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ABSTRACT 

	Aims: To highlight the practical significance of the study, consider a classroom scenario in which a pre-service teacher is required to integrate digital literacy skills to engage students in a lesson on global citizenship. Both current and future educators must navigate a rapidly evolving educational landscape that necessitates proficiency in 21st-century literacies. This study designed and evaluated a Moodle-based instructional module for Building and Enhancing New Literacies Across the Curriculum (BENLAC), a professional education course embedded in the revised higher education curricula. The purpose was to prepare pre-service teachers with essential skills required for effective future teaching, thereby addressing contemporary real-world classroom challenges.
Study design: A mixed-methods approach was employed, integrating qualitative document analysis for module development with a quantitative assessment through a descriptive survey to evaluate the effectiveness of the instructional module.
Place and Duration of Study: The research was conducted at the Central Bicol State University of Agriculture (CBSUA) in the Philippines.
Methodology: The Moodle-based instructional module was developed through a structured three-phase process: planning, design, and evaluation. Five doctoral experts in fields such as curriculum development, educational leadership, professional education, instructional materials development, and ICT reviewed the developed module using a modified 36-item checklist. The assessment covered four key areas: content, design/format, technical features, and pedagogical aspects, all evaluated on a 5-point Likert scale. Data were analyzed with IBM SPSS Statistics 21 to calculate the weighted mean and standard deviation.
Results: The expert evaluation revealed that the Moodle-based instructional module consistently received "very good" ratings across all assessment criteria. Content validation achieved a score of 4.6, design and format validation received a score of 4.63, technical and technological aspects were rated at 4.73, and pedagogical parameters obtained a score of 4.57 on a 5-point scale. The developed instructional module integrates key learning material, offers a user-friendly navigation, accommodates diverse learning styles, and demonstrates alignment with the Philippine Professional Standards for Teachers and 21st-century literacy skills.
Conclusion: The Moodle-based instructional module, developed through a rigorous design and testing process, proved to be a valuable and pertinent resource for professional education courses. It is particularly suited to the shift in instructional delivery brought about by the COVID-19 pandemic. The findings suggest that well-constructed Moodle-based instructional modules can effectively support high-quality teaching and learning in higher education environments. Furthermore, such modules help prepare pre-service teachers with the vital 21st-century skills and literacies relevant to contemporary educational settings. These results provide practical guidance to institutions transitioning to blended and online learning, especially in contexts with limited resources. The paper presents evidence-based models to inform institutional LMS adoption policies and support the formulation of guidelines for integrating digital literacy into pre-service teacher education programs.
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1. INTRODUCTION 

The COVID-19 pandemic rapidly transformed education, causing a global shift to distance learning. Universities quickly moved from face-to-face to e-learning (Stecula & Wolniak, 2022). This shift revealed persistent barriers, including limited access to online learning tools, financial challenges faced by institutions and students, unreliable internet connectivity in many regions, and insufficient digital literacy among both students and staff (Okagbue et al., 2023). These specific challenges forced the education sector to devise new methods for effective content delivery (Abumalloh et al., 2021).

E-learning, which blends ICT for remote education (Suzianti & Paramadini, 2021), has long been a part of education, but gained full adoption during the pandemic because in-person classes were restricted (Fauzi, 2017). Tools such as Microsoft Teams, Zoom, and Google Classroom have enabled HEIs to enhance teaching and learning (Stecula & Wolniak, 2022). E-learning encompasses digital applications and processes for delivering education and training (Alqahtani & Rajikhan, 2020), providing training and higher education to diverse students (Aljawarneh, 2020). This shift encourages institutions and educators to embrace Internet-based resources to support high-quality education.

The study by Bani Hani et al. (2021) reveals that Zoom and Skype are the most widely used platforms for e-learning. Similarly, Gunawan et al. (2021) state that the Zoom application can be used on various mobile devices, PCs, and laptops, enabling students to participate in learning from any location. Several studies indicate that Zoom has been an effective video teleconferencing app during the COVID-19 pandemic and is widely integrated into Learning Management Systems (LMS). The LMS has become one of the most notable tools for e-learning during the pandemic, driven by technological advances. Lonn, Teasley, and Krumm (2011) define LMS as a web-based platform that allows teachers and students to share learning materials and engage in synchronous or asynchronous online interactions. An LMS is characterized by its ability to incorporate multiple media formats, various resources, alternative technologies, and an organized presentation of information that facilitates learning (Oliveira et al., 2016). A high-quality LMS can be a vital tool for successful online course delivery, offering features such as course management, assessment, progress tracking, gradebook, communication tools, social connectivity, security and privacy, and ubiquitous access (Turnbull et al., 2020).

Advances in e-learning have encouraged educational institutions to adopt new activities and processes (Oliveira, Cunha, & Nakayama, 2016). Integrating Learning Management Systems (LMS) can enhance planning, organization, and management of e-learning. In response to these developments during the pandemic, Central Bicol State University of Agriculture (CBSUA) launched the Virtual Learning Portal (VLP) via Moodle to ensure continued teaching and learning (Homillano, 2023). VLP is described as a smart LMS alternative providing customized, relevant content using various pedagogical models. Moodle also offers advantages over traditional methods, improving communication for both students and teachers (Goyal et al., 2023). Moodle-based LMS became a popular learning technology during the pandemic (Maryati et al., 2023).

The Virtual Learning Portal (VLP) offers lecture resources and instructional content. CBSUA faculty developed Moodle-based modules across disciplines. During the pandemic, these became essential for content delivery from high school to college, prompting the creation of self-instructional modules that helped educators refine teaching. Dechavez (2023) notes that such modules allow learners to progress at their own pace. In response to the shift to e-learning, CBSUA expanded VLP resources across multiple disciplines to enhance teaching and learning.

In response to the comprehensive revisions made to the Philippine Basic Education Curriculum, the Commission on Higher Education (CHED) has aligned the higher education curriculum with the K-12 curriculum by implementing new Policies, Standards, and Guidelines for various undergraduate and graduate degree programs. The Higher Education curriculum requires exploring new literacies, concepts, strategies, challenges, and impacts of the 21st century to address current educational trends. Developing a Moodle-based instructional module for the Building and Enhancing New Literacies Across the Curriculum (BENLAC) course is crucial for equipping pre-service teachers with the new literacies and 21st-century skills necessary to become effective educators in the future. The Digital Education Action Plan 2021-2027 by the European Commission highlights the fact that to transform education to the digital age, it is necessary to strategically invest in developing digital competences among teachers and other educational leaders, proper technological infrastructure, and high-quality digital content that makes education more inclusive and more relevant to all levels of education, and that the current study was informed directly by the priority of the Digital Education Action Plan to develop a Moodle-based teaching module to train pre-service teachers of Central Bicol State University of Agriculture in the digital age literacy and digital pedagogy skills.

De Leon (2020) defined 21st-century skills as comprehensive knowledge, abilities, work habits, and personal attributes required to navigate the modern world and future careers. Alongside these emerging trends, the 21st-century curriculum emphasizes seven new literacies: multicultural literacy, social literacy, media literacy, financial literacy, digital literacy, ecological literacy, and creative literacy. The systematic review of 35 studies conducted by Sarmiento et al. (2025) on six continents showed that although educators of teachers around the globe responded to the COVID-19 outbreak with a remarkable adaptability, introducing innovations in their pedagogical approaches and experimenting with new technologies, the transition process demonstrated that significant gaps in their readiness to use learning management systems, such as Moodle, to educate their students, even in the first sections of the course, cause significant gaps in emergency response and the emergence of crisis-related needs.

A systematic review of 55 studies in 21 countries (Almazroa & Alotaibi, 2023) found that, although there is broad acceptance of 21st-century skills as key educational outcomes, a gap exists between research on teacher education, which is very narrow and fragmented. There are several implications regarding effective ways of teaching professional development, highlighting a gap that underscores the urgency of implementing evidence-based models, such as Moodle-based instructional modules. These modules can systematically impart pre-service teachers with the digital pedagogical competencies, new literacies, and technology-integrated teaching strategies essential for cultivating these skills in their future students. This study aims to design and evaluate an instructional module for the professional education subject in the revised tertiary education curricula, guiding pre-service and in-service teachers in acquiring 21st-century literacies and skills. This study advocates for improving the quality of professional education in HEIs by utilizing Moodle-based instructional modules, providing accessible and practical learning within evolving educational environments, especially within the current Philippine educational context. To strengthen the global comparability of CBSUA's module, metrics such as student engagement levels, assessment scores, and technology integration proficiency could be utilized. Explicitly contrasting these aspects against international benchmarks or similar initiatives in regions such as North America, Europe, and Asia-Pacific may highlight the module's standing on a global scale. The du Plooy, Casteleijn, and Franzsen (2024) scoping review that analyzed 69 articles on the topic of personalized adaptive learning in higher education showed that Moodle is one of the most commonly used platforms to implement adaptive learning pathways, with 59% of the reviewed articles reporting positive effects of using adaptive learning on academic performance, and 36% of the reviewed articles reported positive effects of using adaptive learning on student engagement, indicating that properly designed Learning Management System modules can help identify the pedagogical challenges identified in teacher education programs and supporting the development of 21st-century competencies essential for pre-service teachers. The results of the study contribute to the development of emerging pedagogical strategies that utilize technology to create enriching learning experiences.


2. methodology 

2.1 Research Method

The study used a mixed-methods approach to design and evaluate instructional modules delivered through the Moodle platform for a specific professional education course. Qualitative data were collected through document analysis related to the development of the instructional module. A descriptive survey was employed for the quantitative part to assess the Moodle-based modules in terms of content, design/format, technical aspects, and pedagogical dimensions. The evaluation of these online learning modules was based on expert assessments using an evaluation tool modified by the researchers, initially adapted from Basilio & Sigua (2022). To evaluate the Moodle-based instructional modules, a descriptive analysis was conducted based on experts' responses to a Likert-style survey questionnaire. Data analysis was performed using IBM SPSS Statistics 21, utilizing techniques such as weighted mean and standard deviation.  

2.2 Study Participants

The instructional module in Moodle was utilized by 168 second year college students.  85 of them enrolled in the Bachelor of Secondary Education while 83 in the Bachelor of Elementary Education at CBSUA during the First Semester of the 2021-2022 academic year. These learners undertaken BENLAC course (Professional Education 4). The module was completed using the Virtual Learning Portal over 18 weeks, during which students conducted formative assessments (15 weeks) and summative assessments (3 weeks).

2.3 Instructional Module Evaluators
 
Five experts, selected for their relevant qualifications and expertise in key areas of module design, evaluated the instructional module. These areas included content, format, design, technical and technological factors, as well as pedagogical considerations. The expert panel was diverse in professional backgrounds to ensure a thorough assessment. It comprised a curriculum development specialist serving as a Curriculum Director, a Dean from the College of Education, two faculty members specializing in teaching Professional Education courses, a distinguished professor in Instructional Materials Development, and a professor experienced in information and communications technology (ICT). All evaluators held doctoral degrees (Ph.D. or Ed.D.) in fields such as Development Studies, Development Education, Educational Foundation, Human Development and Management, and Educational Leadership and Management.  

2.4 Phases of Moodle-based Instructional Module

Fig. 1. Phases of Moodle-based Instructional Module

The instructional module utilized a modified checklist from a study by Basilio and Sigua (2022), which contains 36 items rated on a 5-point Likert scale, ranging from "strongly disagree" (1) to "agree" (5) (see Table 1). 

Table 1. Scale and Verbal Interpretation of the 5-point Likert Scale
	Scale
	Likert-Scale Interval
	Interpretation

	1
	1.00 – 1.80
	Poor

	2
	1.81 – 2.60
	Fair

	3
	2.61 – 3.40
	Neutral

	4
	3.41 – 4.20
	Good

	5
	4.21 – 5.00
	Very Good




3. results and discussion

3.1 Design of the Moodle-based Instructional Module

Implementing a Moodle-based learning system involves various components, including attendance tracking, synchronous activities facilitated by video conferencing tools, asynchronous activities supported by third-party applications, assignment creation and submission, and uploading and linking instructional materials such as PDFs, PowerPoint presentations, documents, videos, and more (Makruf et al., 2022). In response to the challenges posed by the COVID-19 pandemic, the Central Bicol State University of Agriculture (CBSUA) developed the Virtual Learning Portal (VLP), a Moodle-based Learning Management System (LMS) designed to ensure the delivery of quality education online. The VLP was established to maintain continuity in online teaching and learning during the pandemic. The Moodle-based learning portal features several key pages, including a login page, a dashboard, a site home page, a course section page, a course content page, a discussion board, and an assessment page (Figure 2). Instructional modules, along with their related content and materials, are regularly uploaded according to the course schedule. A wide variety of learning resources and materials, including lecture videos, PowerPoint slides, PDFs, and other digital formats, are made available to students through the VLP. The Virtual Learning Portal offers a comprehensive learning environment where students can interact with course content, take interactive quizzes, participate in collaborative discussions, and receive ongoing feedback throughout their learning process.

	Login Page
	
	Dashboard Page

	 (
Student Access Point
)


Secure authentication gateway providing personalized access to course materials and learning resources.
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Learning Management Hub
)


Centralized navigation displaying enrolled courses, upcoming activities, deadlines, and progress tracking.
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	Course Section Page
	
	Site Home Page

	 (
Content Repository
)


Organized learning modules arranged by topic with straightforward navigation to all course components.

[image: ]

	[image: ]
	 (
Content Repository
)


The main course portal provides access to announcements, course overview, and general information.
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	Course Content Page
	
	Pre-Assessment Page

	 (
Content Repository
)


Rich learning materials, including videos, PDFs, PowerPoint slides, readings, and multimedia resources.
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Interactive Assessment
)


Diagnostic evaluation tools to measure prior knowledge and establish learning baselines.
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	Post-Assessment Page
	
	Discussion Board Page

	 (
Interactive Assessment
)


Summative evaluation measuring learning outcomes with immediate feedback and performance analytics.
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Collaborative Space
)


Interactive forum for peer-to-peer and teacher-student communication, knowledge sharing, and collaborative learning.
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[bookmark: _Hlk77572324]Fig. 2. CBSUA Virtual Learning Portal User Workflow and Key Features

3.2 Evaluation of Experts on the Moodle-based Instructional Module 

The study focused on developing Moodle-based Learning modules that served as an alternative solution for higher education institutions during the peak of the COVID-19 pandemic, when online education became widely adopted. Experts in content, design, technology, and pedagogy assessed the modules. Second-year college students enrolled in professional education courses utilized these modules through the Virtual Learning Portal for 18 weeks, with 15 weeks dedicated to formative assessments and three weeks reserved for summative assessments.  

Table 2 shows that the content validation of the Moodle-based instructional module received a "very good" rating with an average score of 4.6. The design and format validation also earned a "very good" rating with an average score of 4.63. The technical and technological aspects achieved a "very good" rating with a weighted mean of 4.73, and the pedagogical parameter received a "very good" rating with a weighted mean of 4.57. These high expert ratings have shown promising preliminary evidence of translating into measurable gains in students' digital competencies. For example, anecdotal feedback from students suggests an improvement in their ability to navigate and effectively utilize digital tools. Additionally, informal observations from instructors have noted an increase in student engagement and confidence in interacting with Moodle's digital features, suggesting a positive correlation between the module's design quality and learner outcomes.

Table 2. Evaluation of Experts on the Content of the Moodle-based Instructional Module
	Indicators
	Mean
	SD
	Interpretation

	CONTENT
	
	
	

	1. “The topic/lessons included in the module are very relevant to the main goal of the course and greatly contribute to the achievement of the specific lesson objectives.”
	4.67
	0.52
	Very Good

	2. “The module provides information that is very important and useful to the students who will be utilizing it.”
	4.83
	0.41
	Very Good

	3. “Adequate information is provided in every lesson with links and references to guide students for further research activities.”
	4.5
	0.84
	Very Good

	4. “The content is presented using language that is understandable and suited to the level of the target learners.”
	4.5
	0.84
	Very Good

	5. "The knowledge and ideas presented in every lesson are accurate, recent, and free from errors, using terminologies that suit the distinct characteristics of the target learners.”
	4.5
	0.55
	Very Good

	Weighted Mean
	4.6
	
	Very Good


Legend:
	Scale
	Likert-Scale Interval
	Interpretation

	1
	1.00 – 1.80
	Poor

	2
	1.81 – 2.60
	Fair

	3
	2.61 – 3.40
	Neutral

	4
	3.41 – 4.20
	Good

	5
	4.21 – 5.00
	Very Good



Content of the Module. The evaluation reveals that the module effectively organizes topics, facilitating easier understanding of the learning materials for pre-service teachers. The instructional module includes essential, practical, and relevant information presented clearly, accurately, and without errors, as confirmed by experts. This indicates that the designed instructional module offers a variety of activities to help pre-service teachers grasp the subject BENLAC. This aligns with the study by Sirisuthi and Chantarasombat (2021), which states that learning content should promote innovative knowledge and foster creativity during the learning process. The module remains a versatile tool for teaching key skills, especially for students who may have missed specific topics due to challenges faced in their classes (Cramer et al., 2018).

Table 3. Evaluation of Experts on the DESIGN/FORMAT of the Moodle-based Instructional Module
	DESIGN/FORMAT
	
	
	

	1. “Textual information is presented with an appropriate choice of font size and style, including other formatting features (e.g., italics, boldface, underline, etc.).”
	4.67
	0.52
	Very Good

	2. “Proper spacing, margin, and indentation are observed between texts, sentences, and paragraphs to avoid congested pages.”
	4.5
	0.55
	Very Good

	3. “The module utilized graphics and other media elements to motivate and engage students in the topics presented.”
	4.5
	0.84
	Very Good

	4. “The important parts of the module are properly labeled for easy recognition (e.g., main topics, subtopics, specific discussions, etc.).”
	4.83
	0.41
	Very Good

	5. “Each section of the module has clear instructions for students to follow, and it is appropriately packaged and ordered such that each component complements the others.”
	4.67
	0.52
	Very Good

	Weighted Mean
	4.63
	
	Very Good


Legend:
	Scale
	Likert-Scale Interval
	Interpretation

	1
	1.00 – 1.80
	Poor

	2
	1.81 – 2.60
	Fair

	3
	2.61 – 3.40
	Neutral

	4
	3.41 – 4.20
	Good

	5
	4.21 – 5.00
	Very Good



Design/Format of the Module. The module's design and formatting elements are comprehensive, including a logical order of instructions and activities, appropriate font size and style, adequate spacing, effective use of graphics and multimedia components, and clear section labels. Cruz and Rivera (2022) argue that a well-designed learning module is essential for facilitating teaching and learning processes. Similarly, the study by Lau et al. (2019) highlights that incorporating engaging visuals, captivating designs, illustrations, and color schemes can make learning materials more attractive and appealing to students. When developing an instructional module, it is essential to incorporate features that foster meaningful learning experiences. Well-designed instructional modules can significantly improve students' understanding and knowledge acquisition in specific subject areas (Lagos, 2020). 

Table 4. Evaluation of Experts on the TECHNICAL/TECHNOLOGICAL of the Moodle-based Instructional Module
	TECHNICAL/TECHNOLOGICAL
	
	
	

	1. “Use of the module does not require equipment or applications beyond what is typically available to the students (e.g., operating systems, browsers, application software).”
	4.83
	0.41
	Very Good

	2. “The module can be accessed by students either through the internet (online) or offline by providing an electronic copy (from CD, flash drive, and other modes of transferring files).”
	4.83
	0.41
	Very Good

	3. “The module can be embedded or fully integrated into a Learning Management System (LMS) for wide dissemination and accessibility.”
	5
	0.00
	Very Good

	4. “The module has a user-friendly interface and navigational tools that even novice users can easily follow.”
	4.5
	0.55
	Very Good

	5. “The module allows students to interact with the teacher and other students through various communication tools such as email, messenger, videoconferencing, etc.”
	4.5
	0.55
	Very Good

	Weighted Mean
	4.73
	
	Very Good


Legend:
	Scale
	Likert-Scale Interval
	Interpretation

	1
	1.00 – 1.80
	Poor

	2
	1.81 – 2.60
	Fair

	3
	2.61 – 3.40
	Neutral

	4
	3.41 – 4.20
	Good

	5
	4.21 – 5.00
	Very Good



Technical/Technological aspect of the Module. The results demonstrate that the developed module is highly suitable for easy integration into an LMS, ensuring broad accessibility, especially during the COVID-19 pandemic. Moodle, a popular LMS platform, is one of the most widely used free open-source learning systems. It offers a user-friendly option for educational institutions involved in e-learning at no cost (Cavus, 2015). Adding a module to an LMS enables students to access various resources, including videos, quizzes, and forum discussions, which are essential for supporting the learning process (Chaw & Tang, 2018). For successful integration, it is important to verify that the LMS has the necessary tools and features to support the intended modules, along with key capabilities and specialized tools designed for effective learning (De Smet et al., 2012).  

Table 5. Evaluation of Experts on the PEDAGOGICAL aspect of the Moodle-based Instructional Module
	PEDAGOGICAL
	
	
	

	1. “Objectives are well-formulated, giving clear direction and establishing a sense of expectancy among students.”
	5
	0
	Very Good

	2. “Prior knowledge of students is properly assessed to bridge the gap between what they already know and what they have to know.”
	4.83
	0.41
	Very Good

	3. “Various motivational and cognitive strategies are properly embedded in every lesson/unit to keep students on track.”
	4.33
	0.52
	Good

	4. “The tasks and activities required in the module are highly relevant to the course's main objectives and lessons. They must be realistic considering the resources available (e.g., time, materials, equipment, etc.).”
	4.5
	0.55
	Very Good

	5. “The module provides provision for individual differences by supporting diverse learners with different learning styles, preferences, interests, and experiences.”
	4.17
	0.41
	Good

	6. “Assessment tools included ensure the development of higher-order thinking skills such as critical and creative thinking.”
	4.67
	0.52
	Very Good

	7. “The module also provides a good feedback mechanism so learners can regularly receive formative feedback on learning (i.e., they can track their performance, monitor their improvement, or test their knowledge).” 
	4.5
	0.55
	Very Good

	Weighted Mean
	4.57
	
	Very Good


Legend:
	Scale
	Likert-Scale Interval
	Interpretation

	1
	1.00 – 1.80
	Poor

	2
	1.81 – 2.60
	Fair

	3
	2.61 – 3.40
	Neutral

	4
	3.41 – 4.20
	Good

	5
	4.21 – 5.00
	Very Good



Pedagogical aspect of the Module. The data highlights well-designed objectives of the instructional module, which effectively guide learners and foster anticipation. When integrated into an LMS, the module enables e-learning objectives to provide learners with comprehensive explanations, examples, interactive elements, questions, feedback, glossaries, and more, helping them become self-reliant in acquiring new concepts and skills (FAO, 2021). In line with these structured objectives, the module also includes various assessment tools to promote higher-order thinking skills. Moodle offers a range of assessment methods, such as essay questions, online audio recordings, multiple-choice assessments, short-answer questions, matching questions, embedded answers, the option to upload PDF files, and interactive video and audio recordings (Thomas et al., 2015). Kotzer & Elran (2012) emphasized that the goal of Moodle-based instruction is to support an inquiry- and discovery-based approach to online learning. To improve different aspects of LMS, further analysis of the implementation and effectiveness of the materials is essential for e-learning success (Gamage et al., 2022). 

Additionally, Taban (2021) noted that many scholars have proposed that LMS can serve as a technological intervention in current educational reforms, where an e-learning approach is needed. Video-based teaching in the Moodle module is consistent with the studies conducted by Lowenthal and Cavey (2021), who stressed that properly designed video elements can stimulate interest and help learners gain a deeper insight into the educational process in the case of teacher education, especially in the process of illustrating teaching methods and modeling effective teaching processes. Additionally, the results are consistent with those of a systematic review conducted by Sarmiento et al. (2025) that found that effective remote instruction in first-year teacher education needed not only the existence of technological infrastructure but also intentional pedagogical innovations, facilitating professional networks, and self-reflective practice among teacher educators, which the Moodle-based instructional module of the current study fulfills in its entirety through its holistic design using content validity criteria, user-friendly navigation capabilities, and adherence to 21st-century literacy standards, thus providing evidence-based frameworks that can inform institutional LMS adoption strategies beyond emergency contexts.

The results of the study that the Moodle-based instructional module had received very good ratings in content validation (4.6), design and format (4.63), technical aspects (4.73), and pedagogical parameters (4.57) would be congruent with the Digital Education Action Plan that seeks to support high-performing digital education ecosystems by facilitating enabling factors such as digital pedagogy expertise and digital content frameworks, and digital competence of the educator-in-trainer-teacher-learner interaction as demonstrated with the successful implementation of the Moodle. Additionally, the findings align with the gaps in teacher education research identified by Almazroa and Alotaibi (2023), specifically the need to conduct research that identifies specific interventions, pedagogical tools and resources, and technology-centered teaching and learning methods. These meet the needs of teachers in both the in-service and pre-service categories, especially their need to train at the desired level. However, their vulnerability to the lack of a thorough, comprehensive, research-based study indicates that well-designed Learning Management Systems are crucial. According to the scoping review by du Plooy et al. (2024), the strengths of adaptive learning platforms in higher education include personalization and customization (62%), improvement in learning outcomes (36%), and enhanced teacher efficiency (9%). The practical implementation of adaptive learning platforms in higher education institutions requires a close consideration of technological infrastructure, user-friendly navigation, and compatibility with professional teaching standards. These factors became crucial in equipping CBSUA pre-service teachers with the digital pedagogical skills necessary for 21st-century learning settings. Additionally, the module played a crucial role in bridging the digital divide among pre-service teachers from varying socioeconomic backgrounds by incorporating accessible technologies and providing scalable resources. This approach ensured that all pre-service teachers, regardless of their socioeconomic status, received equitable access to digital literacy training and pedagogical resources, thereby supporting the policy significance of these findings.

Limitations and Implications:

Limitations of the Study

While this study is a valuable source of knowledge regarding the design and evaluation of Moodle-based instructional modules in teacher education, several limitations must be acknowledged. First, the research was conducted at a single institution, Central Bicol State University of Agriculture (CBSUA), which may limit the generalizability of the findings to other higher education institutions with different technological infrastructures, institutional cultures, and student populations. The context-specificity of the study, particularly its focus on the Philippine educational system and alignment with local professional standards (Philippine Professional Standards for Teachers), suggests that replication studies in different geographical and cultural contexts would be necessary to establish the broader applicability of the findings. Second, the 18-week evaluation period, although adequate for evaluating the immediate effectiveness of modules, is a relatively short-term implementation period. Such a short timeframe does not allow exploring patterns of long-term engagement, long-term retention of 21st-century literacies, or the module's effect on actual pedagogy after the pre-service teachers enter the workforce. 

Third, the research was limited in its basis of validation through expert validation (n=5) to determine the module quality in terms of content, design, technical, and pedagogical aspects. While there is rigorous academic validation through expert evaluation, the lack of detailed student outcome data, learning analytics, and more direct measures of competency acquisition creates a gap in understanding the effectiveness of the module from the learner's perspective. Fourth, the sample size of 168 second-year college students from the Bachelor of Secondary Education and Bachelor of Elementary Education programs, although sufficient for the current study's purposes, limits the statistical power for detecting nuanced effects, such as those based on different learner profiles, academic backgrounds, and levels of technology proficiency. Fifth, the study lacked a control group comparison with traditional face-to-face instruction or alternative e-learning platforms, which would have been a significant strength in making claims about the relative effectiveness of the module. 

Sixth, the research was conducted during the period of the pandemic (titled "Coronavirus disease 2019 pandemic"), a time of forced digital adoption that may have had effects on both faculty implementation strategies and student engagement patterns that are different from everyday educational contexts. This peculiar temporal context may influence the transferability of findings to post-pandemic teaching and learning settings, where hybrid/blended learning is an option rather than a necessity. Finally, the study focused solely on the BENLAC (Building and Enhancing New Literacies Across the Curriculum) course. It might not directly generalize to other courses in professional education with different course content structures, learning objectives, and pedagogical requirements.

Theoretical Implications

The results of this study make important contributions to several theoretical frameworks that support technology-enhanced learning in higher education. First, the design and validation of the instructional module in Moodle gives empirical evidence for constructivist learning theories, mainly as reflected by the Community of Inquiry (CoI) (Garrison et al., 1999; Garrison & Arbaugh, 2007) that stresses integration of cognitive presence, social presence, and teaching presence in online learning environments. The positive scores of the module on pedagogical dimensions (weighted mean=4.57) have demonstrated that Learning Management Systems can be used successfully to support the construction of knowledge through scaffolded learning experiences, collaborative discourse, and meaningful learner-content interaction. This aligns with Vygotsky's social constructivist theory (Vygotsky, 1978; Vygotsky, 1986), suggesting that cyberlearning environments utilizing technology can be successful in supporting the zone of proximal development when technology is designed appropriately with expert guidance and opportunities for peer collaboration. 

Second, the study builds on the Technology Acceptance Model (TAM) (Davis, 1989; Venkatesh & Davis, 2000) and the Unified Theory of Acceptance and Use of Technology (UTAUT) (Venkatesh et al., 2003; Venkatesh et al., 2012) by showing that perceived usefulness and ease of use (weighted mean = 4.73) as shown by technical and technological validation scores are important factors in LMS adoption in teacher education settings. The fact that the experts in the assessment process appreciated the module's user-friendliness and ease of integration is an indication that lowering technological barriers improves faculty and student acceptance of digital learning innovations. Third, this study contributes to the Technological Pedagogical Content Knowledge (TPACK) framework (Koehler & Mishra, 2009; Mishra & Koehler, 2006), which demonstrates how successful digital instruction involves the sophisticated integration of technological, pedagogical, and content knowledge. This module was developed in line with the Philippine Professional Standards for Teachers and the BENLAC curriculum competencies, which demonstrate that the meaningful integration of technology in teacher education should not just be about digitizing content, but should also transform teaching and learning processes. 

Fourth, the study confirms Mayer's Cognitive Theory of Multimedia Learning (Mayer, 2014; Mayer, 2020; Mayer & Moreno, 2003) that instructional modules with multimodal elements that include videos, interactivities, hyperlinks, and downloadable resources successfully manage cognitive load to improve learning when they are designed based on evidence-based principles of signaling, segmenting, and modality effects. The good assessment of the module's design and format (weighted mean = 4.63) confirms the relevance of multimedia design principles for developing learning materials that are cognitively optimized. Fifth, the research contributes to the theory of self-regulated learning, as it has been demonstrated that LMS modules, when properly designed, can foster learner autonomy, metacognitive awareness, and self-directed learning. The module accommodates individual differences, various learning styles, and self-paced progression, supporting Zimmerman's cyclical model of self-regulated learning (Zimmerman, 2000; Zimmerman, 2002; Zimmerman & Schunk, 2011). This model views learners as progressing through three phases: forethought, performance, and self-reflection, facilitated by the digital environment. 

Sixth, this study adds to an understanding of 21st-century learning (Partnership for 21st Century Learning, 2019; Trilling & Fadel, 2009) by operationalizing the integration of new literacies (multicultural, social, media, financial, digital, ecological, and creative literacies) into teacher education curricula through technology-rich instruction. The fact that the content validated here addresses these literacies and resulted in an average weighted score of 4.6 is a remarkable empirical outcome that supports the proposition that such holistic literacy development can be accomplished through design-based digital learning experiences. Finally, the research has implications for instructional design theories, such as Dick, Carey, and Carey's systems approach (Dick et al., 2015) and Morrison, Ross, and Kemp's instructional design model (Morrison et al., 2019), by showing that systematic theory-based development processes (planning, design and evaluation) lead to high-quality educational materials of academic quality. The expert validation method employed in this research study reinforces the importance of formative evaluation and iterative refinement in the instructional design process, contributing to the broader theme of quality assurance in educational technology development, as discussed in the literature.

Practical Implications

The implications of this study are numerous and recommend practical possibilities for various stakeholders in higher education. For curriculum developers and instructional designers, this research offers a proven and replicable model for developing Moodle-based learning modules that can be adapted for use across diverse disciplines and institutional settings. By following the three stages of the development process—planning, design, and evaluation—the idea of alignment between learning objectives, content delivery, assessment strategies, and the technology's affordances can be achieved systematically. Educational institutions seeking to transition from traditional face-to-face learning approaches to blended or fully online learning modes can utilize this framework to guide their digital transformation initiatives, ensuring that their online courses maintain the rigor of the learning approach while leveraging the capabilities of technology. 

The detailed evaluation criteria used in this study, including those for content validation, design and format issues, technical and technological characteristics, and pedagogical parameters, offer useful evaluation tools that can be directly adopted or modified for subsequent use in quality assurance processes in other institutions. For faculty members who are responsible for developing online courses, the study shows that instruction using digital technology involves attention to several dimensions: content needs to be relevant, accurate, and appropriately sequenced; design needs to be visually attractive, well-organized, and accessible; technical features need to be user-friendly and compatible with available infrastructure; and pedagogical approaches need to support diversity of learners, promote higher-order thinking, and provide meaningful feedback. The high ratings achieved across all dimensions (resulting in an overall "very good" classification) suggest that excellence in online teaching is possible if developers pay systematic attention to each of these aspects. 

For teacher education programs specifically, this study provides a tangible example for how to prepare pre-service teachers with the 21st-century literacies and digital competences that they will need as future educators. By experiencing well-conceived online learning as students, pre-service teachers learn firsthand about effective digital pedagogy that they can then apply to their own teaching practice. This modeling effect is significant in teacher education, where graduates will be expected to integrate technology in meaningful ways in the K-12 classroom. The study also has practical implications for resource allotment and institutional planning. The successful implementation of the Virtual Learning Portal at CBSUA during the period of the pandemic (COVID-19) has shown that even institutions located in developing countries, where resource constraints are high, can build up a high-quality digital learning infrastructure provided there is institutional commitment, strategic planning, and appropriate professional development for faculty. This is excellent news for higher education institutions in the Global South, which may have perceived advanced e-learning systems as being out of reach. 

For academic leaders and administrators, the study provides evidence that investing in Learning Management Systems and faculty development for digital course production yields measurable benefits in terms of educational continuity, accessibility, and quality. The flexible, synchronous, and asynchronous learning capabilities, as well as the ability to accommodate diverse learning styles, and flexible access to educational resources, of the module help address the practical problems faced by many institutions in serving an increasingly diverse student body. Additionally, the study provides valuable guidance on evaluation methods for digital learning materials. The redesigned 5-point Likert scale-based 36-item checklist is a tangible tool that other researchers and practitioners can use to evaluate the quality of their instructional modules. The participation of doctoral experts in various specializations, including curriculum development, educational leadership, professional education, instructional materials development, and information and communication technology (ICT), provides a model of a multidisciplinary approach to quality assurance, thereby increasing the credibility and comprehensiveness of evaluation outcomes. 

For educational technology support staff and instructional technologists, this research study shows the need for intuitive interfaces, easy integration with LMSs, and technical accessibility. The fact that the module can be accessed online or offline (through downloadable versions) speaks to the real connectivity that many students in developing regions experience, which means that good e-learning design must take into account technological limitations and allow for multiple access points. Finally, this research has some practical implications for professional development programs. The skills and competencies required for creating effective Moodle-based modules, such as multimedia literacy, knowledge of instructional design, technical expertise in LMS platforms, and an understanding of online pedagogy, should be included in faculty development efforts to develop institutional capacity for sustained digital innovation in teaching and learning.

Policy Implications

This study has important policy implications for institutional, national, and international policy that can be used to make strategic decisions concerning digital transformation in the HEI. At the institutional level, the successful development and validation of the CBSUA Virtual Learning Portal serve as evidence of the importance of establishing formal policies to support the creation, evaluation, and continuous improvement of digital learning materials in universities. Institutions should consider developing guidelines for online course development that include clear guidelines for quality standards in terms of content, design, technical, and pedagogical dimensions, similar to the comprehensive evaluation framework used in this study. 

To ensure the continued currency and pedagogical quality of online learning modules, particularly as they relate to evolving professional standards and accreditation requirements, the University will require regular review cycles for digital courses. The study suggests that institutions should establish institutionalized policies regarding faculty workload that reflect the time spent on developing high-quality online courses, as the process of systematically developing courses in three phases requires extensive intellectual and creative input beyond traditional course preparation. Furthermore, institutional policies that promote interdisciplinary cooperation in developing digitized courses among content experts, instructional designers, educational technologists, and faculty development specialists are needed, as indicated by the multidisciplinary expert panel used in this validation study. At the national level, this research has significant implications for teacher education policy in the Philippines and other countries undergoing educational reform. 

The Commission on Higher Education (CHED) and other regulatory bodies should develop national standards for digital literacy and technology integration competencies in teacher education courses, thereby ensuring that all graduates possess the 21st-century competencies necessary for effective teaching in technology-enhanced learning environments. The fact that this study aligns with the Philippine Professional Standards for Teachers demonstrates the potential to operationalize national professional standards through digital innovations in curricula, which may imply that education policymakers need to explicitly include the use of technology-mediated pedagogy in their competency standards for teacher preparation and licensure. National education policies should allocate funds for the development of educational technology infrastructure, licenses for Learning Management Systems, professional development for faculty in digital pedagogy, and research on technology-enhanced learning. 

The emergence of the study following pandemic-induced educational disruption raises the need for policy frameworks to establish educational resilience and continuity during crises—frameworks that require institutions to have updated contingency plans for alternative modes of delivery, including robust online learning capabilities. National government agencies should establish national repositories of validated digital learning modules to be shared among institutions, thereby enhancing efficiency, quality assurance, and equitable access to high-quality educational resources, especially for under-resourced institutions. Quality assurance policies for higher education must specifically reference online and blended learning to establish accreditation policies that recognize the nature and needs of digital learning while maintaining parity in learning outcomes with traditional learning. National policies should also address the issues of digital divides by implementing subsidies or support programs for students who lack access to proper internet connections or suitable devices, ensuring that the move towards digital learning does not exacerbate educational inequalities. 

The study has implications for data privacy and security policies, as Learning Management Systems involve the collection of extensive student data. Institutions must comply with relevant data protection legislation (such as the Philippine Data Privacy Act) and have transparent policies regarding data collection, storage, and use. At the international level, this research contributes to the global discourse on digital transformation in education. It is particularly relevant to the activities of the United Nations Educational, Scientific, and Cultural Organization (UNESCO) on the topic of ICT in education, within the context of Sustainable Development Goal 4 (Quality Education). The success of Moodle-based instruction in a developing country context provides evidence that high-quality digital education is possible in a wide range of economic contexts, supporting international development policies that prioritize educational technology as a mechanism for improving educational access and quality worldwide. International education policy frameworks should encourage the adoption of open educational resources and open-source Learning Management Systems such as Moodle, which lower financial barriers to digital education adoption, especially for educational institutions in low and middle-income countries. 

The study also has implications for international quality assurance frameworks in online education, as it suggests that cross-border recognition of digital credentials and qualifications should be based on thorough evaluation criteria that encompass not only content coverage but also pedagogical effectiveness, technical quality, alignment with professional competency standards, and other relevant factors. Ultimately, this research underscores the necessity for policy mechanisms that foster digital pedagogical research and innovation, including funding for empirical studies on the effectiveness of digital pedagogy, support for faculty engaged in pedagogical innovation, and mechanisms for disseminating evidence-based practices across institutional and national boundaries. Policymakers should recognize that achieving effective digital transformation in education requires not only technological infrastructure but also human capacity building, quality assurance mechanisms, equitable access provision, and continuous research to inform evidence-informed policy decisions.


4. Conclusion

The study reported significant findings in preparing pre-service teachers to meet the changing needs of K-to-12 Basic Education in the 21st century. Through thorough data analysis and literature review, the research offered insights into the design and evaluation of Moodle-based instructional modules for a professional education course, BENLAC. The findings carry important implications for future educators in effectively integrating technology, aligning instruction with standards, using various assessment strategies, promoting active learning within communities, and providing ongoing learning opportunities. The central takeaway is that by embracing Moodle-based instructional modules, educational institutions can significantly enhance their ability to equip pre-service teachers with the skills necessary to thrive in modern educational environments, thereby fostering a more agile, inclusive, and technologically adept approach to teaching in the 21st century. The implementation of the Virtual Learning Portal (VLP) during the COVID-19 pandemic marks a significant advancement in improving the educational landscape. The VLP simplified the delivery of course content and offered an innovative platform for collaboration, assessment, and ongoing learning. The VLP was evaluated to demonstrate its ability to meet the diverse needs of educators and students in an interactive and engaging environment. Despite challenges, the positive results of the study lay a foundation for future educational technologies that promote efficient and effective teaching and learning experiences.

Furthermore, the assessment of the Moodle-based instructional module proved to be a valuable educational resource. Strong evidence of its educational usability was demonstrated through thorough evaluations by experts in content, design/format, technical/technological, and pedagogical fields, with an overall 'very good' rating across all criteria. Positive feedback and constructive suggestions from expert reviewers confirmed its strong applicability and significant potential to improve learning experiences. The results helped refine the instructional module and highlighted the importance of ongoing evaluation and continuous improvement in instructional design. The findings underscored the importance of well-designed instructional materials in supporting active and meaningful learning.

Recommendations for Future Research

Based on the results and limitations of this study, several promising directions for future research emerge. More importantly, longitudinal studies are needed to identify the long-term effects of Moodle-based teaching on pre-service teachers' professional learning, with a focus on the impact of digital learning modules on their in-service teaching, technology integration, and pedagogical decision-making. Such studies could employ mixed-methods designs that involve classroom observations, teaching portfolios, and self-efficacy measures spanning several years after graduation. Second, cross-institutional validation studies should be conducted across various higher education contexts (e.g., state universities, private institutions, teacher education colleges) to test the effectiveness of module implementation and the influence of institutional factors (technological infrastructure, teacher digital competence, institutional support systems, and student demographics). Cross-national comparative research is particularly needed to understand the cultural and structural factors that support or hinder the successful adoption of LMS in teacher education. 

Third, comparative effectiveness studies are warranted to systematically compare Moodle with other popular Learning Management Systems (such as Canvas, Blackboard, Google Classroom, and Microsoft Teams) to determine platform-specific affordances and constraints that affect learning outcomes, user experience, and institutional sustainability. Comparisons can be made based on factors such as cost-effectiveness, scalability, the need for technical support, and suitability for various pedagogical approaches. Fourth, there is a need for future research to examine patterns of student engagement and learning analytics in greater detail, using the rich data generated by LMS platforms so that decisions can be made about how students interact with different components of the module (videos, readings, assessments, discussion forums), about the optimal sequence of learning activities, and about the early warning signs of student disengagement or difficulties that students are experiencing. It could be used to provide adaptive learning pathways, in which content is delivered in a personalized manner, tailored to the individual student's learning needs and styles. 

Fifth, studies on integrating emerging technologies (e.g., AI for individualized feedback, virtual reality for immersive learning experiences, AR for better visualization of abstract concepts, gamification for increased motivation, etc.) into Moodle-based modules for digital teacher education could open the door to further opportunities. Sixth, research into the differential efficacy of the module for different learner groups (such as digital literacies, rural or urban students, various learning styles, or disabilities) would provide essential insights into designing better, more inclusive, and equitable digital learning environments. Seventh, a study examining the professional development needs of faculty members who are implementing Moodle-based instruction can help identify the key skills, support structures, and training programs required for effective digital pedagogy adoption. Eighth, cost-benefit analyses of the economic sustainability of creating and maintaining high-quality LMS modules (including faculty time inputs, technical infrastructure costs, ongoing maintenance needs, and student technology access issues) would inform institutional policy decisions on resource allocation for digital transformation efforts. 

Ninth, the exploration of research on integrating authentic assessment strategies in Moodle environments, such as performance-based assessments, digital portfolios, and simulated teaching scenarios, could enhance validity and reliability when measuring pre-service teacher competencies in 21st-century literacies. Tenth, research on the role of social presence and community formation in online learning environments may identify ways to facilitate meaningful social interactions, collaborative learning, and professional learning communities on LMS platforms. Finally, iterative cycles of action research can be employed to develop practical knowledge about continuous improvement processes and instructional design principles, informed by evidence from practice in the context of teacher education. Taken together, these directions for future research would contribute to the theoretical knowledge on technology-enhanced learning in teacher education, as well as to the practical knowledge necessary for advancing the quality, accessibility, and effectiveness of digital professional education programs in the 21st century.
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Planning Phase


Identify specific instructional units and proficiences


Design Phase


Align the module with Philippine Professional Standards for Teachers (DepEd, 2017)
Cover fundamental competencies of BENLAC (De Leon, 2020)
Include University's PVMGO if possible
Organize the contents into: introduction, pre-assessment, explore, post-assessment, and references
Incorporate interactive elements  like hyperlinks and educational videos to enhance engagement, and a downloadable PDF version 


Evaluation Phase


Evaluate the instructional module using a modified checklist[18]
Revise the module by incorporating the feedback, insights, and recommendations of the evaluators 



Gather crucial instructional resources and materials


Formulate learning objectives


Organize learning content


Design learning activities


Construct assessment instruments


Design the multimedia components
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