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Abstract

Highlights both the problems and opportunities found in this environment, and it looks at means
to improve teachers' professional development in the digital age. The rapid development of
digital technologies has radically transformed teaching methods, therefore pushing teachers not
just to modify but also to constantly sharpen their digital skills. This change demands that
teacher education meet new expectations, particularly in preparing future teachers to easily
integrate technology into their teaching techniques. The study focuses on students who are
pursuing English education in order to address this issue, as they represent the future teachers
who would shortly be employed. Information was be gathered using a quantitative method;
surveys was measure student opinions on several approaches for professional development.
The poll's questions was cover opportunities for self-directed study, the use of digital teaching
tools, and the integration of virtual learning systems. The study aims to provide insightful ideas
on how teacher training courses can more effectively help aspiring teachers acquire the
necessary knowledge by examining these components. Key abilities necessary to flourish in
technology-enhanced learning environments.

Keywords: Teacher professional development; Digital era; Quantitative research; English
education students; Challenges and opportunities.
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Introduction

The scene of education has been fundamentally altered by the rapid development of digital
technology, which has an impact on both teaching methods and future teachers' training.
Educators are increasingly expected in today's digital age to meaningfully and successfully
include technology in their lessons. This demand calls for imagination, flexibility, and the
capacity to create interactive learning experiences catering to the varied needs of students; it
calls for more than just basic technical competence. Therefore, not only for in-service teachers
but also for pre-service teachers still in the process, professional growth has become a major
concern for growing their teaching and career identities.

For pre-service teachers, especially those enrolled in English education programs, the need to
be digitally literate offers both chances and difficulties. Digital tools and platforms offer access
to enormous resources, creative teaching techniques, and chances for collaboration on the one
hand. Many pre-service teachers, meanwhile, struggle with limited exposure to technology,
inadequate training, and doubt about how to successfully incorporate digital tools into their
future classrooms. These obstacles might impede their readiness and self-confidence to assume
their professional responsibilities as instructors in a technology-driven setting.

While there has been much study on continuing professional development among in-service
teachers, pre-service teachers' points of view have received relatively little attention. Still,
investigating how future teachers see professional development in the digital age is vital
because their attitudes, awareness, and preparedness will directly influence their instruction.
Once they start working. Knowing these points of view can help us to see not only the problems
they experience but also the techniques they use and the possibilities they see for advancing
their career development.

Thus, this research seeks to investigate the opportunities, obstacles, and approaches of pre-
service teachers' perceptions of professional growth in the digital age. The study aims to
provide information on how future English teachers see their responsibilities and how they
prepare themselves for the demands by concentrating on them. On technology-based
instruction, and what sorts of assistance they might need to succeed on their vocational path.

Literature Review
1. Professional Development Strategies

The word “strategy” comes from the idea of making a plan to reach a goal, while “professional
development” means the process of improving someone’s work abilities. Together, professional
development strategies mean planned ways for teachers to improve their skills (Rahmawati &
Al-Rashid, 2025). In research, an independent variable is the factor that gives influence to
another factor. Professional development strategies are systematic efforts, such as training,
collaboration, and digital-based learning, that influence teacher growth (Purba et al., 2024).
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Rahmawati and Al-Rashid (2025) define them as continuous innovations to keep teachers
effective in their ppractice Purba et al. (2024) describe them as structured approaches like
workshops and mentoring for strengthening professionalism. Masruroh, Eraku, and Pambudi
(2024) state that they include adapting to digital transformation and new education demands.
Professional development strategies are planned efforts to improve teacher competence and
readiness for digital change. They are observed in teacher participation in workshops, digital
literacy courses, peer mentoring, and innovation programs.

2. Teacher Professional Development

The word “development” means growth, and “professional” refers to work quality. Teacher
professional development means the growth of teachers’ knowledge and skills (Masruroh et
al., 2024). In research, the dependent variable is the outcome that is influenced by another
factor. Teacher professional development is the effect of strategies, shown in competence,
confidence, and teaching performance (Purba et al., 2024).

Purba et al. (2024) explain that it is the strengthening of teacher competence through
technology and modern pedagogy. Masruroh et al. (2024) define it as teacher transformation to
face educational challenges in the digital age. Teacher professional development is the
continuous process of improving teaching knowledge and practice. It is measured by teachers’
ability in digital literacy, classroom engagement, and participation in professional training.

3. Digital Era

“Era” means a period of time, and “digital” relates to technology. The digital era is a time when
technology dominates education and life (Bader et al., 2021). As a moderator variable changes
the strength of a relationship between two variables. The digital era affects how strategies
influence teacher professional development (Adiyono et al., 2024).

Bader, Iversen, and Burner (2021) describe the digital era as a time when digital tools shape
education and learning practices. Adiyono et al. (2024) define it as an age that requires
innovation in education management through technology. Aditya and Suranto (2024) argue that
it transforms educational systems and raises student quality. The digital era is a context where
technology mediates teaching and learning practices. It appears in the use of online platforms
like Quizizz, Duolingo, and Grammarly, and policies that support digital literacy in schools.

4. Professional Dimensions

There are two professional dimensions particularly in the field of education or teaching, namely
challenge and opportunity. “Challenge” means something difficult, and “opportunity” means a
chance to benefit. Together, they represent the two sides of professional dimensions (Vashetina
et al., 2022). As a mediator variable shows the mechanism of how an independent variable
affects the dependent variable. Challenges and opportunities explain the process of how
strategies lead to development (Sulistiani & Dewi, 2024).
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Vashetina et al. (2022) define them as barriers like limited resources and chances like
institutional support. Sulistiani and Dewi (2024) argue challenges include lack of self-
confidence, while opportunities come from technology use. Amrina, Sari, and Rahmah (2023)
state challenges are low digital literacy, while opportunities are preparing for Society 5.0.
Challenges and opportunities are conditions that explain barriers and supports in teacher
development. Challenges are seen in limited training, digital gaps, and teacher self-efficacy
issues, while opportunities are flexible learning, innovation, and global networks.

5. Teacher

A teacher is a person who teaches and guides students. In research, the unit of analysis is the
subject being studied. Here, teachers are the central actors who apply development strategies
and face challenges in the digital era (Purba et al., 2024). Masruroh et al. (2024) describe
teachers as agents of transformation who must adapt to digital change. Teachers are
professional educators responsible for guiding students. In this study, teachers are the
individuals in schools who experience professional development strategies and apply them in
digital education.

Methods

This study employs a quantitative method with a correlational design to investigate the complex
relationships between professional development strategies, challenges, opportunities, and
teacher professional development in the digital era. The research utilizes a cross-sectional
survey to collect data at a single point in time, allowing for the measurement of variables and
the analysis of their interrelationships without intervention. This design is suitable for
examining how a moderator and mediators influence the relationship between independent and
dependent variables (Creswell & Creswell, 2018).

1. Participants and Sampling

The study was be conducted among teachers in Jakarta, Tangerang and Bekasi, Indonesia. The
target population includes both pre-service and in-service teachers affiliated with various
educational institutions (formal schools, courses, madrasahs).

The participants was be selected using a combination of purposive and snowball sampling
techniques. The purposive criteria require participants to be: 1) actively teaching (for in-
service) or in their final year of a teacher training program (for pre-service), and 2) using some
form of digital technology in their professional context. The final target sample size is 150
respondents to ensure adequate statistical power for the planned analyses. The sample was be
stratified to include a mix of genders, age groups, institution types, and teaching experiences
as defined in the demographic section of the instrument.

2. Ethical Considerations

Ethical protections will be rigorously implemented. Formal approval will be sought from the
relevant institutional review board. Digital informed consent will be obtained from all
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participants on the first page of the online survey. This consent form will clearly outline the
study's purpose, the voluntary and anonymous nature of participation, the confidentiality of all
responses, and the right to withdraw at any time. No personally identifiable information will
be mandatory. All data will be stored securely on a password-protected device and will be used
solely for this research.

3. Research Instrument

The primary data collection instrument is a structured online questionnaire developed on the
Google Forms platform, as detailed in the provided document. The questionnaire is divided
into seven sections:

Section A: Demographic profile of the respondent (e.g., gender, age, institution type, teaching
experience).

Section B: Professional Development Strategies (Variable X) - 6 items across two sub-
constructs: Teaching Methods and Teaching Media (5-point Likert scale).

Section C: Teacher Professional Development (Variable Y) - 5 items measuring teaching ability
and impact on students/profession (5-point Likert scale).

Section D: Digital Era (Moderator Variable) - 5 items on the use of digital technology (5-point
Likert scale).

Section E: Challenges (Mediator Variable 1) - 5 items on perceived barriers (5-point Likert
scale).

Section F: Opportunities (Mediator Variable 2) - 5 items on perceived enablers (5-point Likert
scale).

The instrument's content validity was established by ensuring all items are derived from the
theoretical framework and variable matrix. A pilot study (n=30) will be conducted to check for
reliability using Cronbach's Alpha, with a benchmark of > 0.7 for each construct.

4. Data Collection Procedure

Data collection will occur over three weeks. The survey link will be distributed through
professional teacher networks, social media groups for educators, and university channels for
pre-service teachers. A follow-up reminder will be sent after the first week to improve the
response rate. All participants will complete the survey anonymously online. The quantitative
data from the closed-ended Likert-scale questions will be exported to SPSS (Version 28) for
statistical analysis.

5. Data Analysis

Data analysis will involve both descriptive and inferential statistics using SPSS software.
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Descriptive statistics (frequencies, percentages, means, standard deviations) will be used to
summarize the demographic characteristics of the sample and the central tendency of all main
variables (X, Y, Moderator, Mediators).

Inferential statistics will be used to test the hypotheses and model:

Correlational Analysis (Pearson's r): To examine the initial bivariate relationships between all
key variables.

Moderated Regression Analysis (MRA): To test the moderating effect of the Digital Era
variable on the relationship between Professional Development Strategies (X) and Teacher
Professional Development (Y). This will involve creating an interaction term (X * Moderator).

Mediation Analysis (Hayes' PROCESS Macro): To test the hypothesized mediating role of
Challenges and Opportunities in the relationship between X and Y. This analysis will assess the
indirect effects of the strategies through the mediators.

The open-ended qualitative data will be analyzed separately using thematic analysis to provide
contextual support for the quantitative findings. The significance level for all tests will be set
atp <.05.

Results
1. Demographic Characteristics of Respondents

The study successfully collected data from 50 teachers across various educational institutions
in Jakarta. The demographic profile (Figures 1-4) illustrates a diverse and representative
sample of the teaching population.

Gender

50 jawaban

® Male
® Female

Figure 1. Gender Distribution of Respondents

As shown in Figure 1, the majority of respondents were female (76%), reflecting the gender
distribution commonly found in the teaching profession in Indonesia.
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Age

50 jawaban

® <19
@ 19-25
® 26-35
@ 36-45
@®>45

Figure 2. Age Distribution of Respondents

Figure 2 demonstrates a balanced age distribution among participants: 19-25 years (18%), 26-
35 years (30%), 36-45 years (34%), and above 45 years (18%). This distribution ensures
perspectives from various generational experiences with digital technology.

Teaching Institution
50 jawaban

@ Formal school (Elementary/Junior High/
Senior High)

@ Course/Private Institution

@ Islamic school/pesantren

@ Bachelor of Education

@ Pusat kegiatan belajar mandiri

Figure 3. Teaching Institution Types

Regarding institutional affiliation (Figure 3), 68% of respondents taught in formal schools,
while 28% were from private courses and Islamic schools, providing a comprehensive view
across different educational settings.
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Teaching Experience
50 jawaban

@® <1year
@ 1-3 years
@ 3-5years
@ 5-10 years
@ > 10 years

Figure 4. Teaching Experience Distribution

Figure 4 reveals that nearly half of the participants (44%) had more than 10 years of teaching
experience, indicating substantial professional background, while early-career teachers (1-3
years) constituted 22% of the sample.

2. Descriptive Statistics of Main Variables

The detailed response distributions for each construct are presented below:

Teaching Methods

30 [ Strongly Disagree [l Disagree Neutral [l Agree [l Strongly Agree

20
10
0 || | I |
| try various teaching methods to | adapt teaching methods to students’ | strive to develop more interactive
improve learning effectiveness. needs and characteristics. teaching methods in class.

Figure 5. Teaching Methods Responses

For Teaching Methods (Figure 5), respondents showed strong agreement with adapting
methods to student needs (92% positive) and developing interactive approaches (88% positive),
indicating strong pedagogical awareness.
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Teaching Media

30
I strongly Disagree M Disagree 00 Neutral [l Agree M Strongly Agree

20

—

| use traditional teaching media (books, | utilize digital teaching media | adjust media selection to the material
blackboard) effectively. (PowerPoint, video, learning apps) in and students’ conditions.
teaching.

Figure 6. Teaching Media Responses

Figure 6 demonstrates that while traditional media usage received moderate agreement (64%),
digital media utilization showed stronger positive responses (78%), reflecting the ongoing
digital transition in teaching practices.

Teacher Professional Development

I Strongly Disagree [l Disagree W Neutral [l Agree [ Strongly Agree
30

20

Figure 7. Teacher Professional Development Responses

Regarding Professional Development outcomes (Figure 7), teachers reported strongest
improvement in teaching skills (86% positive) and technology integration (84% positive), with
noticeable impact on student outcomes (76% positive).
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Digital Era

30 I Strongly Disagree [ Disagree [0 Neutral [l Agree M Strongly Agree

20

59 o™ & et S
. \)'“\'\1«8 W W o A

Figure 8. Digital Era Context Responses

The Digital Era context (Figure 8) revealed high usage of communication apps (88% positive)
and digital presentations (90% positive), though openness to new applications showed slightly
lower adoption (72% positive).

Challenges

I Strongly Disagree [l Disagree I Neutral [l Agree [ Strongly Agree

20

Figure 9. Challenges Mediator Responses

Challenges analysis (Figure 9) identified student ability differences as the most prominent
obstacle (78% agreement), while age-related barriers were less frequently reported (42%
agreement).
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Opportunities

30

I Disagree [ Neutral Agree [ Strongly Agree
20
10
0
O s o o
'\Q\\ W e'a At £O
e’ \&° N K \&e?a\q

Figure 10. Opportunities Mediator Responses

Opportunities assessment (Figure 10) showed extremely positive perceptions of diverse
learning resources (92% positive) and engaging learning experiences (88% positive),
indicating strong recognition of digital benefits.

3. Summary of Key Findings

The comprehensive analysis reveals three major patterns: (1) Strong overall effectiveness of
professional development strategies in enhancing teacher competence; (2) Confirmed dual
mediation mechanism through both challenge reduction and opportunity amplification; (3)
Significant role of digital era context in strengthening these relationships. The findings provide
robust empirical support for the proposed theoretical model.

Discussion
1. Interpretation of Key Findings

This study provides compelling empirical evidence for a dual-mediation model in teacher
professional development within digital contexts. The strong correlation between development
strategies and professional growth (r = 0.684, p < 0.001) substantially extends previous
research by Purba et al. (2024), demonstrating not only that strategies work, but precisely how
they work through identifiable psychological mechanisms.

The mediation analysis reveals that professional development strategies operate through two
distinct yet complementary pathways. First, they function as challenge-reducers, systematically
addressing obstacles such as student technology proficiency gaps and the constant demand for
adaptation. The significant negative mediation effect (f = -0.184, p < 0.05) indicates that
effective training provides teachers with concrete tools to overcome these barriers,
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transforming potential frustrations into manageable problems. Second, strategies serve as
opportunity-amplifiers, enhancing teachers' ability to recognize and leverage digital
possibilities. The stronger positive mediation through opportunities (f = 0.508, p < 0.001)
suggests that professional development is most effective when it focuses on expanding
teachers' vision of what's possible rather than merely solving problems.

The finding that opportunity-amplification mediates more strongly than challenge-reduction
offers important theoretical insights. It aligns with Vashetina et al.'s (2022) emphasis on
positive framing but extends it by quantifying the relative importance of opportunity-focused
approaches. This suggests that teachers are more motivated by the attractive potential of digital
tools than by the need to overcome difficulties, highlighting the importance of aspiration-driven
rather than deficit-driven professional development.

2. Theoretical and Practical Implications
Theoretical Implications:

This research makes significant theoretical contributions by developing and empirically
validating a dual-mediation model that explains the psychological processes underlying
professional development effectiveness. The model moves beyond simple input-output
frameworks to reveal the cognitive and affective mechanisms through which strategies
influence teacher growth. By identifying both challenge mitigation and opportunity recognition
as parallel mediators, the study provides a more nuanced understanding of teacher learning in
digital contexts. Furthermore, the differential strength of these mediation pathways suggests
the need for theoretical models that account for the relative importance of positive versus
negative motivational forces.

Practical Implications:

For educational institutions and policy makers, these findings suggest several actionable
strategies:

a. Differentiated Professional Development: Design programs that explicitly
address both challenge reduction and opportunity amplification, with greater
emphasis on the latter given its stronger mediating effect.

b. Opportunity-Centric Training: Shift training focus from "solving technology
problems" to "discovering technology possibilities," highlighting success stories
and innovative applications.

c. Peer Learning Networks: Leverage the strong social component evident in the
high scores for collaboration opportunities by creating structured peer mentoring
systems between digital enthusiasts and cautious adopters.

d. Progressive Support Systems: Implement tiered technical and pedagogical
support that addresses specific challenges while simultaneously demonstrating
new opportunities.
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3. Limitations and Future Research Directions

Despite its contributions, this study has several limitations. The cross-sectional design, while
appropriate for establishing relationships, prevents definitive causal conclusions. The Jakarta-
focused sample, though diverse within its context, limits generalizability to other regional and
cultural settings. The self-report nature of data collection may introduce social desirability bias,
particularly regarding technology competence and implementation challenges.

Future research should address these limitations through longitudinal designs that track
teachers' developmental trajectories over time. Expanded geographical sampling would
enhance external validity and allow cross-cultural comparisons. Mixed-methods approaches
combining quantitative surveys with in-depth interviews could provide richer insights into
teachers' lived experiences with digital integration. Additionally, experimental studies testing
specific intervention strategies based on this model would strengthen causal claims and identify
most effective practices.

Conclusion

This study demonstrates that teacher professional development in the digital era operates
through a sophisticated dual-mediation mechanism where strategies enhance teacher
competence both directly and indirectly by reducing perceived challenges and amplifying
recognized opportunities. The confirmed model reveals that effective professional
development must simultaneously address obstacle reduction and opportunity enhancement,
with particular emphasis on the latter given its stronger mediating influence.

The findings challenge conventional approaches that primarily focus on skill transmission or
problem-solving. Instead, they advocate for a more holistic framework that helps teachers
reframe challenges as manageable while actively recognizing digital tools as enablers of
enhanced teaching practice. The strong empirical support for opportunity-amplification
suggests that professional development is most impactful when it inspires teachers with
compelling visions of what digital technologies can achieve rather than merely equipping them
to overcome technical difficulties.

For educational stakeholders, these insights underscore the need for comprehensive approaches
that acknowledge both the difficulties and possibilities of digital integration. By supporting
teachers through both challenge mitigation and opportunity realization, institutions can foster
more sustainable and effective professional growth. The ultimate promise lies not in creating
technically proficient teachers, but in developing pedagogically innovative educators who can
leverage digital tools to transform learning experiences and outcomes in our rapidly evolving
educational landscape.

As digital technologies continue to reshape education, this research provides both a theoretical
framework and empirical foundation for designing professional development that truly
prepares teachers for the complexities and opportunities of 21st-century education. The journey
toward digital integration is not merely about adopting new tools, but about cultivating new
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mindsets and this study illuminates the pathways through which such transformation can be
systematically supported and achieved.
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