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Abstract—This study examines the effectiveness of Project-Based Learning (PBL) in developing digital 

competencies among pre-service English as a Foreign Language (EFL) teachers in Indonesia. It specifically 

explores the learning experiences of 30 pre-service teachers as they engaged in PBL-based microteaching 

activities aimed at enhancing their digital competence. Adopting an explanatory sequential mixed methods 

design, the study employed pre- and post-intervention digital competence surveys and mixed video creation 

tasks to assess progress. The findings indicate significant improvement across five domains of digital 

competence: information literacy, communication, digital content creation, safety, and problem-solving. 

Participants demonstrated notable increases in mean scores across these domains, underscoring the efficacy of 

PBL in cultivating essential digital skills. Qualitative data from participant interviews further revealed that, 

despite challenges such as technical difficulties and time constraints, the pre-service teachers actively 

employed collaborative and strategic approaches to overcome these obstacles. Moreover, they developed and 

applied innovative practices to strengthen their digital competencies, reflecting a strong commitment to 

technology integration in their prospective teaching careers. The study underscores the importance of 

embedding PBL within teacher education curricula to better prepare future educators for the pedagogical 

demands of an increasingly digitalized learning environment. 

Index Terms—project-based learning, digital competency, microteaching, pre-service EFL teachers 

I. INTRODUCTION

The rapid advancement of digital technology has fundamentally reshaped the landscape of education, particularly in 

how teachers plan, deliver, and assess instruction. In the 21st century, digital competence is no longer a peripheral skill 

but a core component of effective teaching (Admiraal et al., 2017; Beach et al., 2020). As defined by the European 

Commission's Digital Competence Framework (DigCompEdu), digital competence encompasses a wide range of 

abilities, including information and data literacy, communication and collaboration, digital content creation, safety, and 

problem-solving (Falloon, 2020; Ferrari & Redecker, 2012). For English as a Foreign Language (EFL) teachers, these 

competencies are essential to facilitating engaging, inclusive, and differentiated learning experiences. Digital tools 

allow EFL teachers to create interactive tasks, access authentic materials, promote learner autonomy, and bridge 

linguistic and cultural gaps through global connectivity (Nguyen & Nguyen, 2021). In this context, the demand for 

digitally competent EFL educators continues to grow, placing significant responsibility on teacher education institutions 

to integrate digital skill development into pre-service teacher training. 

Despite this growing imperative, research suggests that many pre-service teachers graduate without the digital 

competencies required to integrate technology meaningfully into their future classrooms (Mishra & Koehler, 2006; 

Nuraini et al., 2025). While often familiar with everyday digital applications, pre-service teachers frequently lack 

pedagogical digital competence—defined as the ability to use digital tools to enhance instructional effectiveness and 

student learning (Schmid et al., 2020; Tohara et al., 2021). Inadequate exposure to practical and pedagogical uses of 

digital technology during teacher preparation often leads to superficial integration, where digital tools are used merely 

for presentation or administrative purposes rather than to transform teaching and learning. Moreover, many teacher 

education programs focus heavily on theoretical coursework and traditional microteaching sessions, which may not 

reflect the realities and complexities of technology-rich classroom environments (Yazon, 2019). This disconnects 
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between preparation and practice underscores the urgent need for instructional innovations that provide authentic, 

hands-on digital learning experiences for teacher candidates. 

Project-Based Learning (PBL) offers a pedagogical alternative that has the potential to address this gap. Rooted in 

constructivist and experiential learning theories, PBL promotes active, student-centered learning through the completion 

of extended, interdisciplinary projects that address real-world problems (Tsybulsky et al., 2020). Unlike traditional 

instruction, PBL requires learners to engage in inquiry, problem-solving, collaboration, and critical reflection—often 

through the integration of digital tools and platforms (Taylor & Patel, 2019). When applied in teacher education, PBL 

allows pre-service teachers to simulate the teaching process by designing and implementing projects that incorporate 

technology in meaningful ways. Through this approach, digital competence is not taught as an isolated skill set but 

developed organically as part of a broader process of instructional design, content creation, and peer collaboration 

(Garib, 2023). 

Several studies have highlighted the potential of PBL to improve both pedagogical and digital competencies among 

pre-service teachers. For instance, Baysura (2016) reported that PBL promotes self-directed learning, creativity, and 

collaborative problem-solving, which are critical components of digital competence. Greenier (2020) also found that 

project-based environments help teacher candidates to internalize and apply digital tools more confidently when those 

tools are embedded within authentic tasks. Moreover, PBL supports the development of Technological Pedagogical 

Content Knowledge (TPACK), an integrated framework that emphasizes the interplay between technology, pedagogy, 

and subject matter expertise (Martinez & Rodriguez, 2019). However, while these benefits have been documented in 

STEM and general education programs, there remains a scarcity of research examining the implementation and 

outcomes of PBL in EFL-specific contexts, where the nature of teaching and learning requires specialized approaches to 

language and communication. 

In Indonesia, the integration of digital learning in schools has become a national priority, especially under the 

policies introduced through the Merdeka Belajar (Freedom to Learn) curriculum reform. These reforms emphasize 

student-centered learning, digital literacy, and teacher innovation as cornerstones of a modern education system. Yet, 

teacher education programs across the country still face significant challenges in aligning their practices with these 

ideals. Many pre-service English teachers continue to receive training that is dominated by lecture-based instruction and 

simulated teaching practices with limited or superficial use of technology (Siswanto et al., 2022). Microteaching—a key 

component of pre-service training designed to allow candidates to practice instructional delivery in a controlled 

environment—has often failed to incorporate meaningful digital integration. This shortcoming not only limits the 

relevance of microteaching to real-world classrooms but also hinders the digital development of future EFL educators. 

Although the benefits of PBL in teacher education have been acknowledged, few empirical studies have explored 

how it can be integrated into microteaching to enhance digital competence among pre-service EFL teachers in Indonesia. 

Most existing research either focuses broadly on digital literacy or evaluates the effectiveness of technology integration 

from a policy or infrastructure standpoint (Moiseienko et al., 2024; Nguyen & Pham, 2024). Moreover, the majority of 

studies on PBL tend to adopt either a purely quantitative or qualitative approach, limiting a holistic understanding of its 

outcomes. There is a need for research that combines both measurable indicators of digital competence with rich, 

descriptive accounts of the learning process (Okogbue, 2019). Such research would not only assess the impact of PBL 

on skill acquisition but also capture the challenges, strategies, and transformations experienced by pre-service teachers 

throughout their learning journey. 

To address these gaps, this study investigates the implementation of PBL within microteaching and its role in 

developing the digital competencies of pre-service EFL teachers in Indonesia. Through an explanatory sequential mixed 

methods design, the research evaluates digital competence development across five key domains—information, 

communication, content creation, safety, and problem-solving—while also exploring the personal learning experiences 

of the participants. By integrating survey data, performance-based video tasks, and in-depth interviews, the study offers 

a comprehensive account of how PBL contributes to both technical skill development and professional growth in a 

teacher training context. 

By focusing on the Indonesian EFL context, the study contributes new insights into how pedagogical innovation can 

support teacher preparation in emerging educational systems. The findings are expected to inform teacher education 

policies and practices by highlighting the value of embedding PBL into microteaching to foster digital competencies. 

Ultimately, the study advocates for a more integrative and experiential approach to teacher education that equips future 

educators with the skills, mindsets, and confidence needed to thrive in technology-rich classrooms. To guide this 

investigation, the study poses the following research questions: (1) How effective is PBL in developing the English pre-

service teachers’ digital competencies in the microteaching? and (2) How do English pre-service teachers experience 

their learning journey in PBL for digital competencies during the microteaching? 

II.  RESEARCH METHOD 

This study adopted an explanatory sequential mixed methods design, which involves the collection and analysis of 

quantitative data in the first phase, followed by qualitative data in the second phase to elaborate, interpret, and 

contextualize the initial findings (Creswell & Plano Clark, 2011). This design was chosen to provide both the breadth 

and depth of understanding needed to examine how Project-Based Learning (PBL) fosters the digital competencies of 
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pre-service English as a Foreign Language (EFL) teachers. The sequential integration of quantitative and qualitative 

methods enabled the researchers to assess measurable changes in participants’ digital competencies and to gain nuanced 

insights into their learning experiences throughout the PBL intervention. 

In the quantitative phase, data were collected through a series of structured progress tests and a digital competence 

questionnaire. The purpose of this phase was to establish baseline digital skill levels, track changes over time, and 

identify patterns in the development of digital competence among the participants. Four performance-based assessments 

were administered at different stages of the intervention: a pre-test, two progress tests, and a post-test. These tests 

required participants to create instructional videos using digital tools, and the resulting artifacts were evaluated using an 

analytic rubric adapted from existing models of digital content creation (Christine, 2017; Ferrari & Redecker, 2012; 

Outeda, 2024). Additionally, a 50-item questionnaire based on the European Digital Competence Framework 

(DigComp) was administered both before and after the intervention. The instrument measured participants’ perceived 

competence across five domains: Information and Data Literacy, Communication and Collaboration, Digital Content 

Creation, Safety, and Problem-Solving. Each item was rated on a five-point Likert scale, and the instrument 

demonstrated high reliability and validity in previous studies (Miles et al., 2014). 

The qualitative phase followed the analysis of the quantitative data and was designed to provide deeper insights into 

the participants’ lived experiences during the PBL intervention. Five participants were purposively selected based on 

their questionnaire responses to represent a range of digital competence levels and learning trajectories. Semi-structured 

interviews were conducted to explore the challenges, strategies, and reflective insights participants encountered as they 

engaged in project-based microteaching. Each interview lasted between 15 and 35 minutes and was conducted either 

offline or online, depending on participant availability. The interviews were audio-recorded, transcribed, and analyzed 

thematically following Braun and Clarke’s (2017) six-phase approach to thematic analysis, which includes 

familiarization with data, generating initial codes, searching for themes, reviewing themes, defining themes, and 

producing the report. This approach allowed for the identification of recurring patterns and critical incidents that 

illuminated the developmental process of digital competence in a project-based learning environment. 

To ensure a comprehensive and meaningful interpretation, the integration of quantitative and qualitative data 

employed a “weaving” technique (Cohen et al., 2002), wherein findings from both phases were presented together 

within the discussion of each theme. This approach allowed the study to triangulate numerical trends with participants' 

narratives, explaining both typical outcomes and anomalies. For example, instances where quantitative scores did not 

significantly improve were cross-examined with qualitative data to uncover contextual factors such as technical 

difficulties or varying levels of prior experience. Through this integrative analysis, the study aimed to generate a holistic 

understanding of how PBL influences digital competence development. 

The participants of this study consisted of 30 pre-service English teachers (10 males and 20 females) enrolled in their 

seventh semester at Universitas Pancasakti Tegal, Indonesia. All participants were drawn from a teacher education 

program that included both coursework and field experience components, ensuring their readiness to engage in practice-

based interventions. The use of purposive sampling for qualitative interviews enabled the researchers to explore diverse 

experiences and to gain insight into the broader findings revealed in the quantitative phase. 

To ensure the credibility and trustworthiness of the research, data triangulation was employed by using three distinct 

data sources: (1) video creation tests evaluated with a standardized rubric, (2) digital competence questionnaires 

administered pre- and post-intervention, and (3) semi-structured interviews. This methodological triangulation helped to 

enhance the validity of the findings and provided multiple perspectives on the same phenomenon (Bans-Akutey & 

Tiimub, 2021). In addition, steps were taken to reduce potential researcher bias through collaborative coding and peer 

debriefing during the qualitative analysis. 

Quantitative data were analyzed using both descriptive and inferential statistical techniques. Descriptive statistics—

including mean, median, and standard deviation—were used to summarize participants’ competence levels across the 

five digital domains. Paired-sample t-tests and analysis of variance (ANOVA) were applied to determine statistically 

significant differences between pre- and post-intervention scores. These inferential analyses enabled the researchers to 

draw conclusions about the effectiveness of the PBL intervention in enhancing digital competencies over time. 

Finally, ethical considerations were carefully observed throughout the study. Informed consent was obtained from all 

participants prior to their involvement in both the quantitative and qualitative phases. Anonymity and confidentiality 

were maintained through the use of pseudonyms, and all data were securely stored in compliance with institutional 

ethical guidelines (Hasal et al., 2021; Merriam, 1998). The study was approved by the ethics committee of the affiliated 

university, ensuring that all procedures met the required standards for research involving human subjects. 

III.  FINDINGS 

A.  The Effectiveness of PBL in Developing Pre-Service EFL Teachers’ Digital Competencies in the Microteaching 

This section presents the findings related to the first research question: How effective is Project-Based Learning 

(PBL) in developing the digital competencies of pre-service EFL teachers during microteaching? The analysis is 

divided into two main components: (1) the results of video creation performance tests, and (2) the outcomes of the 

Digital Competence Survey administered before and after the PBL intervention. Together, these components offer 
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quantitative evidence of growth in digital competencies and provide a reliable measure of PBL’s effectiveness as an 

instructional strategy. 

Prior to analyzing the results, a series of statistical procedures were conducted to ensure the validity and reliability of 

the data. First, normality tests were performed using the Shapiro-Wilk test, which is recommended for small sample 

sizes (Khatun, 2021). The results indicated that the pre- and post-test scores were normally distributed, as all 

significance values were greater than 0.05 (p > 0.05). In addition, multivariate normality was assessed by examining 

skewness and kurtosis, with the Critical Ratio (c.r) values for both falling within the acceptable range of -2 to +2, 

confirming the assumption of multivariate normality (Kline, 2015). 

To further validate the dataset, Mahalanobis distance was used to detect potential outliers. This statistical method 

measures the distance of each data point from the centroid of a multivariate distribution. The analysis revealed no 

multivariate outliers, with the maximum Mahalanobis d-squared value in the second survey being 12.71524, which is 

below the critical threshold (p > 0.001; d² = 22.45774). These findings confirm that the dataset is statistically sound and 

suitable for further inferential analysis. 

To evaluate the development of participants’ practical digital skills, four video creation tests were administered 

throughout the intervention: a pre-test, two progress tests, and a post-test. These assessments were designed to gauge 

the participants’ ability to integrate digital tools into teaching materials—specifically through the design and production 

of microteaching videos. Each task required students to plan, record, and edit a lesson using educational technology 

tools such as video editors, screen recorders, and interactive media platforms. The evaluation of the videos followed a 

standardized rubric based on the DigComp 2.1 framework (Christine, 2017; Ferrari & Redecker, 2012; Outeda, 2024), 

assessing key dimensions such as content relevance, technical execution, creativity, and pedagogical value. The results, 

summarized in Table 1, demonstrated consistent improvement across all four testing points. Notably, there was a 

significant increase in the average scores from the pre-test to the post-test, indicating substantial progress in the 

application of digital tools for instructional purposes. 

Table 1 illustrates a clear upward trend in participants' performance across the four video creation assessments, 

providing strong evidence of progressive skill development over the course of the PBL intervention. The average score 

in the pre-test was 59.52, indicating a relatively low initial level of digital competence in designing and producing 

instructional videos. This baseline suggests that prior to the intervention, many pre-service teachers lacked familiarity 

with digital tools and pedagogical strategies for multimedia content creation. 
 

TABLE 1 

SUMMARY OF TEST RESULTS 

Test N Minimum Maximum Mean Std. 

Deviation 

Pre-Test 30 51.00 68.00 59.52 3.61 

Progress 

Test 1 

30 75.00 90.00 84.03 4.42 

Progress 

Test 2 

30 75.00 96.00 88.00 4.65 

Post Test 30 77.75 94.25 87.05 3.61 

 

Following the introduction of PBL activities, there was a marked improvement in Progress Test 1, with the mean 

score increasing significantly to 84.03. This jump reflects the participants’ initial gains in understanding and applying 

digital tools for educational purposes, supported by hands-on project work and peer collaboration. By Progress Test 2, 

the mean score rose further to 88.00, signaling continued enhancement of technical proficiency, creativity, and 

pedagogical integration in their video productions. This steady improvement suggests that sustained engagement with 

iterative projects and scaffolded feedback contributed positively to their digital competence development. 

Interestingly, the Post-Test scores showed a slight decline to 87.05, though still notably higher than earlier results. 

This minor decrease may be attributed to external factors such as time constraints during the final week of the 

intervention, which potentially limited the participants’ preparation and editing time. Nevertheless, the overall pattern 

remains positive, and the slight dip does not detract from the substantial progress demonstrated throughout the PBL 

process. In line with previous studies (Nukholida et al., 2023; Ambros et al., 2023; Lapina & Prakasha, 2022), the 

findings affirm that well-structured PBL tasks can significantly enhance learners’ digital competencies by fostering 

authentic, task-based learning experiences. These results confirm that PBL, when systematically implemented in a 

microteaching context, effectively supports the development of essential digital competencies among pre-service EFL 

teachers. The next section presents the findings from the Digital Competence Survey to further substantiate these 

conclusions with self-reported data.  

To further explore the effectiveness of Project-Based Learning (PBL) in enhancing pre-service EFL teachers’ digital 

competencies, a Digital Competence Survey was administered both before and after the intervention. This instrument, 

adapted from the European Digital Competence Framework (Ferrari & Redecker, 2012; Outeda, 2024), assessed five 

key domains: Information, Communication, Content Creation, Safety, and Problem-Solving. The survey results 

revealed statistically significant improvements across all domains, suggesting that the PBL approach contributed 

meaningfully to the participants' development of digital literacy skills required in 21st-century teaching environments. 
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TABLE 2 

SUMMARY OF INFORMATION CHANGES FROM BEFORE AND AFTER PBL 

No Question Mean Information Change 

1 I recognize my high proficiency level to browse 

the material online 

2.61 2.06 

2 I am able to use and search the specific 
keywords 

3.15 1.64 

3 I am able to filter trusted information/material 3.67 1.03 

4 I am able to search in Multiple search engines 
and links 

2.94 1.21 

5 I recognize the originality of the website 3.30 0.18 

6 I am able to organize the information on 
websites 

3.03 1.06 

7 I usually save the file organized based on the 
name 

2.76 0.15 

8 I am able to use cloud backup in my files 2.94 0.67 

9 I recognize the shortcut to search material 
accurately 

3.21 0.85 

10 I am able to store scientific papers in a reference 

manager 

2.97 1.76 

 

In the domain of Information Competence, as shown in Table 2, participants demonstrated improved ability to 

identify, locate, retrieve, store, and evaluate digital information effectively. The most notable improvement (mean 

difference = 2.06) was in participants’ self-reported proficiency in browsing and retrieving relevant learning materials 

from online sources. This suggests that throughout the project-based tasks, pre-service teachers became more adept at 

navigating digital platforms for educational content. However, the lowest gain (0.15) was recorded in the sub-skill of 

using consistent and logical file naming conventions, indicating that while participants improved in information search 

strategies, attention to detail in organizing digital files remained a relatively weaker area. 
 

TABLE 3 
SUMMARY OF COMMUNICATION CHANGES 

No Question Mean Before Mean After Change 

1 I am able to lead my team to brainstorm ideas 3.24 5.12 1.88 

2 I am able to deliver my ideas to my team 2.88 5.18 2.30 

3 I am able to support the ideas from my team 3.48 5.27 1.79 

4 I am able to serve and deliver the project 3.12 5.21 2.09 

5 I can coordinate the presentation (Google Slides) 2.76 5.03 2.27 

6 I usually review the project with my team 2.88 5.12 2.24 

7 I can receive critique 2.91 5.09 2.18 

 

Regarding Communication Competence, Table 3 illustrates substantial growth in participants’ digital collaboration 

and communication skills. The mean score for the ability to brainstorm with peers increased by 1.88 points, while the 

capacity to articulate and deliver ideas within a team context rose even more sharply, by 2.30 points. These findings 

reflect the inherently collaborative nature of PBL activities, which required pre-service teachers to engage in regular 

discussion, negotiation, and decision-making through digital communication tools. Such improvement aligns with 

previous studies asserting that PBL encourages meaningful peer interaction and strengthens digital interpersonal skills 

(Prasetyo et al., 2023; Gómez-Pablos et al., 2017). 
 

TABLE 4 

SUMMARY OF CONTENT CREATION CHANGES 

No Question Mean Before Mean After Change 

1 I am able to create a script for a video 2.91 4.76 1.85 

2 I am able to create a learning video 2.79 4.85 2.06 

3 I am able to record the learning video 3.27 4.58 1.30 

4 I can operate various digital equipment in the 
classroom 

2.85 4.94 2.09 

5 I can create and design content for my website 2.79 5.18 2.39 

6 I can fix technical issues in digital creation 3.24 5.00 1.76 

7 I bring various new applications and online 

platforms 

3.12 4.79 1.67 

8 I understand the value of originality in my 
project 

3.24 4.73 1.48 

9 I can avoid plagiarism in my project 3.42 4.82 1.39 

10 I can choose appropriate teaching materials 2.85 4.82 1.97 

11 I can choose appropriate teaching media 3.03 4.91 1.88 
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In the area of Content Creation, the data in Table 4 demonstrate that participants significantly enhanced their ability 

to produce educational content using digital tools. The ability to write teaching scripts improved by 1.85 points, while 

the competence in producing learning videos saw a notable increase of 2.06 points. These gains suggest that PBL 

encouraged authentic and practical content development, fostering creative expression through the integration of 

pedagogical and technological knowledge. Moreover, the participants also showed increased awareness and application 

of ethical digital practices. Notably, improvements were recorded in avoiding plagiarism and in selecting appropriate 

and relevant teaching materials, suggesting a maturing understanding of digital authorship, content accuracy, and 

instructional design. 
 

TABLE 5 

SUMMARY OF CONTENT CREATION CHANGES 

No Question Mean Before Mean After Change 

1 I avoid clicking unknown links 2.58 5.15 2.58 

2 I use protection software to surf the internet 3.18 5.18 2.00 

3 I can search and store passwords 2.91 4.73 1.82 

4 I usually use the same password across platforms 2.79 4.79 2.00 

5 I know what information I should not share 3.27 4.61 1.33 

6 I understand how my data will be used 3.24 4.27 1.03 

7 I know the policy for using content properly 2.79 4.58 1.79 

8 I can encrypt/lock team data to avoid cheating 3.00 4.88 1.88 

9 I can detect if a computer has a virus 2.73 3.94 1.21 

 

Safety Competence (as reflected in Table 5) also demonstrated improvement, particularly in data protection and 

digital identity management. This indicates that PBL may have contributed to raising awareness about responsible and 

secure engagement with digital tools as an essential aspect of digital literacy in educational settings. 
 

TABLE 6 

SUMMARY OF PROBLEM-SOLVING CHANGES 

No Question Mean Before Mean After Change 

1 I can compose a solution for project problems 2.91 5.18 2.27 

2 I can plan small activities in my project 2.55 5.15 2.61 

3 I can identify the root problems in project-based 
learning 

2.91 5.48 2.58 

4 I can plan to improve teaching quality 3.18 5.30 2.12 

5 I learn new software by practicing 2.88 5.61 2.73 

6 I can revise the teaching process as needed 3.18 5.45 2.27 

7 I help my team find effective ways to reach 

project goals 

2.91 5.42 2.52 

8 I can manage conflicts within the team 3.03 5.27 2.24 

9 I can tolerate differences within my team 3.03 5.15 2.12 

 

Finally, the domain of Problem-Solving Competence, as outlined in Table 6, showed some of the most substantial 

gains. Participants reported notable improvements in planning project activities (mean gain = 2.61) and in their ability 

to revise or adapt teaching processes based on feedback and reflection (mean gain = 2.27). These findings underscore 

the effectiveness of PBL in cultivating critical thinking and adaptive skills, as pre-service teachers were continually 

engaged in identifying challenges, reflecting on their digital teaching practices, and making strategic revisions 

throughout the microteaching projects. This is consistent with prior research emphasizing the value of PBL in 

promoting self-regulated learning and flexible problem-solving (Iordache, 2017; Lee & Kim, 2020). 

Overall, the Digital Competence Survey results confirm that PBL significantly improved pre-service EFL teachers' 

digital skills across multiple areas. The gains were not only quantitative but also reflected the development of a more 

reflective, ethical, and collaborative approach to digital tool use in teaching. These outcomes suggest that integrating 

PBL into teacher education programs can serve as a strategic approach to fostering digital competencies aligned with 

modern pedagogical demands. 

B.  Pre-Service EFL Teachers’ Learning Experience in PBL for the Digital Competencies During the Microteaching 

In addressing the second research question, this section explores the lived experiences of English pre-service teachers 

in engaging with Project-Based Learning (PBL) and how it shaped their digital competencies. The insights were drawn 

from post-intervention interviews, and the data illuminated three interrelated themes: the challenges encountered during 

the implementation of PBL, the strategies developed to address those challenges, and the reflections on their growth 

across various domains of digital competence. 

Participants commonly reported several obstacles that affected their participation and performance during the PBL 

process. One of the most pressing issues was technological limitation, particularly unstable internet connections and 

insufficient data quotas, which disrupted both access to learning materials and communication within teams. 
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Respondent 1 emphasized, “The main problem is about the connection, signal, or the run out of quota,” illustrating how 

infrastructure issues posed a constant threat to participation in digital-based projects. Similarly, Respondent 4 shared, 

“Sometimes I have already prepared my video, but it took very long to upload because the signal was not good,” 

pointing to delays in task submission and frustration with unreliable digital environments. These technological barriers 

were further compounded by gaps in digital literacy and access to proper devices. For instance, Respondent 3 reflected, 

“The problem of ICT tools in the learning process is the lack of knowledge, lack of devices, and sometimes not having 

enough signals to access platforms.” This lack of access not only challenged their technical engagement but also 

influenced their confidence in navigating digital platforms efficiently. 

Despite these limitations, many pre-service teachers demonstrated resilience and adaptability through various self-

initiated strategies to enhance their digital engagement. One of the key approaches was ensuring reliable internet access 

before engaging in collaborative work. As Respondent 2 put it, “I will make sure the connection is stable, signal, and I 

will make sure either me or students have enough quota,” reflecting a heightened awareness of digital readiness as a 

prerequisite for participation. In addition to technical preparedness, peer collaboration emerged as a valuable strategy 

for overcoming skill gaps. Respondent 5 noted, “When one of us didn’t know how to edit the video, others helped by 

making tutorials or sharing screen during a Zoom meeting.” This peer-driven support system cultivated a collaborative 

learning atmosphere where students not only built digital competencies but also developed a culture of mutual 

assistance. Furthermore, time management and structured planning played a vital role in reducing stress and promoting 

accountability. Respondent 6 remarked, “I learned to set a clear timeline for each step—writing script, recording, 

editing—so the work didn’t pile up near the deadline.” This practical adjustment shows how students developed 

essential project management skills that are transferable beyond the PBL context. 

As students reflected on their experiences, they articulated growth across all five domains of digital competence—

information, communication, content creation, safety, and problem-solving. Their reflections revealed not just improved 

technical skills, but also a more strategic and critical engagement with digital technologies. Respondent 1, for example, 

shared, “Before, I just searched anything on Google. But now, I know how to choose trusted websites and save files 

properly,” indicating an increased awareness of information reliability and digital organization. In the area of 

communication, students reported increased proficiency in digital collaboration, as Respondent 3 stated, “Now I can 

coordinate in group projects better through Google Meet, Telegram, and Google Docs. We divide the work and check 

progress more easily.” Such experiences demonstrate how PBL fostered not only the use of digital platforms but also 

the interpersonal skills required for effective teamwork in virtual environments. 

Content creation skills also showed marked improvement, particularly in the design and production of teaching 

materials. Respondent 4 expressed, “Creating the teaching video was hard at first, but now I can write the script, record, 

and edit it using CapCut or Canva with less help,” revealing a transition from dependency to independent digital 

production. This hands-on experience not only increased their familiarity with various tools but also built confidence in 

producing creative, educational content. Students also reported growing awareness of ethical digital practices. As 

highlighted by Respondent 6, “Now I always make sure not to copy content directly and to choose materials that are 

suitable for my lesson objectives,” demonstrating a stronger understanding of content integrity and pedagogical 

alignment. 

Lastly, the ability to respond to challenges with thoughtful adaptations was a recurring reflection across interviews. 

Respondent 2 explained, “We had to revise our video plan because the school context was different. So we changed the 

examples and visuals to fit junior high school students,” showcasing their capacity to make pedagogically informed 

decisions while solving real-time problems. This ability to adjust and revise digital content based on context highlights 

their development in both problem-solving and instructional design—skills that are critical for future teaching practices. 

Overall, these findings underscore that while the PBL experience presented significant hurdles, it also served as a 

powerful platform for English pre-service teachers to cultivate their digital competencies. Through hands-on tasks, peer 

collaboration, and reflective practices, participants not only gained technical knowledge but also built the mindset and 

strategies necessary for navigating digital teaching environments effectively. 

IV.  DISCUSSION 

This study aimed to investigate the effectiveness of PBL in developing the digital competencies of pre-service EFL 

teachers and to explore their lived experiences with the challenges and strategies for overcoming digital barriers during 

their microteaching. The findings contribute to the growing body of literature on integrating digital competencies in 

teacher education, particularly in the context of under-resourced educational environments. 

The first research question explored the effectiveness of PBL in developing pre-service teachers' digital competencies, 

particularly in the context of microteaching. The results demonstrated significant improvements in participants' digital 

skills across various assessments. These improvements were particularly notable in areas such as content creation and 

problem-solving, which were central to the PBL tasks. The findings align with the growing body of literature that 

supports PBL as an effective pedagogical approach for fostering 21st-century skills, including digital literacy 

(Moiseienko et al., 2024; Potyrała & Tomczyk, 2021). By engaging in authentic, hands-on projects, pre-service teachers 

were able to develop the technical and cognitive skills necessary to use digital tools effectively in the classroom. 
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The increase in digital competency, as reflected in both the video creation tests and digital competence surveys, 

suggests that PBL provides a meaningful context for learning. It enables pre-service teachers to engage with 

technologies that are relevant to their future teaching practices. The marked improvement in areas such as script 

creation, video production, and digital content curation underscores the potential of PBL to promote creativity and 

innovation among pre-service teachers (García, 2017). These findings corroborate those of previous studies, which have 

shown that PBL fosters deeper engagement and skill development by requiring students to apply their learning to real-

world tasks (Taylor & Patel, 2019; Siswanto et al., 2022). Additionally, the improvements in problem-solving abilities 

reflect the development of critical thinking skills that are essential for teachers to navigate the complexities of modern 

classrooms. 

However, while the results were generally positive, the slight decline in post-test scores suggests that certain 

challenges, such as time constraints, may have hindered the participants' ability to fully demonstrate their competencies 

in the final stages of the project. This observation highlights the need for adequate preparation time and scaffolding to 

ensure that students are able to perform optimally in digital tasks. It also points to the importance of balancing the 

complexity of PBL tasks with the available resources and support structures (Nguyen & Nguyen, 2021). 

The second research question focused on the experiences of pre-service teachers during PBL and how these 

experiences shaped their digital competencies. The study revealed that participants faced several significant challenges, 

particularly related to technical issues and limited access to ICT tools. Connectivity problems, such as unstable internet 

signals and data limitations, were identified as the most persistent barriers to effective learning. This is consistent with 

existing research on the digital divide, which emphasizes how unequal access to digital resources can affect educational 

outcomes (Nguyen & Pham, 2024; García, 2017). Connectivity issues were particularly challenging in the context of 

PBL, where continuous engagement with digital platforms and collaborative tools is essential. 

In addition to connectivity problems, participants also faced difficulties with the technical aspects of digital tools, as 

well as the lack of familiarity with certain software and platforms. This finding reinforces the notion that digital 

competence extends beyond the ability to use digital tools and includes a deep understanding of how to integrate these 

tools effectively into teaching practices (Garib, 2023). The study highlights the need for teacher education programs to 

provide pre-service teachers with opportunities to not only familiarize themselves with a range of digital tools but also 

to develop the critical thinking and problem-solving skills necessary for addressing challenges in real-time. 

Despite these obstacles, participants demonstrated resilience and a proactive approach to overcoming challenges. 

Many students reported that they took steps to ensure stable internet connections and sufficient data quotas, reflecting a 

growing sense of agency in managing the technical aspects of PBL. This proactive mindset is a crucial component of 

digital competence, as it empowers teachers to troubleshoot and adapt to changing technological environments 

(Admiraal et al., 2017). Moreover, the use of peer collaboration as a strategy for problem-solving underscores the value 

of social learning in PBL contexts. By working together to address issues, pre-service teachers not only strengthened 

their own skills but also developed collaborative communication skills, which are essential for success in digital 

learning environments (Falloon, 2020). 

These findings suggest that PBL, while presenting certain challenges, also offers valuable opportunities for pre-

service teachers to develop the skills and strategies necessary for navigating the complexities of digital education. The 

ability to adapt to technological challenges, seek solutions independently, and collaborate with peers is indicative of a 

higher level of digital competence, which is essential for teachers in the 21st century. 

V.  CONCLUSION AND SUGGESTION 

This study concludes that Project-Based Learning (PBL) is a highly effective pedagogical strategy for enhancing the 

digital competencies of pre-service English language teachers. The findings revealed significant improvements in the 

participants' abilities to create educational content, communicate effectively, and solve problems using digital tools. 

Specifically, the results from the video creation tests showed measurable increases in participants' proficiency with 

various digital platforms, such as video editing and online collaboration tools. Furthermore, the Digital Competence 

survey demonstrated that the participants made notable progress in key domains, including Information, 

Communication, Content Creation, Safety, and Problem-Solving. The data suggests that the hands-on, real-world nature 

of PBL provides pre-service teachers with opportunities to apply digital skills in authentic teaching scenarios, thus 

preparing them to integrate technology into their future classrooms more effectively. These findings align with prior 

research, which emphasizes the importance of incorporating technology into teacher education programs to develop the 

necessary competencies for the digital age (Meyers et al., 2013; Greenier, 2020). 

Moreover, the study highlighted the challenges that participants faced during the PBL intervention, particularly 

related to technical issues such as unstable internet connections, limited data access, and inadequate familiarity with 

certain digital tools. These challenges were particularly pronounced in environments where connectivity was unreliable, 

and the lack of access to devices or platforms hindered smooth engagement with the learning process. However, 

participants demonstrated resilience in overcoming these barriers, employing strategies such as ensuring stable internet 

connections, securing sufficient data, and gradually familiarizing themselves with new technologies. These proactive 

strategies not only helped participants overcome immediate obstacles but also reflected a deeper commitment to their 

professional growth and a growing understanding of the importance of digital competency in teaching. This finding 
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highlights the importance of identifying technical challenges as a significant barrier to the effective use of ICT in 

education. However, it also underscores the potential for developing solutions through targeted interventions and 

resource allocation. 

In light of the study’s findings, several implications for teacher education programs emerge. First, it is essential for 

such programs to integrate PBL more systematically into their curriculum, as it provides pre-service teachers with a 

platform to develop critical digital competencies while engaging in authentic teaching practices. However, to fully 

maximize the benefits of PBL, teacher education programs must address infrastructure limitations, such as unreliable 

internet access and the availability of devices. Programs should also offer specific training on the use of digital tools 

and resources, ensuring that all students, regardless of their prior exposure to technology, have the skills required for 

effective participation. Additionally, future research could expand on the current study by exploring the long-term 

effects of PBL on digital competencies, examining how these skills translate into real-world classroom teaching. Further 

research should also investigate how PBL can be adapted for different teaching contexts, including various subjects and 

educational levels, to determine its broader applicability in enhancing digital literacy across the education sector. 
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