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 The study aimed to analyse the implementation of online and blended 
learning in enhancing students’ learning achievement and digital 
pedagogical competence. This study employed a descriptive 
quantitative research design. The participants consisted of 20 PPG 
Prajabatan students in the Pendidikan Pancasila dan 
Kewarganegaraan programme who participated in the Online and 
Blended Learning course. Data were collected from various learning 
activities, including problem identification related to educational 
technology and Artificial Intelligence, reflection activities, case 
discussions, instructional design development, peer review activities, 
mid-term examination, and final examination. The collected data were 
analysed using descriptive statistical analysis to determine students’ 
learning achievement. The findings showed that students 
demonstrated positive learning outcomes after participating in online 
and blended learning activities. All participants achieved a very good 
performance category, indicating that the learning activities 
successfully supported students’ competency development. The results 
also showed that students were able to engage in instructional design 
processes, collaborative discussions, reflection, and technology-based 
learning activities. The study implied that well-designed online and 
blended learning environments could effectively support the 
development of digital pedagogical competence among future 
teachers. These findings contributed to teacher education practices by 
highlighting the importance of integrating technology-supported 
learning experiences in preparing professional teachers for digital 
education. 
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1. Introduction 

The rapid development of digital technology has significantly transformed 
educational practices and created new demands for teachers to develop digital pedagogical 
competence. Digital pedagogical competence refers to teachers’ ability to integrate digital 
technologies effectively into teaching and learning processes, including designing learning 
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activities, selecting appropriate digital resources, and facilitating meaningful technology-
supported learning experiences. In this context, teacher education programmes have an 
important role in preparing future teachers who are capable of responding to technological 
changes in education. However, many pre-service teachers still experience challenges in 
applying digital technologies for instructional purposes due to limited experience, 
insufficient technological confidence, and inadequate opportunities to practise 
technology-based teaching strategies. 

Online and blended learning have emerged as important approaches in higher 
education to support flexible, interactive, and technology-enhanced learning 
environments. Blended learning combines face-to-face instruction with online learning 
activities to provide students with greater access to learning resources and opportunities 
for independent and collaborative learning. This approach is particularly relevant for 
teacher education because future teachers need direct experience in designing and 
participating in technology-supported learning environments before implementing them 
in their own classrooms. Research has shown that well-designed blended learning can 
improve students’ engagement, learning achievement, and digital competence by 
encouraging active participation and self-regulated learning (Rasheed et al., 2020; Müller 
& Mildenberger, 2021). 

Previous studies have reported positive impacts of online and blended learning 
implementation in higher education. Martin et al. (2020) found that effective online 
learning depends on the interaction between learners, instructors, and learning resources. 
Similarly, Yu et al. (2021) reported that blended learning could enhance student 
engagement and learning effectiveness when supported by appropriate instructional 
strategies. In teacher education contexts, Tondeur et al. (2021) emphasised that digital 
competence development requires authentic learning experiences that allow pre-service 
teachers to explore, evaluate, and apply educational technologies. These findings indicate 
that online and blended learning can provide valuable opportunities for developing future 
teachers’ professional competencies. 

Despite the growing number of studies on blended learning, several research gaps 
remain. Previous research has mainly focused on general student achievement or learning 
satisfaction, while fewer studies have examined how structured online and blended 
learning activities contribute to the development of digital pedagogical competence among 
PPG Prajabatan students. Furthermore, limited attention has been given to the 
combination of learning activities involving problem identification, reflection, 
instructional design development, peer review, and technology-based assessment as an 
integrated approach in preparing professional teachers. 

Therefore, this study aimed to analyse the implementation of online and blended 
learning in enhancing the learning achievement and digital pedagogical competence of 
PPG Prajabatan students. Specifically, this study examined students’ performance in 
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various learning activities, including technology-related problem analysis, reflection 
activities, instructional design development, collaborative discussions, peer review, and 
academic assessments. The significance of this study lies in providing empirical evidence 
regarding how online and blended learning can support teacher preparation programmes, 
particularly in developing future teachers who are capable of integrating digital 
technologies into educational practices. 

 
2. Literature Review  
2.1 Online and Blended Learning in Higher Education 

Online learning and blended learning have become important approaches in higher 
education due to the increasing integration of digital technology into educational 
practices. Online learning refers to instructional activities conducted through digital 
platforms that allow interaction between learners, instructors, and learning resources 
without requiring physical presence. Meanwhile, blended learning combines online 
learning components with face-to-face instruction to create a more flexible and interactive 
learning environment. Unlike fully online learning, blended learning provides 
opportunities for students to benefit from both digital accessibility and direct interaction 
with instructors and peers. 

The effectiveness of online and blended learning depends not only on the availability 
of technology but also on the quality of instructional design, interaction, and student 
engagement. Previous studies have demonstrated that blended learning can improve 
learning outcomes because it encourages students to become more active participants in 
the learning process. Rasheed et al. (2020) explained that blended learning provides 
flexibility and learning accessibility; however, its success is influenced by students’ digital 
readiness, learning motivation, and institutional support. Similarly, Martin et al. (2020) 
found that effective online learning requires meaningful interaction among students, 
instructors, and learning materials rather than simply transferring traditional teaching 
methods into digital platforms. 

In higher education, blended learning has been increasingly implemented because it 
supports independent learning and collaborative knowledge construction. Müller and 
Mildenberger (2021) reported that blended learning environments could provide flexible 
learning opportunities while maintaining instructional effectiveness. Students are able to 
manage their learning pace, access various digital resources, and participate in 
collaborative activities through online platforms. However, previous research also 
identified several challenges, including technological limitations, unequal digital access, 
and the need for stronger self-regulation skills among learners. 

In teacher education, online and blended learning have additional significance 
because future teachers need practical experiences in using digital technologies for 
teaching. Teacher education programmes should not only introduce educational 
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technologies theoretically but also provide authentic opportunities for pre-service teachers 
to design and experience technology-supported learning. Tondeur et al. (2021) argued that 
digital competence development requires continuous exposure to technology integration 
activities during teacher preparation. Therefore, the implementation of online and blended 
learning in PPG Prajabatan programmes can serve as a practical approach to developing 
future teachers’ ability to design innovative learning experiences. 

Although previous studies have highlighted the benefits of blended learning, there 
remains a need to investigate how specific learning activities within blended environments 
contribute to students’ professional competence development. Many previous studies have 
focused on learning achievement and student satisfaction, while fewer studies have 
examined integrated activities involving reflection, problem-solving, instructional design, 
and peer review as components of blended learning in teacher education contexts. 

 
2.2 Digital Pedagogical Competence of Pre-Service Teachers 

Digital pedagogical competence has become an essential component of teacher 
professionalism in the era of digital transformation. This competence refers to teachers’ 
ability to combine technological knowledge, pedagogical strategies, and subject 
knowledge to create meaningful technology-supported learning experiences. For pre-
service teachers, developing digital pedagogical competence is important because they will 
be responsible for preparing students to participate in increasingly digital learning 
environments. 

The development of digital pedagogical competence requires more than technical 
skills in operating digital tools. Future teachers need to understand how technology can 
support learning objectives, enhance student engagement, and facilitate effective 
assessment. Instefjord and Munthe (2020) stated that teacher education institutions play a 
critical role in developing digital competence by integrating technology into teaching 
practices rather than treating digital skills as separate competencies. This indicates that 
pre-service teachers need opportunities to experience digital learning environments as 
learners before applying them as teachers. 

Research has shown that practical experience with educational technology 
contributes significantly to teachers’ confidence and readiness to integrate technology into 
classrooms. According to Cutri et al. (2020), educators require continuous professional 
support and learning experiences to develop effective online teaching abilities. Similarly, 
Scherer et al. (2021) found that teachers’ technology acceptance and confidence were 
important factors influencing successful technology integration in education. 

The role of reflection and collaborative learning is also important in developing 
digital pedagogical competence. Reflective activities allow pre-service teachers to analyse 
their experiences, identify challenges, and improve their future teaching practices. Farrell 
(2022) emphasised that reflective practice supports teacher professional development by 
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encouraging critical examination of teaching decisions. Furthermore, peer collaboration 
provides opportunities for sharing ideas, evaluating instructional designs, and improving 
teaching strategies through feedback. 

The integration of Artificial Intelligence (AI) and emerging technologies has further 
increased the complexity of digital pedagogical competence. Future teachers need the 
ability to critically evaluate technological innovations and use them responsibly in 
educational contexts. Ng et al. (2021) highlighted that AI literacy has become an important 
aspect of modern education because teachers need to understand both the opportunities 
and challenges associated with AI-based educational tools. 

Despite increasing attention to digital competence, research gaps remain regarding 
how teacher education programmes systematically develop these competencies through 
structured blended learning activities. Existing studies have frequently examined 
technology acceptance or digital literacy separately, while limited research has explored 
how activities such as problem identification, instructional design, peer review, and 
reflection contribute to the development of digital pedagogical competence among PPG 
Prajabatan students. Therefore, this study contributes to the existing literature by 
examining the relationship between online and blended learning implementation and the 
development of future teachers’ digital pedagogical competence. 

 
3. Method  

This study employed a descriptive quantitative research design to analyse the 
implementation of online and blended learning in enhancing learning achievement and 
digital pedagogical competence among PPG Prajabatan students. A quantitative approach 
was selected because the study focused on analysing students’ achievement scores 
obtained from various learning activities during the course. Descriptive quantitative 
research is appropriate for describing educational phenomena based on numerical data 
and identifying patterns of achievement without manipulating variables (Creswell & 
Creswell, 2023). 

The participants of this study consisted of 20 students enrolled in the Pancasila and 
Citizenship Education (PPKn) program of the Pre-Service PPG program who were taking 
Online and Blended Learning courses in 2025-2026. Participants were selected using a 
total sampling technique because all students enrolled in the course were included as 
research participants. This study was conducted over one semester of the learning 
program. This study focused on evaluating student learning achievement and developing 
their digital pedagogical competencies through structured online and blended learning 
activities. 

The learning activities were implemented through a combination of online learning 
and collaborative learning activities. The instructional activities included identifying 
problems related to technological development and Artificial Intelligence (AI) in 
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education, reflection and follow-up activities, case study discussions, instructional design 
development, peer review sessions, presentation activities, and comparative analysis of 
learning models. These activities were designed to provide students with opportunities to 
analyse educational problems, develop technology-supported instructional designs, and 
reflect on their learning experiences. 

Data were collected from students’ assessment results obtained throughout the 
semester. The assessment instruments consisted of formative and summative assessments, 
including synthesis tasks, reflection assignments, discussion activities, instructional design 
projects, peer review activities, mid-term examinations, and final examinations. Each 
assessment component was evaluated using predetermined assessment criteria developed 
by the course instructor. The assessment results were used to measure students’ 
achievement and their ability to apply concepts related to online and blended learning. 

To ensure the quality of the assessment process, several procedures were 
implemented. The assessment instruments were aligned with the learning outcomes of the 
course and reviewed to ensure their relevance to the competencies being measured. The 
assessment criteria were also clearly explained to students before completing the tasks to 
improve transparency and consistency. The use of multiple assessment components was 
intended to provide a comprehensive evaluation of students’ learning achievement rather 
than relying on a single assessment method. 

The collected data were analysed using descriptive statistical analysis. The analysis 
involved calculating students’ minimum score, maximum score, mean score, and 
achievement distribution. The final scores were then categorised based on the achievement 
criteria used in the programme to determine students’ learning performance. The analysis 
focused on identifying students’ overall achievement patterns and evaluating the 
effectiveness of online and blended learning implementation in supporting digital 
pedagogical competence development. 

This study was conducted based on the assumption that students’ achievement 
scores could represent their level of competency development during the learning process. 
The study also assumed that the combination of online activities, reflection, collaboration, 
and technology-supported learning tasks contributed to students’ ability to understand and 
apply blended learning concepts. 

Although this study provided valuable information regarding the implementation of 
online and blended learning in a teacher education context, it had several methodological 
limitations. The study involved a relatively small number of participants from one study 
programme, which may limit the generalisability of the findings. In addition, the study 
focused primarily on quantitative achievement data and did not explore students’ 
perceptions or learning experiences in depth. Future research may incorporate qualitative 
data, larger samples, and longitudinal approaches to provide a more comprehensive 
understanding of blended learning implementation in teacher education. 
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4. Results 
The implementation of online and blended learning activities in the PPG Prajabatan 

programme was designed to provide students with meaningful learning experiences 
through technology-supported instruction, collaboration, reflection, and instructional 
design practices. This section presents the results of students’ learning achievement based 
on various assessment components conducted throughout the Online and Blended 
Learning course. The analysis aimed to identify students’ performance patterns and 
determine the extent to which the implemented learning activities supported the 
achievement of expected competencies. 

 
4.1 Students’ Learning Achievement in Online and Blended Learning Course 

This study described the learning achievement of PPG Prajabatan students in the 
Online and Blended Learning course. The students’ achievement was measured through 
various assessment components, including synthesis activities, reflection and follow-up 
tasks, case discussions, instructional design development, peer review activities, mid-term 
examination, and final examination. The data were collected from 20 students enrolled in 
the Pendidikan Pancasila dan Kewarganegaraan (PPKn) programme and were analysed 
using descriptive statistical analysis. 

 
Table 1. Descriptive Statistics of Students’ Learning Achievement 

Assessment Component N Minimum Maximum Mean 

Synthesis and Reflection Activities 20 80 90 85.25 

Discussion and Case Study Activities 20 80 90 85.70 

Instructional Design Activities 20 80 90 86.10 

Peer Review Activities 20 80 90 87.25 

Mid-Term Examination 20 80 91 85.88 

Final Examination 20 84 93 88.20 

Final Score 20 85.00 87.45 86.48 

 
Table 1 indicates that students achieved good academic performance across all 

learning activities. The highest average achievement was obtained in the final examination 
component, followed by peer review activities and instructional design tasks. The overall 
final score demonstrated that students achieved consistent performance throughout the 
learning process. 
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The distribution of students’ final scores is presented in Table 2. 
 

Table 2. Distribution of Students’ Final Scores 

Category Score Range Number of Students Percentage (%) 

Very Good 85–100 20 100 

Good 75–84 0 0 

Fair 65–74 0 0 

Low <65 0 0 

Total  20 100 

 
Table 2 shows that all students achieved the very good category based on their final 

scores. The students’ scores ranged from 85.00 to 87.45, indicating that the achievement 
level among participants was relatively homogeneous. No students obtained scores below 
the expected achievement category. 

Further analysis showed that students consistently performed well in activities 
related to identifying problems in educational technology and Artificial Intelligence (AI), 
designing blended learning activities, developing instructional designs, and conducting 
peer review sessions. The assessment results indicated that students were able to complete 
both individual and collaborative learning tasks during the course. 

The students’ performance in the Online and Blended Learning course also showed 
a stable pattern between formative and summative assessments. The scores obtained from 
assignments, discussions, reflections, and examinations indicated that students actively 
participated in the learning process and successfully completed the required learning 
activities. 

Overall, the results demonstrated that PPG Prajabatan students achieved positive 
learning outcomes in the Online and Blended Learning course. The assessment data 
showed that all participants successfully reached the expected competency level in 
understanding, designing, and implementing online and blended learning strategies. 

 
5. Discussion  

The findings of this study demonstrated that the implementation of online and 
blended learning provided positive learning outcomes for PPG Prajabatan students. The 
students showed consistent achievement across various learning activities, including 
problem identification, reflection, instructional design development, peer review, case 
discussions, and examinations. These results indicate that online and blended learning 
environments can effectively support the development of pedagogical competence among 
pre-service teachers, particularly in designing and implementing technology-supported 
learning. 
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The positive achievement obtained in this study can be explained by the 
characteristics of blended learning, which integrates face-to-face and online learning 
activities to provide students with greater flexibility, interaction, and access to learning 
resources. Blended learning does not merely combine two instructional modes but creates 
an integrated learning experience that encourages active participation and independent 
learning. This finding is consistent with Graham (2021), who explained that blended 
learning provides opportunities for improving learning flexibility, interaction quality, and 
student engagement through the combination of digital and conventional learning 
environments. 

The results also support previous studies showing that blended learning contributes 
significantly to students’ academic achievement. Rasheed et al. (2020) found that blended 
learning environments improved students’ engagement and learning performance because 
students were able to access materials, communicate, and complete learning activities 
through various platforms. Similarly, Yu et al. (2021) reported that blended learning 
positively influenced learning effectiveness by increasing students’ autonomy and 
participation in learning processes. 

In the context of teacher education, the implementation of online and blended 
learning is particularly important because future teachers need not only content knowledge 
but also digital pedagogical competence. The current findings indicated that students were 
able to develop instructional designs and analyse learning problems through technology-
supported activities. This finding is in line with Tondeur et al. (2021), who stated that 
teacher education programmes should provide authentic digital learning experiences to 
prepare future teachers for technology integration in classrooms. 

The improvement of students’ competence in designing learning activities may also 
be related to the project-based and reflective characteristics of the course activities. 
Students were required to identify educational technology problems, design instructional 
solutions, and evaluate learning models through peer review. According to Kohnke and 
Moorhouse (2021), digital learning activities that involve problem-solving and reflection 
can enhance teachers’ confidence and competence in using educational technology. 

Furthermore, reflection activities implemented in the course contributed to students’ 
professional learning development. Reflective practice allows pre-service teachers to 
evaluate their experiences, identify challenges, and formulate improvements for future 
teaching practices. This finding supports the argument of Farrell (2022), who emphasised 
that reflective activities are essential components in teacher education because they 
encourage teachers to develop professional awareness and continuous improvement. 

The role of peer review activities was also evident in supporting students’ learning 
achievement. Through peer review, students were encouraged to evaluate instructional 
designs, provide feedback, and revise their work based on suggestions from peers. This 
collaborative process can increase students’ critical thinking and academic interaction. 
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The findings are supported by Nicol et al. (2022), who found that peer feedback activities 
enhanced students’ understanding of quality criteria and encouraged active involvement 
in learning. 

The findings are also consistent with research on online collaborative learning. 
Martin et al. (2020) reported that successful online learning requires meaningful 
interaction between learners, instructors, and learning resources. The discussion and 
collaborative activities applied in this study created opportunities for students to exchange 
ideas and construct knowledge collectively. Therefore, online learning effectiveness 
depends not only on technology availability but also on the quality of interaction and 
instructional design. 

The students’ high achievement in examination components further indicates that 
online and blended learning supported knowledge acquisition and application. This 
finding agrees with the study conducted by Müller and Mildenberger (2021), who found 
that blended learning approaches could achieve comparable or better learning outcomes 
than traditional learning approaches when supported by appropriate instructional 
strategies. 

In addition, the findings support the importance of learning management systems 
and digital platforms in facilitating higher education learning. Digital platforms provide 
structured environments for distributing materials, submitting assignments, conducting 
discussions, and monitoring student progress. According to Turnbull et al. (2021), effective 
digital learning platforms can improve accessibility, communication, and learning 
management in higher education contexts. 

However, the successful implementation of online and blended learning requires 
adequate digital competence among students and instructors. Although the students in this 
study achieved positive outcomes, previous research has indicated that digital literacy, 
technological readiness, and institutional support influence the success of online learning 
implementation. According to Cutri et al. (2020), educators need continuous professional 
development to effectively integrate technology into teaching practices. 

The findings also reinforce the importance of technology-related competencies 
within teacher preparation programmes. The ability to design digital learning experiences 
has become an essential competency for future teachers. Instefjord and Munthe (2020) 
argued that teacher education institutions should systematically integrate digital 
competence development into their curriculum rather than treating technology skills as 
separate knowledge areas. 

Moreover, the integration of Artificial Intelligence (AI) and emerging technologies 
in education requires teachers to develop adaptive digital skills. The activities related to 
identifying technology and AI issues in this study provided students with opportunities to 
critically examine technological developments in education. This finding aligns with the 
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perspective of Ng et al. (2021), who stated that future teachers need technological 
awareness and ethical understanding to effectively utilise digital innovations. 

The findings of this study also correspond with recent research on student 
engagement in blended learning environments. Broadbent and Fuller-Tyszkiewicz (2022) 
found that students’ engagement in online learning was influenced by learning design, 
interaction, and self-regulation strategies. The structured activities implemented in this 
study may have supported students’ engagement by providing clear tasks and continuous 
learning experiences. 

Although the results indicated positive outcomes, blended learning implementation 
still faces several challenges. Previous studies have highlighted issues such as internet 
accessibility, digital fatigue, and differences in technological readiness among learners. 
Barrot et al. (2021) found that students’ online learning experiences were influenced by 
technological limitations and learning environment conditions. Therefore, continuous 
improvement of digital infrastructure and instructional strategies remains necessary. 

Overall, the findings of this study confirmed that online and blended learning can 
effectively support the achievement and digital pedagogical competence of PPG 
Prajabatan students. The integration of reflection, discussion, peer review, instructional 
design activities, and assessment created a comprehensive learning environment that 
encouraged active participation and professional development. These findings highlight 
the importance of implementing well-designed blended learning models in teacher 
education programmes to prepare future teachers for digital educational environments. 

 
6. Conclusion  

This study concluded that the implementation of online and blended learning 
provided positive contributions to improving the learning achievement and digital 
pedagogical competence of PPG Prajabatan students. The integration of various learning 
activities, including problem identification, reflection, case discussions, instructional 
design development, peer review, and online assessments, created a learning environment 
that encouraged active participation, collaboration, and professional development. 

The findings indicated that students were able to achieve the expected learning 
competencies through structured online and blended learning activities. The combination 
of independent learning, collaborative discussion, feedback processes, and technology-
supported instructional design activities supported students in developing their ability to 
analyse learning problems and design appropriate digital learning strategies. 

This study highlighted that blended learning was not only an alternative mode of 
instruction but also an effective approach for preparing future teachers to face digital 
transformation in education. Through meaningful engagement with technology, PPG 
Prajabatan students developed important competencies related to digital pedagogy, 
instructional planning, and technology integration in learning. 
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Although this study was conducted within a limited group of PPG Prajabatan 
students in one study programme, the findings provide important implications for teacher 
education institutions. The implementation of well-designed online and blended learning 
should be continuously developed to strengthen the digital competence of pre-service 
teachers. Future studies are recommended to involve larger participants, different 
educational contexts, and more comprehensive evaluation methods to further examine the 
long-term impact of blended learning on teacher professional competence. 
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