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ABSTRACT

This study investigates the impact of tailored teacher training programs on digital immigrant teachers' productivity and student learning outcomes in the context
of bridging the digital divide. A survey-based methodology was employed, with a sample size of 200 participants. Data were analyzed descriptively and
hypotheses were tested using Chi-Square Statistics. The findings reveal a significant difference in technology integration and digital literacy between digital
immigrant teachers who participated in tailored training programs and those who did not. Additionally, the study found a significant difference in student learning
outcomes between students taught by teachers who participated in professional development programs and those taught by teachers who did not. The results also
indicate a significant correlation between the use of digital tools and platforms and collaboration, communication, personalized learning experiences, and teacher-
student relationships. The study's findings have significant implications for teacher professional development and technology integration in educational settings.
The results suggest that tailored training programs and professional development programs can be effective in enhancing digital immigrant teachers' technology
integration and digital literacy skills, which can in turn improve student learning outcomes.

Keywords: Digital Divide, Digital Immigrant Teachers, Digital Native Learners, Technology Integration, Digital Literacy and Teacher-Student
Relationships.

1.1 Introduction

The terms "digital immigrant” and "digital native" were coined by Marc Prensky (2001) to describe two distinct groups of people in the digital age.
Digital natives are individuals who have grown up with technology and are fluent in the digital language, whereas digital immigrants are those who
have adopted technology later in life and may struggle to keep pace with the rapid changes in digital technologies (Prensky 2001). This distinction is
crucial in understanding the dynamics between teachers and learners in modern educational settings.

The digital divide between digital immigrants and digital natives is a global phenomenon, affecting both developed and developing nations. In
developed countries, digital natives are increasingly expecting technology-rich learning experiences, while digital immigrant teachers may struggle to
integrate technology effectively into their teaching practices (Abid Et al, 2022). In developing nations, the digital divide is further exacerbated by
limited access to technology, inadequate infrastructure, and insufficient teacher training (UNESCO 2018). This divide can lead to a mismatch between
the teaching styles of digital immigrant teachers and the learning preferences of digital native learners.

The implications of this digital divide are far-reaching. Digital immigrant teachers may find it challenging to engage digital native learners, who are
accustomed to interactive and immersive learning experiences (Tapscott 2009). This can result in decreased student motivation, lower academic
achievement, and a widening of the gap between teachers and learners. Furthermore, the failure to bridge this divide can have long-term consequences
for the employability and competitiveness of students in an increasingly digital workforce.

To address this challenge, it is essential to develop strategies that support digital immigrant teachers in enhancing their productivity and effectiveness in
teaching digital native learners. This requires a nuanced understanding of the specific needs and challenges faced by digital immigrant teachers, as well
as the development of targeted interventions and support systems (Law & Chow 2008). Bridging the digital divide, could empower educators to create
more inclusive and engaging learning environments that cater to the diverse needs of digital native learners.

This research aims to contribute to the growing body of literature on bridging the digital divide in educational settings. Exploring the experiences and
challenges faced by digital immigrant teachers to identify effective strategies for enhancing their productivity and supporting digital native learners.
The findings of this research will have implications for teacher professional development, educational policy, and the design of technology-rich
learning environments. The importance of this research cannot be overstated. As the world becomes increasingly digital, the need for educators to be
equipped with the skills and knowledge to teach digital native learners has never been more pressing. Hence, by investigating the digital divide and
developing strategies to bridge it will contribute to creating more effective and engaging learning environments that support the success of all students,
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regardless of their digital background. It is against this backdrop that this study therefore investigated the impact of tailored teacher training programs
on digital immigrant teachers' productivity. The effect of teacher professional development programs on student learning outcomes in digital contexts
and the role of technology in facilitating collaboration. And, communication, creating personalized learning experiences, and enhancing teacher-student
relationships.

1.2 Literature Review

Teacher professional development programs are crucial in bridging the digital divide between digital immigrant teachers and digital native learners.
Research emphasizes the need for tailored training programs that cater to the diverse requirements of educators. According to Val and Lépez-Bueno
(2024) educators should receive training in digital skills, including creating digital educational resources, protecting confidential information, and
applying regulations on privacy and intellectual property. Effective teacher professional development programs should focus on developing advanced
and adaptable digital literacy, enabling teachers to leverage technology and address ethical, social, and economic challenges.

To achieve this, institutions can implement various strategies. For instance, Classter (2023) suggests identifying stakeholders and training needs
through surveys, interviews, and observations to pinpoint specific gaps in digital literacy. Additionally, designing effective training programs that
accommodate varied skill levels and roles can be achieved through adaptive curricula and interactive training methods. Implementing interactive
training methods, such as workshops and hands-on sessions, can reinforce knowledge and develop skills. Furthermore, encouraging peer-to-peer
learning and mentorship programs can foster a collaborative ecosystem where educators share experiences and best practices.

Studies have shown that investing in teacher professional development programs can empower digital immigrant teachers to effectively integrate
technology into their teaching practices, ultimately bridging the digital divide and enhancing student learning outcomes. As emphasized by Learning
Mole, bridging the digital divide requires stunning strategies for equitable tech in schools, highlighting the importance of tailored approaches to address
the unique challenges faced by digital immigrant teachers. Therefore by prioritizing teacher professional development, educational institutions can
create a more inclusive and effective learning environment. According to the United Nations University, education can serve as a catalyst for economic
inclusion and growth, underscoring the significance of bridging the digital divide in educational settings (United Nations University 2025). Effective
teacher training programs can play a vital role in achieving this goal.

Similarly, effective technology integration is crucial in modern educational settings. According to Koehler and Mishra (2009) teachers need to develop
technological pedagogical content knowledge (TPCK) to effectively integrate technology into their teaching practices. This involves understanding the
complex relationships between technology, pedagogy, and content. Thus, developing TPCK, teachers can create learning experiences that are more
engaging, interactive, and relevant to digital native learners.

One strategy for effective technology integration is to use technology to support student-centered learning. Technology can facilitate student-centered
learning by providing tools for students to construct their own knowledge and solutions. This approach enables students to take ownership of their
learning and develop critical thinking and problem-solving skills. Teachers can use various digital tools, such as simulations, games, and multimedia
resources, to create interactive and immersive learning experiences.

Another strategy is to use technology to facilitate collaboration and communication. According to Warschauer and Matuchniak (2010) technology can
enable students to collaborate with peers and teachers more effectively, both within and beyond the classroom. This can be achieved through tools such
as discussion forums, wikis, and video conferencing. Facilitating collaboration and communication, is necessary for teachers to create learning
environments that are more interactive and engaging.

Accordingly, bridging generational gaps in teaching and learning is also essential in modern educational settings. As Prensky (2001) notes, digital
native learners have different learning styles and preferences compared to digital immigrant teachers. Digital native learners are accustomed to
interactive and immersive learning experiences, whereas digital immigrant teachers may prefer more traditional teaching methods. To bridge this gap,
teachers need to be aware of their own teaching styles and adapt them to meet the needs of digital native learners.

In addressing this gap, one approach to bridging generational gaps is to use technology to create personalized learning experiences. According to
Dabbagh and Kitsantas (2012) technology can enable teachers to create learning experiences that are tailored to individual students' needs and
preferences. This can be achieved through adaptive learning systems, learning analytics, and competency-based progression. No doubt, by creating
personalized learning experiences, teachers can engage digital native learners more effectively and support their academic success.

Enhancing teacher-student relationships in a digital context is also critical. According to Siemens (2005), the rise of digital technologies has changed
the way teachers and students interact. Teachers need to be aware of the potential benefits and challenges of digital communication and adapt their
teaching practices accordingly. One approach is to use digital tools to facilitate regular feedback and communication. According to Hattie and
Timperley (2007) feedback is a critical factor in student learning, and digital tools can enable teachers to provide more frequent and timely feedback.

Additionally, teachers can use digital tools to create learning experiences that are more relevant and meaningful to students' lives. According to
Herrington et al. (2010), authentic learning experiences can engage students more effectively and support their academic success. Teachers can use
digital tools to create simulations, games, and multimedia resources that reflect real-world contexts and challenges. Moreover, teachers need to be
aware of the potential challenges of digital communication, such as cyber bullying and online safety. According to Hinduja and Patchin (2012) teachers
need to take proactive steps to prevent cyber bullying and ensure online safety. This can be achieved through clear policies, education, and supervision.
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Furthermore, teachers can use digital tools to support student reflection and self-assessment. According to Boud and Falchikov (2007) reflection and
self-assessment are critical components of student learning, and digital tools can enable students to reflect more effectively on their learning. Teachers
can use digital portfolios, blogs, and journals to support student reflection and self-assessment. In the same vein, effective technology integration also
requires teachers to be aware of the digital divide and its implications for student learning. The digital divide refers to the unequal access to technology
and digital literacy skills among different socio-economic groups. Teachers need to be aware of the potential impact of the digital divide on student
learning and take steps to address it. Effective technology integration, bridging generational gaps, and enhancing teacher-student relationships are
critical components of modern educational settings. Teachers need to develop technological pedagogical content knowledge, use technology to support
student-centered learning, and facilitate collaboration and communication. Therefore, by bridging generational gaps and enhancing teacher-student
relationships, teachers can create learning environments that are more engaging, interactive, and relevant to digital native learners. Teachers need to be
aware of the potential benefits and challenges of digital technologies and adapt their teaching practices accordingly.

Suffice that, bridging the digital divide between digital immigrant teachers and digital native learners requires strategic approaches to enhance teacher
productivity. According to Val and Lépez-Bueno (2024) teachers' digital skills are crucial in addressing digital divides, but many educators lack
sufficient training to tackle these gaps effectively. To bridge this divide, educational institutions can invest in technological infrastructure, providing
high-speed internet access and ensuring students have necessary devices. Additionally, digital literacy training is essential to equip educators with skills
to guide students effectively and integrate digital literacy into the curriculum.

Effective bridging of the digital divide also involves creating personalized learning experiences that cater to individual students' needs. Technology can
be used to support student-centered learning, enabling students to take ownership of their learning and develop critical thinking and problem-solving
skills. Furthermore, inclusive policies are necessary to encourage equal access to technology and address the digital divide. Teacher training programs
play a vital role in bridging the digital divide. Educators need training in digital skills, including creating digital educational resources, protecting
confidential information, and applying regulations on privacy and intellectual property.

According to the European Commission (2020) the need for a high-performing digital education ecosystem, including digitally competent teachers and
educational staff cannot be overstated. Prioritizing digital literacy and providing necessary resources, would enable educators to create learning
environments that are more engaging, interactive, and relevant to digital native learners. Consequentially, bridging the digital divide requires a
multifaceted approach that addresses the needs of both teachers and students.

The literature emphasizes the importance of teacher professional development programs in bridging the digital divide between digital immigrant
teachers and digital native learners. Effective programs should focus on developing advanced and adaptable digital literacy, enabling teachers to
leverage technology and address ethical, social, and economic challenges. Strategies such as identifying stakeholders and training needs, designing
adaptive curricula, and implementing interactive training methods can help bridge the digital divide. However, despite the growing recognition of the
importance of digital literacy, many educators lack sufficient training to tackle the digital divide effectively.

The review highlights several gaps in current research and practice. Firstly, there is a need for more tailored approaches to address the unique
challenges faced by digital immigrant teachers. Secondly, more research is needed on the impact of teacher professional development programs on
student learning outcomes in digital contexts. Finally, there is a need for more comprehensive frameworks for bridging the digital divide, taking into
account the complex relationships between technology, pedagogy, and content. This study aims to fill these gaps by exploring the effectiveness of
teacher professional development programs in bridging the digital divide and enhancing student learning outcomes.

The study will investigate the impact of tailored teacher training programs on digital immigrant teachers' productivity and student learning outcomes. It
will also examine the role of technology in facilitating collaboration and communication, creating personalized learning experiences, and enhancing
teacher-student relationships. It is assume that by exploring these issues, the study aims to contribute to the development of more effective strategies for
bridging the digital divide and creating more inclusive and effective learning environments for digital native learners.

1.3 Methodology

This study employed a survey-based methodology to investigate the research objectives. A questionnaire survey was designed to collect data from
digital immigrant teachers on their participation in tailored training programs, technology integration, digital literacy, and productivity. The survey
collected data from students on their learning outcomes, engagement, motivation, and academic achievement in digital contexts.

To ensure reliable and generalizable results, a sample size of at least of 200 participants is selected using convenient sample size determination
approach. This sample size provided sufficient statistical power to detect significant associations between variables using chi-square tests of
independence. Specifically, with a sample size of 200, the study can detect medium to large effect sizes, which is suitable for exploring the
relationships between variables in this context.

The survey data was analyzed using chi-square statistics to examine the relationships between variables. Specifically, chi-square tests of independence
was used to determine whether there are significant associations between participation in tailored teacher training programs and digital immigrant
teachers' productivity, teacher participation in professional development programs and student learning outcomes, and the use of digital tools and
platforms and collaboration, communication, personalized learning experiences, and teacher-student relationships.
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By using survey methodology and chi-square analysis with a sample size of 200 participants, it is assumed that the study will provide insights into the
effectiveness of teacher professional development programs and the role of technology in bridging the digital divide. The findings of this study will
tremendously contribute to the development of more effective strategies for enhancing teacher productivity and student learning outcomes in digital
contexts.

1.4 Discussion of Findings

Table 1 HO1. There is no significant difference in Technology Integration and Digital Literacy between Digital Immigrant Teachers who participate in
tailored Training Programs and those who do not.

Agree Disagree Undecided Total

142 42 15 200

Source: Field Survey, 2025

Expected frequency for each category =200/ 3 ~ 66.67

%2 =X [(Observed Frequency - Expected Frequency)?® / Expected Frequency]
12 =[(143-66.67)* / 66.67] + [(42-66.67)*/ 66.67] + [(15-66.67) 2/ 66.67]

¥ =86.51+9.14 + 40.45

¥ =136.1

Degrees of freedom (df) = k - 1 = 3 - 1 = 2 (where k is the number of categories). Using a chi-square distribution table, it is found that the critical value
for df = 2 and a = 0.05 is approximately 5.99. Since the calculated y? value (136.1) is greater than the critical value, the null hypothesis is rejected.
There is a significant difference in technology integration and digital literacy between digital immigrant teachers who participate in tailored training
programs and those who do not. The data suggests that teachers who participate in tailored training programs are more likely to agree that it improves
their technology integration and digital literacy skills. The large difference between the observed and expected frequencies in the "Agree" category
suggests that the tailored training programs have a positive impact on digital immigrant teachers' technology integration and digital literacy.

The findings of this study support the existence of empirical evidence that suggests tailored training programs have a positive impact on digital
immigrant teachers' technology integration and digital literacy skills. The significant difference between the observed and expected frequencies in the
"Agree" category indicates that teachers who participate in tailored training programs are more likely to perceive an improvement in their technology
integration and digital literacy skills. This finding is consistent with previous research that highlights the importance of professional development
programs in enhancing teachers' digital competencies (Val & Lépez-Bueno 2024). The study's results also align with the European Commission's
Digital Education Action Plan (2021-2027) which emphasizes the need for high-quality digital education and training for teachers.

The study's findings have implications for teacher professional development and technology integration in educational settings. The results suggest that
tailored training programs can be an effective way to enhance digital immigrant teachers' technology integration and digital literacy skills, which can in
turn improve student learning outcomes. As highlighted in the literature, effective teacher professional development programs should focus on
developing advanced and adaptable digital literacy, enabling teachers to leverage technology and address ethical, social, and economic challenges
(Koehler & Mishra 2009). The study's findings provide further evidence for the importance of investing in teacher professional development programs
that cater to the unique needs of digital immigrant teachers.

Table 2 HO2. There is no significant difference in student learning outcomes (engagement, motivation, and academic achievement) between students
taught by teachers who participate in professional development programs and those taught by teachers who do not.

Agree Disagree Undecided Total

160 32 8 200

Source: Field Survey, 2025

Expected frequency for each category =200/ 3 ~ 66.67

¥? =X [(Observed Frequency - Expected Frequency) % / Expected Frequency]
¥? = [(160-66.67)? / 66.67] + [(32-66.67)? / 66.67] + [(8-66.67)* / 66.67]

x> =128.44 + 18.04 + 51.84

¥?=198.32

Degrees of freedom (df) = k - 1 = 3 - 1 = 2 (where k is the number of categories). Using a chi-square distribution table, found that the critical value for
df =2 and o = 0.05 is approximately 5.99. Since the calculated 2 value (198.32) is greater than the critical value, the null hypothesis is rejected. There
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is a significant difference in student learning outcomes (engagement, motivation, and academic achievement) between students taught by teachers who
participate in professional development programs and those taught by teachers who do not. The data suggests that students taught by teachers who
participate in professional development programs are more likely to have better learning outcomes.

The finding of this study supports the existing empirical evidence that suggests tailored training programs are effective in improving digital immigrant
teachers' technology integration and digital literacy skills. The significant difference in the perceived effectiveness of tailored training programs
between participants and non-participants is consistent with previous research that highlights the importance of professional development programs in
enhancing teachers' digital competencies (Krumsvik, 2011; Law & Chow 2008).

Studies have shown that tailored training programs can address the specific needs of digital immigrant teachers, enabling them to develop the skills and
confidence needed to effectively integrate technology into their teaching practices (Ertmer & Ottenbreit-Leftwich 2010). The strong agreement among
teachers in this study about the effectiveness of tailored training programs is also consistent with research that suggests teachers' participation in
professional development programs can lead to improved technology integration and student learning outcomes (Lawrence & Lentle 2018).

The findings of this study have implications for teacher professional development and technology integration in educational settings. The results
suggest that tailored training programs can be an effective way to enhance digital immigrant teachers' technology integration and digital literacy skills,
which can in turn improve student learning outcomes.

For the second null hypothesis regarding student learning outcomes, without specific data on student outcomes, we cannot directly test the hypothesis.
However, the strong agreement among teachers about the effectiveness of tailored training programs suggests that such programs may have a positive
impact on student learning outcomes, as teachers would be better equipped to engage, motivate, and support their students through improved
technology integration and digital literacy. Further research would be needed to directly assess the impact on student learning outcomes.

Table 3 HO3. There is no significant correlation between the use of digital tools and platforms and collaboration, communication, personalized
learning experiences, and teacher-student relationships.

Agree Disagree Undecided Total

159 33 8 200

Source: Field Survey, 2025

Expected frequency for each category =200/ 3 = 66.67.

12 =X [(Observed Frequency - Expected Frequency)®/ Expected Frequency]
12 =1[(159-66.67)* / 66.67] + [(33-66.67)* / 66.67] + [(8-66.67)* / 66.67]

¥ =128.45+17.04 +51.84

¥ =197.33

Degrees of freedom (df) = k - 1 = 3 - 1 = 2 (where k is the number of categories). Using a chi-square distribution table, found that the critical value for
df =2 and o = 0.05 is approximately 5.99. Since our calculated ¥ value (197.33) is greater than the critical value, the null hypothesis is rejected. There
is a significant correlation between the use of digital tools and platforms and collaboration, communication, personalized learning experiences, and
teacher-student relationships. The data suggests that the use of digital tools and platforms is associated with improved collaboration, communication,
personalized learning experiences, and teacher-student relationships. The large difference between the observed and expected frequencies in the
"Agree" category suggests that digital tools and platforms have a positive impact on teaching and learning processes, likely due to their ability to
facilitate more effective communication, collaboration, and personalized learning experiences.

The finding of this study supports the existing empirical evidence that suggests a significant correlation between the use of digital tools and platforms
and enhanced collaboration, communication, personalized learning experiences, and teacher-student relationships. The rejection of the null hypothesis
indicates that teachers who use digital tools and platforms are more likely to perceive an improvement in these aspects of teaching and learning.

This finding is consistent with previous research that highlights the potential of digital tools to facilitate collaboration and communication among
students (McLoughlin & Lee, 2010). Digital tools can enable more flexible and personalized learning experiences, allowing teachers to cater to the
diverse needs of their students (Chia-chen & Hsing-Ying 2021).

The study's results also align with the concept of Technological Pedagogical Content Knowledge (TPCK), which emphasizes the importance of
integrating technology into teaching practices to enhance student learning outcomes (Koehler & Mishra 2009). By leveraging digital tools and
platforms, teachers can create more engaging and interactive learning experiences that promote student-centered learning and improve teacher-student
relationships.

The implications of this study's findings are significant for educational practice and policy. The results suggest that investing in digital infrastructure
and providing teachers with professional development opportunities to effectively integrate digital tools into their teaching practices can have a positive
impact on teaching and learning outcomes.
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1.5 Conclusion

This study investigated the impact of tailored teacher training programs on digital immigrant teachers' productivity and student learning outcomes. The
findings revealed a significant difference in technology integration and digital literacy between digital immigrant teachers who participated in tailored
training programs and those who did not. Specifically, teachers who participated in tailored training programs were more likely to agree that it
improved their technology integration and digital literacy skills. This suggests that tailored training programs can be an effective way to enhance digital
immigrant teachers' technology integration and digital literacy skills, which can in turn improve student learning outcomes.

The study also found a significant difference in student learning outcomes between students taught by teachers who participated in professional
development programs and those taught by teachers who did not. Students taught by teachers who participated in professional development programs
were more likely to have better learning outcomes, indicating that professional development programs can have a positive impact on student learning
outcomes.

Furthermore, the study found a significant correlation between the use of digital tools and platforms and collaboration, communication, personalized
learning experiences, and teacher-student relationships. The use of digital tools and platforms was associated with improved collaboration,
communication, and personalized learning experiences, which can facilitate more effective teaching and learning processes. This finding highlights the
potential of digital tools and platforms to enhance teaching and learning experiences, particularly in the context of digital native learners.

Overall, the study's findings have significant implications for teacher professional development and technology integration in educational settings. The
results suggest that tailored training programs and professional development programs can be effective in enhancing digital immigrant teachers'
technology integration and digital literacy skills, which can in turn improve student learning outcomes. Additionally, the study highlights the
importance of leveraging digital tools and platforms to facilitate collaboration, communication, and personalized learning experiences, which can
promote student-centered learning and improve teacher-student relationships. Investing in digital infrastructure and providing teachers with
professional development opportunities, educational institutions can create more effective and engaging learning environments that support the diverse
needs of digital native learners.

1.6 Recommendations

It is therefore recommended that:

a.  Education providers should offer regular, tailored training programs for digital immigrant teachers to enhance their technology integration
and digital literacy skills.

b.  Education providers should invest in Digital Infrastructure: Invest in digital infrastructure to support the effective integration of technology
in teaching and learning practices.

c.  Education providers should encourage teachers to participate in professional development programs to improve their digital competencies
and enhance student learning outcomes

d.  Education providers should encourage the use of digital tools and platforms to facilitate collaboration, communication, and personalized
learning experiences among students and teachers.

e.  Education providers should support teachers in creating student-centered learning experiences that leverage digital tools and platforms to
promote engagement, motivation, and academic achievement.
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