
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knowledge whose primary purpose is to use visual and advanced technologies such as the internet
and digital images in the classroom that are related to the learning style of learners and their
understanding.In fact, having technological knowledge enables a teacher to use, apply and adapt
to changing technologies, all of which are the basis of teachers’ digital skills as well as learners’
learning styles in the digital age. The application and mastery of these three knowledges will
affect the teacher’s behavior in the classroom, in other words, the teacher’s teaching style, and
gradually even increase teachers’ digital skills in the field of education.

The difference in teachers’ teaching styles is also worth considering. Digital native teachers,
with a tendency towards a generative (student-centered) style, use technology as a tool to facilitate
knowledge discovery, while digital immigrant teachers still tend towards a reproducible (teacher-
centered) style. This generational gap can lead to a mismatch between the expectations of digital
learners and traditional teaching methods, as Moore et al. (2018) and Warf (2019) have also
pointed out. The findings of this study can help educational planners to reduce the gap between
teachers’ competencies and students’ needs by designing targeted professional development
courses. Therefore, three suggestions are made in light of the results of this study:

1) Designing professional development courses: Given the key role of TPACK knowledge, it
is necessary for digital immigrant teacher training programs to focus on fostering dynamic
interaction between the three domains of content, pedagogy, and technology. These courses
should be designed based on local needs and using practical examples in the teachers’ subject
areas.2) Facilitating intergenerational engagement: Creating professional learning communities
(PLCs) where native and digital migrant teachers can share their experiences can help bridge the
generational gap. For example, native teachers can introduce new technologies, while migrant
teachers benefit from their deep content and pedagogical knowledge.

3) Rethinking education policies: Policymakers should set requirements for the continuous
updating of teachers’ qualifications by developing national standards for integrating technology
into education. Documents such as the Fifth Development Plan should be translated into action,
taking into account generational differences.
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