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1. INTRODUCTION

The rapid advancement of technology has significantly reshaped education in the 21st century.
Digital media, encompassing various tools and platforms, has become integral to modern teaching and
learning processes (Jamiah et al., 2019). This transformation necessitates that educators not only possess
traditional pedagogical skills but also the competencies to effectively integrate digital media into their
classrooms (Rafiola et al., 2020). However, the extent to which teachers are prepared for this digital shift
varies, posing both challenges and opportunities within contemporary educational systems (Lyman et
al., 2023).

One significant issue is the gap in teacher competency and readiness to adopt digital media.
Many educators face challenges in effectively utilizing these tools due to insufficient training and
resources, which can lead to inconsistent implementation and potentially exacerbate educational
inequalities (Falloon, 2020). This issue is further complicated by disparities in access to technology
across regions and institutions, underscoring the need for a comprehensive understanding of teacher
readiness and competency in using digital media (Al-Samarraie et al., 2020). The core challenge lies in
how these issues specifically hinder the effective integration of digital media in classrooms. Teachers’
competency in integrating digital media significantly influences teaching effectiveness and student
engagement. Educators with higher digital literacy tend to use digital tools, such as interactive learning
software or online platforms, to foster a more dynamic and engaging learning environment
(Sriekaningsih et al., 2019). In contrast, teachers with lower digital competence may limit their use of
technology to simple tasks, such as displaying materials without interactive elements, which leads to
less engaged students who fail to fully benefit from the potential of these tools. This disparity in teacher
competency can result in inequalities in student outcomes, where students taught by digitally proficient
teachers are more likely to be engaged and perform well, while those in classrooms with less digitally
adept teachers may struggle academically and technologically, which impacts their future prospects.

Despite a growing body of research on technology in education, there remains a gap in
understanding the specific competencies required for teachers to effectively use digital media and the
extent of their preparedness (Almeida & Simoes, 2019). Previous studies have often emphasized the
availability of technology and its potential benefits rather than the preparedness and competency of
educators in integrating these tools into their teaching practices (Ramlah et al., 2022). This research aims
to address this gap by examining teacher competency and readiness to apply digital media in 21st-
century education (Sebsibe et al., 2023). The novelty of this study lies in its comprehensive exploration
of the competencies required for effective digital media integration, focusing on the readiness of
teachers to implement these tools in their classrooms. By synthesizing existing literature and
identifying key areas for improvement, this study provides a holistic view of the challenges and
opportunities that educators face in the digital age. What sets this research apart is its in-depth focus
on teacher readiness, particularly in terms of digital literacy and institutional support (Sigit Gesang
Permana et al., 2022). It also offers a broader analysis by exploring the barriers teachers encounter,
including lack of confidence and insufficient professional development support. Through a multi-case
approach, this study provides concrete insights into how teacher readiness affects the integration of
digital media, especially in schools with limited infrastructure.

The primary goal of this research is to assess the current competency levels and readiness of
teachers to use digital media, identify barriers to effective implementation, and propose strategies to
enhance teacher preparedness. The study aims to highlight best practices and provide
recommendations for policymakers and educational institutions to better support teachers in this
digital transition. The anticipated outcomes of this research include a deeper understanding of teachers'
professional development needs, improved strategies for integrating digital media into teaching
practices, and, ultimately, enhanced educational outcomes for students. This study seeks to contribute
to the development of more effective and inclusive educational practices in the digital era by addressing
the gaps in teacher competency and readiness. This study's findings can be used by education
policymakers to design targeted digital training programs that address teachers' specific needs,
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ensuring a balance between technical skills and pedagogical strategies. Additionally, schools can
enhance teacher digital readiness by implementing mentorship programs, providing ongoing
professional development, and fostering a culture of collaboration and innovation in the use of
technology.

2. METHOD

This research uses a qualitative methodology with a multi-case study design to explore teacher
competency and readiness to implement digital media in 21st-century education. A qualitative
approach allows an in-depth understanding of teachers' experiences, perceptions, and challenges in
integrating digital media into their teaching practices (Miles et al., 2018). Utilizing a multi-case study
design, this research compares and contrasts findings across different educational contexts,
comprehensively analyzing the phenomenon. The multiple-case study design is well suited to this
research because it allows for a more in-depth and comprehensive exploration of variations in teacher
experiences and readiness across educational contexts. By comparing cases from urban and rural
schools and public and private institutions, this study can identify factors that influence teacher
competency and readiness in implementing digital media, both locally and contextually. This design
also provides flexibility in exploring differences and similarities across cases, making the research
results richer and more applicable to a variety of educational settings.

This study utilized semi-structured interviews, focus group discussions, and document analysis
as data collection techniques. Semi-structured interviews with teachers provided in-depth insights into
their competence, readiness, and experiences with digital media integration. Focus group discussions
facilitated the exploration of shared experiences and collective perspectives, while analyzing training
materials, curriculum guidelines, and policy documents contextualized findings within the broader
educational framework.

Purposive sampling was employed to select 30 informants, ensuring diverse representation from
urban and rural schools, public and private institutions, and various levels of education. Data were
analyzed using thematic analysis, which involved systematically coding and categorizing data to
identify key themes and patterns related to teacher competency and readiness. Initial codes were
generated by thoroughly reviewing transcripts to identify recurring keywords, phrases, and concepts.
These codes were then grouped into broader categories to uncover significant themes. Deductive
coding guided the analysis when relevant theories or frameworks applied to specific aspects of the
data.

Triangulation validated findings by integrating data from interviews, focus groups, and
document analysis. This approach ensured that conclusions reflected diverse teacher experiences and
mitigated biases inherent in individual data sources. Focus group discussions, comprising 6-8
participants per group, were stratified based on educational settings (urban, rural, public, private) and
teacher experience levels (early-career and experienced). This stratification allowed for balanced
representation and a nuanced exploration of perspectives on digital media integration. Triangulating
multiple data sources enhanced the internal validity and credibility of the study’s findings by
uncovering consistent patterns and addressing inconsistencies.

3. FINDING AND DISCUSSION

This study revealed a broad spectrum of teacher competencies and readiness to implement
digital media in 21st-century education. Data analysis yielded several key themes, including;:

3.1 Diverse Digital Literacy

Digital literacy levels among teachers varied widely. Some teachers demonstrated high
proficiency in using digital tools and effectively integrating them into their lessons to enhance student
engagement and learning outcomes. However, many teachers needed more confidence and skill in
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using these technologies. This highlights a competency gap that needs to be addressed through targeted
training and further support.

3.2 Impact of Professional Development Programs

Professional development programs play an important role in improving teacher competencies
related to digital media. Teachers who participated in structured training reported increased
confidence and skills in using digital tools pedagogically. However, the effectiveness of these programs
varied. Some teachers felt that the training provided was too theoretical and not practical. The
availability and quality of professional development opportunities also varied across educational
settings, resulting in inconsistent results.

3.3 Infrastructure Challenges

Infrastructure challenges significantly hampered teacher readiness to implement digital media
in their classrooms. Schools with limited access to reliable internet, up-to-date hardware, and necessary
software face significant barriers to effective digital integration. Teachers in under-resourced areas
often feel frustrated by these limitations, which hinder their ability to leverage digital media fully.

3.4 Institutional Support

Institutional support has been shown to be critical in creating an environment that supports
digital integration. Schools and institutions prioritizing digital literacy and providing ongoing support
to teachers demonstrate higher levels of success in implementing digital media in the classroom.
Supportive leadership, access to digital resources, and a collaborative culture among staff contribute to
increased teacher readiness and competency.

3.5 Barriers to Implementation

Several barriers to effective digital media implementation were also identified, such as resistance
to change, time constraints, and lack of personalized training. Some teachers are reluctant to adopt new
technologies due to unfamiliarity or skepticism about their educational value. Time constraints are also
a significant challenge as teachers struggle to balance their workload with the demands of learning and
integrating new digital tools. Additionally, the lack of personalized training that is tailored to
individual needs and teaching contexts limits the effectiveness of professional development efforts.

One of the key findings of this study was the significant gap in digital literacy levels among
teachers. While some teachers are comfortable using basic digital tools, many still need help in
integrating technology into their teaching. As one interviewee expressed,

“I feel confident using basic digital tools, but when it comes to integrating them into my lesson plans,
I'm not sure where to start.”

This statement suggests that while teachers understand the general use of technology, challenges
arise when they have to apply the technology in more complex teaching contexts. Institutional support
also emerged as an important factor in successful digital integration. Several teachers from more
technologically advanced schools reported receiving adequate support, such as access to ongoing
training and adequate devices. One teacher who participated in a focus group discussion expressed;

“Our school provides reqular training and appropriate software, so 1 feel more confident and
supported in adopting this technology.”

However, teachers from schools in rural areas often reported limited support, with another
participant stating, “We only get training once, and then we are left to figure it out on our own." This
illustration shows that with ongoing support, digital literacy and the application of technology in
teaching become easier, especially in areas with limited infrastructure.

This finding confirms previous research findings that show that varying levels of digital literacy
among teachers can affect the effectiveness of technology integration in learning (Matli & Ngoepe,
2020). Some teachers with better technology skills can use digital tools creatively, while less skilled
teachers often need help to design effective technology-based teaching strategies. This is in line with
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Falloon's (2020) research, which shows that the digital literacy gap between teachers can exacerbate
educational inequality.

Furthermore, the findings regarding less applicable professional development programs are in
line with research by Sriekaningsih et al. (2019), which highlights the need for more practical training
to equip teachers with skills that can be directly applied in the classroom. The differences in outcomes
between teachers who receive relevant training and those who do not highlight the importance of
designing professional development programs that are tailored to the specific needs of teachers and
institutions.

The infrastructure challenges identified in this study are also supported by literature
emphasizing the importance of equitable access to technology across all educational settings (Al-
Samarraie et al., 2020). With adequate infrastructure, adopting digital technologies becomes easier,
especially in rural areas that often lag behind in access to technological resources.

Institutional support emerged as a key element in helping teachers adapt to digital media. These
results reinforce the findings of Alhawsawi & Jawhar (2021), which showed that support from
educational institutions in the form of leadership, facilities, and a collaborative work culture played a
significant role in the successful implementation of technology in schools. Finally, barriers teachers face,
such as resistance to change and time constraints, have also been discussed in previous literature.
However, these findings provide new insights into the need for more personalized training to address
teachers' fears and insecurities in using technology.

This exploratory review highlights the complexity of integrating digital media into 21st-century
education. While significant progress has been made, substantial challenges remain. Addressing these
challenges requires a multifaceted approach, including enhancing digital literacy, providing effective
professional development, investing in infrastructure, and fostering strong institutional support. By
addressing these areas, educational systems can better prepare teachers to leverage digital media,
ultimately improving student educational outcomes.

Table 1. Recent Developments in Teacher Competency and Readiness in Applying Digital Media

No Aspect Recent Developments Implications
1 Digital Literacy Increased emphasis on digital literacy in There is a higher baseline of digital
Levels teacher training programs, with new literacy among new teachers, but
certifications and courses becoming more ongoing professional development is
prevalent. still needed for current teachers.
2 Professional The emergence of blended professional More effective skill-building and
Development development programs combining online sustained improvement in digital
and in-person training, with focusing on media application among teachers.
practical applications and continuous
support.
3 Infrastructural Expansion of government and private Improved access to necessary digital
Challenges sector initiatives to provide schools with tools, enabling more equitable
better internet access and up-to-date integration of digital media in
technology, especially in underserved classrooms.
areas.
4 Institutional Growing recognition of the importance of Enhanced guidance and support for
Support digital leadership, with more schools teachers, leading to more successful

appointing digital coordinators and

technology integration specialists.

and widespread adoption of digital
media.
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5 Implementation Increased focus on addressing time Reduction in resistance to change and
Barriers management issues and providing change more effective time management
management support to help teachers strategies, facilitating better digital
integrate digital tools more seamlessly media integration.
into their routines.

6 Best Practices Adoption  of  adaptive  learning More personalized and effective
technologies and personalized learning teaching strategies, enhancing student
plans, allowing for more tailored engagement and learning outcomes
educational experiences and better use of through digital media.
digital media.

7 Policy and Significant  policy  shifts towards More consistent and widespread

Investment prioritizing  digital education, with support for digital media integration
increased funding and support for teacher ~ ensures all teachers have the necessary
training and technology integration resources.
initiatives.

This table outlines the latest trends and advancements in the field, highlighting how recent
developments address previous challenges and improve teacher competency and readiness in applying
digital media. Table 1 shows significant developments in teacher competency and readiness to
implement digital media in education. One of the latest developments in professional development is
the implementation of blended learning programs, which combine online and face-to-face training.
These programs focus on practical applications and offer ongoing support for teachers. Our research
results show that this approach has resulted in more sustainable competency improvements among
teachers, especially in digital media use skills in the classroom. However, these improvements have not
been evenly distributed. As shown in Table 1, infrastructure challenges remain a major obstacle,
especially in under-resourced schools.

Factors Influencing Teacher Readiness for Digital Integration

Institutional Support f

Infrastructure |

Factors

Professional Development |

Digital Literacy f

0 5 10 15 20 25 30 35 40
Influence (%)

Figure 1. Diagram of factors influencing teacher readiness for digital integration.

Above is a diagram illustrating the key factors influencing teacher readiness for digital integration.
The chart visually emphasizes the relative impact of factors such as digital literacy, professional
development, infrastructure, and institutional support. This representation provides a clear
understanding of how each factor contributes to preparing teachers for the effective incorporation of
digital media in education.
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Discussion

The findings of this study align with and build upon previous research, such as the work of
O’Connor et al. (2023), which highlighted that while some teachers are proficient in using digital tools,
many still struggle with both skills and confidence. This study extends those findings by showing that
even teachers with high digital literacy face significant challenges in effectively integrating technology
into their teaching practices. It suggests that digital competence alone is insufficient; a more holistic
pedagogical approach is required to help teachers design meaningful, technology-enhanced lessons.

One key insight from this study is the importance of professional development programs, which
are critical to enhancing teacher competency in digital media. While earlier studies, such as Philipsen
et al. (2019), and Philipsen et al. (2019), emphasized the need for practical, hands-on training, this study
underscores that educators require not only theoretical knowledge but also opportunities to apply this
knowledge in real classroom settings. It further highlights the need for a standardized approach to
professional development to ensure that training programs deliver consistent, effective outcomes
(Baker & Galanti, 2017).

Infrastructural barriers continue to pose significant challenges for the integration of digital media
into education. This study corroborates findings from Fenanlampir et al. (2019) Fenanlampir et al.
(2019), which identified issues in schools with limited access to reliable internet and modern
technology. It suggests that substantial investment in infrastructure is critical to enabling teachers to
effectively implement digital tools, particularly in under-resourced schools.

Institutional support also plays a central role in ensuring the successful integration of technology
in the classroom. This study reinforces the argument put forth by Alhawsawi & Jawhar (2021), that
supportive leadership and a collaborative school culture are essential for fostering digital media
adoption. In schools with strong institutional backing —such as access to resources and a culture of
collaboration—teachers are more likely to feel confident and capable in using digital media. On the
other hand, inadequate institutional support contributes to lower levels of teacher readiness and
competency, as seen in the findings of (Nursalim et al., 2022).

This study further explores barriers to effective technology integration, such as resistance to
change, time constraints, and the lack of personalized training. These barriers are consistent with
findings from Pavlou (2020), which identified similar obstacles to the adoption of digital tools in
education. The current study highlights the need for change management strategies and time
management support to help educators navigate these challenges. Additionally, the demand for
personalized training programs suggests that teacher professional development must be more tailored
to individual needs and teaching contexts (Agustina et al., 2023). By addressing these areas, educational
systems can better prepare teachers to leverage digital media, ultimately improving student
educational outcomes (Pratama et al., 2023). Research by (Legi et al., 2023) emphasized that while some
teachers are adept at using digital media, many still need to be prepared still need to be prepared. This
review corroborates these findings, revealing a persistent gap in digital competency that needs to be
addressed through more targeted and comprehensive training programs.

Based on the findings of this study, professional development needs to be structured more
specifically and strategically to meet the diverse needs of teachers across educational contexts.
Professional development programs should include several key components (Zaim et al., 2020): 1)
Ongoing support: In addition to one-off training, programs should offer ongoing support through peer
mentoring and collaboration. This could take the form of mentoring sessions between more
experienced teachers and those who are still struggling to integrate digital media into their lessons or
study groups where teachers can share best practices. 2) Focus on practical applications: Hands-on
workshops should focus on real-world uses of digital media in the context of a specific subject area. For
example, for math teachers, training could include using interactive software to teach geometric
concepts, while for language teachers, training could include using digital platforms to improve
students’ writing skills. 3) Blended learning models: Training programs should use a blended learning
approach, where online and in-person training is delivered. This approach allows teachers to access
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training materials whenever needed while also gaining hands-on experience through interactive, in-
person sessions. 4) Contextual adaptation: Programs should be designed to be adapted to local needs
and available resources. Training should include creative solutions to integrate simple tools or
emphasize project-based teaching that does not necessarily require sophisticated technological
infrastructure in areas with less access to technology. 5) Evaluation and feedback: Training should be
accompanied by ongoing evaluation and feedback processes, where teachers can assess their own
progress and receive feedback from coaches or mentors. This will help ensure that the training has a
real impact on everyday teaching practice. Thus, effective professional development should emphasize
technical skills and relevant pedagogical applications so that teachers can implement technology
effectively and sustainably in the classroom.

Infrastructural challenges continue to pose significant barriers to effective digital integration, as
highlighted in earlier research by (Judijanto & Asfahani 2022 Naibaho, 2022). The current study
reinforces this issue, particularly emphasizing under-resourced schools' struggles. Reliable internet
access, modern hardware, and relevant software are crucial for enabling teachers to leverage digital
media effectively. Addressing these infrastructural deficiencies through substantial investment is
essential for creating an equitable educational environment where all teachers have the resources
necessary to succeed. Institutional support plays a pivotal role in facilitating successful digital media
integration. It has been argued that supportive leadership and a collaborative school culture are crucial
for adopting technology. The current review supports this assertion, demonstrating that schools with
strong institutional backing, including leadership prioritizing digital literacy and providing continuous
support, see higher levels of teacher competency and readiness (Asfahani et al., 2023). Conversely, more
institutional support is needed to address educators' challenges, leading to inconsistent and often
ineffective use of digital tools.

Barriers to implementation, such as resistance to change, time constraints, and lack of
personalized training, remain significant. Previously highlighted these issues, and the current findings
reaffirm their impact on digital media integration (Artipah et al., 2024). Overcoming these barriers
requires strategic change management, effective time management support, and personalized training
programs that address individual teacher needs and contexts (Priando Purba et al., 2021).

To deepen the thematic analysis, the article could benefit from incorporating concrete examples
from interviews or focus group discussions, offering readers a clearer understanding of the specific
challenges and solutions faced by teachers. Richer data can be used to highlight the variations in
experiences among teachers from urban and rural environments, or between those working in schools
with differing levels of technological support. These real-world examples would provide a more
nuanced understanding of how digital media integration varies based on context, and they would
underscore the diversity of challenges and strategies employed by teachers.

For instance, teachers from urban schools with access to advanced technological infrastructure
might share experiences of confidently using interactive tools, digital assessments, and collaborative
online platforms to enhance student engagement. They could describe how institutional support, such
as access to professional development workshops and reliable technical support, has enabled them to
integrate digital media effectively (Rath et al., 2024). These teachers might also provide insights into
how they use technology to personalize learning for diverse student needs, offering concrete examples
of how digital tools have positively impacted student outcomes.

On the other hand, teachers in rural schools with limited access to technology could share more
challenging experiences. These teachers might discuss the frustrations of working with outdated
computers or unreliable internet connections, which hinder their ability to fully integrate digital media
into their lessons (Torous et al., 2021). For example, one teacher might describe how she was forced to
use printed materials and basic multimedia resources to supplement a lesson because the classroom's
internet connection failed. Despite these challenges, these teachers might also describe creative
solutions, such as using mobile phones as educational tools or leveraging offline resources, to engage
students in learning. Additionally, data from interviews or focus groups could illuminate how teachers
in different contexts perceive the role of professional development. Teachers in well-resourced schools
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may report that training is readily available and that it is mostly theoretical or generalized, with little
opportunity for hands-on practice. In contrast, teachers from schools with fewer resources may express
a need for training that focuses more on practical, low-cost solutions tailored to their specific teaching
environments. This could involve hands-on workshops that focus on simple, inexpensive tools or
strategies that don’t require advanced technology but still allow teachers to integrate digital media into
their teaching effectively.

By including such examples, the study can better illustrate the varied realities of teachers across
different contexts and provide a richer, more detailed understanding of the obstacles they face and the
innovative approaches they use to overcome them. This approach would offer a deeper, more
comprehensive perspective on teacher readiness and competency, showcasing the diversity of
experiences and solutions that exist within the broader theme of digital media integration in education.

In summary, this in-depth analysis reveals that while there has been progress in some areas,
significant challenges remain in achieving widespread competency and readiness among teachers in
applying digital media. Addressing these challenges requires a multifaceted approach, including
enhanced digital literacy training, practical professional development, substantial infrastructural
investment, and robust institutional support. By building on the insights from previous research and
addressing the persistent gaps identified in this study, educational systems can better prepare teachers
to integrate digital media, ultimately improving student educational outcomes effectively.

4. CONCLUSION

The research concludes that teacher readiness for digital integration is shaped by key factors,
including digital literacy, professional development, infrastructure, and institutional support. The
findings reveal significant disparities in digital literacy among teachers, often influenced by their
experience levels, with inadequate infrastructure and insufficiently practical professional development
posing major barriers. Institutional support, including resource access and fostering a collaborative
culture, was found to enhance readiness. These findings underscore the importance of a multifaceted
approach to improving teacher preparedness, with implications for policymakers and educational
institutions to invest in targeted training and infrastructure upgrades. However, the study is limited
by its focus on a single educational context, which may restrict the generalizability of results to broader
settings. Future research should explore these dynamics in diverse educational environments and
evaluate the effectiveness of hands-on training programs and scalable infrastructural solutions in
bridging the digital competency gap across varying contexts.
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