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ABSTRACT
Background: The integration of well-designed instructional technologies is not only a pedagogical innovation but also a workforce imperative, particularly for developing nations seeking to close the gap between classroom training and professional practice. Video-based learning has matured into a well-theorized field grounded in cognitive load theory and multimedia learning principles, with systematic reviews confirming that segmented, signaled, and replayable videos significantly improve student outcomes in skill-based subjects.
Aims: This study examined the acceptability and validity of integrating video-based tutorials and collaborative online activities through Slack as an instructional strategy to foster autonomous learning among second-year Architectural Drafting Technology (ADT) students. 
Study design: Quantitative descriptive-evaluative research design anchored on the ADDIE Model of instructional design and the Technology Acceptance Model (TAM). 
Place and Duration of Study: College of Industrial Technology, Surigao del Norte State University (SNSU), Main Campus, Surigao City, Philippines, during the academic year 2025–2026. 
Methodology: Data were gathered from two ADT experts, two Information Technology (IT) validators, and fifty (50) second-year ADT students enrolled in ADT 212 Basic Computer-Aided Design (CAD) using three instruments: the LRMDS Educational Soundness Checklist of the Department of Education, the LRMDS Evaluation Rating Sheet for Non-Print Materials, and a researcher-adapted TAM survey covering five constructs—Perceived Ease of Use, Perceived Usefulness, Behavioral Intention to Use, Instructional Use of Slack, and Autonomous Learning. Descriptive statistics, specifically mean and standard deviation, were used to analyse the data. 
Results: The integrated video-based and collaborative materials passed all four LRMDS educational soundness indicators with overall ratings of Integrity (95.75%), Learner Focus (95.35%), Usability (93.75%), and Accessibility (92.5%), and achieved a Very Satisfactory educational quality rating with an overall mean of 3.95 across Content Quality (M = 3.95), Instructional Quality (M = 3.93), and Technical Quality (M = 3.96). Student acceptance was consistently high across all four TAM constructs—Perceived Ease of Use (M = 4.38), Perceived Usefulness (M = 4.50), Behavioural Intention to Use (M = 4.29), and Instructional Use of Slack (M = 4.18). Autonomous learning attained an overall mean of 4.34 (SD = 0.58), with the highest indicator being students' capacity to practice drafting independently using Slack (M = 4.72). 
Conclusion: The integration of video-based tutorials and Slack-based collaboration is a viable, educationally sound, and well-accepted instructional model for architectural drafting in Philippine technical-vocational higher education. The model offers a tested, low-cost, and scalable intervention aligned with the TESDA National Technical Education and Skills Development Plan 2023–2028.
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1. INTRODUCTION
Serving as a dynamic learning environment, the design studio employs specialized teaching techniques and educational approaches to cultivate students’ problem-identification and design problem-solving skills. Furthermore, the design studio acts as the foundation of the architectural curriculum, integrating knowledge and skills acquired from other courses within the program (Al-Shdaifat et al., 2023). Education in the twenty-first century has shifted decisively toward digital, learner-centred, and skill-based delivery, where instructional technologies are no longer optional add-ons but essential drivers of learning quality, equity, and lifelong competence (Noetel et al., 2021; UNESCO, 2023; Bonk & Zhu, 2024). In technical-vocational fields such as architectural drafting, this shift carries even greater weight because students must master both procedural precision and creative problem-solving—competencies that demand step-by-step demonstration, repeated practice, and continuous feedback (Xiang et al., 2020; Vazquez, 2024). The integration of well-designed instructional technologies is therefore not only a pedagogical innovation but also a workforce imperative, particularly for developing nations seeking to close the gap between classroom training and professional practice.
Video-based learning is widely used today in both formal education and informal learning in a variety of contexts. Videos are especially powerful for transferable skills learning (e.g. communicating, negotiating, collaborating), where contextualization in personal experience and ability to see different perspectives are crucial. With the ubiquity of widely available video content, video-based learning is seen as one of the main strategies to provide engaging learning environments (Dimitrova and Mitrovic, 2022; Medel-Vera et al., 2025). Two instructional approaches have emerged as particularly powerful in this context. First, video-based learning has matured into a well-theorised field grounded in cognitive load theory and multimedia learning principles, with systematic reviews confirming that segmented, signalled, and replayable videos significantly improve student outcomes in skill-based subjects (Brame, 2017; Mayer, 2014; Sweller, 2020). Second, collaborative online platforms such as Slack, Microsoft Teams, and cloud-based environments have become central to active learning, supporting peer feedback, real-time messaging, and structured discussions that build authentic learning communities (Carpenter, 2015; Müller, 2023; Garrison et al., 2020). When guided by the Technology Acceptance Model (TAM), both modalities cultivate autonomous learning by linking perceived ease of use, perceived usefulness, and behavioural intention with self-regulation and learner agency (Davis, 1989; Venkatesh et al., 2012; Barz et al., 2024).
Despite the well-documented promise of these modalities, technical-vocational education in many developing contexts continues to rely heavily on traditional, lecture-based, in-person demonstration methods, leaving learners insufficiently prepared for self-directed practice, asynchronous review, and the iterative skill development that architectural drafting demands. In the Philippines, this challenge is magnified by uneven digital infrastructure, limited connectivity in rural campuses, and the absence of structured digital pedagogies tailored for drafting instruction (Baticulon et al., 2021; Sanchez et al., 2023). As a result, second-year drafting students often struggle with retention of CAD procedures, time management, and independent problem-solving skills that are essential for both academic success and professional readiness in the construction and design industries.
While video-based instruction, collaborative platforms, and autonomous learning have each been studied extensively, very few studies have integrated all three components within a single, coherent instructional framework (Noetel et al., 2021; Müller, 2023; Bonk & Zhu, 2024). Empirical reviews confirm that learners with stronger self-regulated learning skills are more likely to recognise the usefulness of online platforms and translate technology acceptance into measurable academic gains (Al-Adwan, 2020; Edisherashvili et al., 2022). Studies across Indonesia, Vietnam, and Thailand demonstrate that purpose-built collaborative platforms paired with audiovisual media improve motivation, engagement, and retention compared to traditional lectures (Sanulita et al., 2024; Apridayani & Waluyo, 2022; Thi et al., 2023), although these gains depend on careful instructional design and structured scaffolding.
A second and more specific gap concerns architectural drafting itself. Although video-based and collaborative learning have been widely applied to language, mathematics, science, and nursing education, their use in architectural drafting and computer-aided design instruction remains limited, particularly in studies that go beyond software training to address learner motivation and skill mastery (Xiang et al., 2020; Karakaya & Demirkan, 2021; Ceylan, 2024). Existing Philippine instructional research likewise tends to rely on single-validator evaluations or general checklists, with few studies triangulating expert validation, IT validation, and student-perceived acceptance within one design (DepEd, 2023; Tolentino et al., 2020; Mijares, 2023). Local research on Filipino tertiary learners has shown that students value autonomy but require structured teacher scaffolding (Sanchez et al., 2023; Galligan et al., 2023), and quasi-experimental studies have demonstrated that recorded video lessons significantly improve performance in skill-based subjects such as TLE pattern drafting (Temple, 2022; Mijares, 2023; Acaso, 2025). Yet none have specifically examined an integrated video-and-Slack instructional model for architectural drafting students within a TVET higher education context.
In the Philippines, the Technical Education and Skills Development Authority's National Technical Education and Skills Development Plan 2023–2028 calls explicitly for flexible learning, digital integration, and learner autonomy in TVET institutions (TESDA, 2023; Edralin & Pastrana, 2023). At Surigao del Norte State University (SNSU), Main Campus, second-year Architectural Drafting Technology (ADT) students enrolled in ADT 212 Basic CAD (2D and 3D) face the practical challenge of mastering complex CAD procedures within the constraints of conventional classroom delivery. The campus is equipped with computer laboratories, drafting studios, AutoCAD and SketchUp software, and reliable internet connectivity, making it an ideal environment for evaluating a technology-enhanced instructional model that responds to both national policy and local learner needs.
The present study seeks to address these gaps by integrating video-based tutorials and Slack-based collaboration into a unified instructional model grounded in the ADDIE Model for instructional design and evaluated through the Technology Acceptance Model. Specifically, the study aims to (a) determine the acceptance level of video-based tutorials and collaborative online activities in fostering autonomous learning among second-year ADT students; (b) describe the design, development, and integration of the video-based instructional strategy within the Slack platform; (c) evaluate the educational soundness of the intervention from ADT and IT experts in terms of integrity, learner focus, usability, and accessibility; (d) evaluate its educational quality in terms of content quality, instructional quality, technical quality, and accuracy and currentness; and (e) measure the level of technology acceptance from students in terms of perceived ease of use, perceived usefulness, behavioral intention to use, and instructional use of Slack. This paper presents the design, validation, and student-reported acceptance of the instructional model and contributes locally grounded evidence to international, regional, and Philippine literature on technology-enhanced TVET instruction.
1.1 Review of Related Literature
As education evolves in the digital age, researchers have increasingly explored how technology reshapes the way students learn, interact, and develop skills—especially in areas demanding both technical precision and creativity, such as architectural drafting. The literature is organised into three thematic clusters: video-based instruction, collaborative platforms, and autonomous learning with technology acceptance, each examined from international, Southeast Asian, and Philippine perspectives.
1.1.1 Video-Based Instruction in Skill-Based and Technical Education
Globally, video-based learning has matured into a well-theorized field, with researchers establishing that effective educational videos hinge on cognitive load management, learner engagement, and active processing (Brame, 2017; Mayer, 2014; Sweller, 2020). Systematic and meta-analytic reviews have consistently demonstrated that video-enriched instruction in higher education produces stronger learning outcomes than text-only delivery, particularly when content is segmented and signaled (Noetel et al., 2021). For procedural and skill-based subjects—where step-by-step demonstration and repeated viewing matter most—evidence shows that learners benefit from the dual auditory-visual channel and from the ability to pause, replay, and review at their own pace (Mayer, 2014). Newer experimental work has expanded the agenda to AI-generated and microlearning-style videos, where studies report comparable learning outcomes to instructor-produced materials (Leiker et al., 2023). In architecture and computer-aided design education specifically, scholars have argued that CAD instruction must be embedded within a coherent curriculum rather than treated as isolated software training, and that authentic field-specific videos help bridge classroom learning and professional practice (Xiang et al., 2020; Vazquez, 2024).
Across Southeast Asia, the integration of video-based learning has accelerated since the pandemic, although progress has been uneven across the region's ten member states due to disparities in digital infrastructure, teacher readiness, and economic capacity (UNESCO, 2023; SEAMEO, 2023). In Indonesia, design-based research and multimedia approaches in vocational schools have shown that well-designed instructional videos improve mastery of procedural tasks (Tinoca et al., 2022). In Malaysia, Thailand, and Vietnam, recent studies report that audio-visual media improve student motivation, engagement, and retention compared with conventional lectures, though researchers caution that segmentation and teacher scaffolding remain essential (Sanulita et al., 2024). Regional reviews emphasise that while video-based instruction holds strong promise for vocational and technical fields, the practical components of TVET still require additional supports such as virtual simulators, structured feedback, and dual training arrangements (Komarzyńska-Świeściak et al., 2021).
In the Philippines, video-based instruction has emerged as a key response to the country's shift to flexible and blended learning modalities, with TESDA's Online Program and DepEd's modular and online distance learning frameworks operating as the main delivery channels (TESDA, 2023; DepEd, 2023; Edralin & Pastrana, 2023). Local quasi-experimental studies have demonstrated that recorded video lessons and YouTube-based tutorials significantly improve student performance in skill-based subjects such as TLE pattern drafting, computer troubleshooting, and statistics, where step-by-step demonstration is critical (Temple, 2022; Mijares, 2023; Acaso, 2025). Researchers further report that Filipino learners perceive instructional videos as engaging, accessible, and supportive of independent review, particularly under conditions of limited bandwidth and asynchronous study (Tolentino et al., 2020). Despite these gains, research on video-based instruction in architectural drafting and CAD-related TVET tracks within Philippine higher education remains scarce, signalling a clear gap that the present study seeks to address.
1.1.2 Collaborative Online Platforms and Digital Learning Communities
Collaborative online platforms have become a central component of higher education, shifting the learning paradigm from teacher-centred delivery to learner-driven communities of practice (Garrison et al., 2020; Johnson & Johnson, 2009). Empirical research has consistently shown that platforms such as Slack, Microsoft Teams, Discord, and Google Workspace facilitate real-time messaging, file sharing, threaded discussions, and channel-based organisation that enhance student engagement and community building (Carpenter, 2015; Müller, 2023; Ross, 2019). Slack in particular has been studied extensively for its capacity to support backchanneling, peer interaction, and asynchronous communication in seminars, project-based courses, and STEM environments (Tuhkala & Kärkkäinen, 2018). Beyond Slack, cloud-based collaboration tools—shared drives, collaborative documents, and version histories—make student thinking visible, support reflective practice, and enable continuous formative feedback essential for skill-based subjects like drafting and design (Baanqud & Al-Samarraie, 2020). Systematic reviews of online peer feedback further establish that platform features such as rating-plus-qualitative feedback, video annotation, and group awareness tools have measurable effects on engagement, self-regulation, and metacognition (Dawson et al., 2018).
Across Southeast Asia, the rapid expansion of digital infrastructure and government-backed initiatives such as Singapore's EdTech Masterplan 2030, Indonesia's Merdeka Belajar program, and the Thai MOOC platform has accelerated the regional adoption of collaborative learning environments (UNESCO, 2023; SEAMEO, 2023). Indonesian researchers have developed community-based social collaborative e-learning models that integrate cognitive, behavioral, and emotional adaptability dimensions, demonstrating that collaboration is a teachable competency rather than an innate trait (Baharuddin, 2021). Studies from Vietnam, Thailand, and Malaysia further report that purpose-built collaborative platforms improve student writing quality, content depth, and affective engagement compared to traditional classroom settings, although gains in proficiency depend on careful instructional scaffolding (Apridayani & Waluyo, 2022). Despite this growth, scholars caution that uneven digital infrastructure and challenges in sustaining authentic collaboration remain persistent issues for the region (Komarzyńska-Świeściak et al., 2021).
In the Philippines, collaborative online learning gained traction during the pandemic shift to flexible learning, with most institutions relying on Facebook Messenger, Google Classroom, and Learning Management Systems rather than purpose-built professional collaboration platforms (Galligan et al., 2023; Sanchez et al., 2023). Local studies grounded in the Community of Inquiry framework have documented strong social and cognitive presence among Filipino learners, with students reporting that online platforms make peer interaction easier than face-to-face exchanges, particularly in K-12 blended learning settings (Galligan et al., 2023). Phenomenological research with Bachelor of Technology and Livelihood Education students at a Northern Mindanao state university revealed that collaborative learning in online settings developed higher-order thinking and values formation but was challenged by unequal participation, low self-confidence, and communication breakdowns (Sanchez et al., 2023). However, no published Philippine study has examined Slack as a dedicated collaborative platform for architectural drafting students, leaving a clear gap that the present research addresses.
1.1.3 Autonomous Learning and Technology Acceptance in Higher Education
Globally, autonomous learning has been theorised as the learner's capacity to take ownership of decisions, regulate study processes, and exercise responsibility for lifelong learning, drawing on foundational work from self-determination theory and andragogy (Deci & Ryan, 2020; Knowles, 1975). The Technology Acceptance Model (TAM), introduced by Davis in 1986 and expanded through UTAUT and UTAUT2, has emerged as the most influential and widely validated framework for explaining how users adopt educational technologies through perceived usefulness, perceived ease of use, and behavioural intention to use (Davis, 1989; Venkatesh et al., 2003; Venkatesh et al., 2012). Empirical and meta-analytic research has consistently shown that self-regulated learning, intrinsic motivation, and learning engagement mediate the relationship between technology acceptance and learner performance, particularly in remote and blended environments (Barz et al., 2024; Edisherashvili et al., 2022). Reviews further establish that learners with stronger self-regulated learning skills are more likely to recognise the usefulness of online platforms and persist in virtual courses (Al-Adwan, 2020). Recent extensions of TAM have incorporated affinity for technology, digital literacy, computer self-efficacy, and perceived enjoyment as external predictors that strengthen the model's explanatory power (Granić & Marangunić, 2019).
Across Southeast Asia, TAM has been extensively adapted and tested in Indonesia, Vietnam, Malaysia, and Thailand to investigate students' acceptance of e-learning, MOOCs, and emerging tools, often with modifications that incorporate local contextual variables such as system interactivity, user satisfaction, and infrastructural readiness (Sasongko et al., 2025; Thi et al., 2023). Vietnamese research applying TAM to e-learning during the pandemic revealed that computer self-efficacy and system interactivity positively influenced perceived ease of use, while psychological and social factors shaped behavioral intention beyond the original TAM constructs (Nguyen et al., 2022). Indonesian studies modifying TAM for online training adoption have shown that user satisfaction and interactivity exert the strongest influence on future use behavior (Rafdinal & Senalasari, 2021). However, regional scholars caution that high drop-out rates, uneven digital literacy, and the absence of structured TAM-autonomous learning integration in vocational and technical education remain persistent challenges across ASEAN higher education systems (HolonIQ, 2024).
In the Philippines, autonomous learning surfaced as a central educational concern during the pandemic shift to flexible learning, prompting institutions like Mindanao State University and various private HEIs to design Guided Online Autonomous Learning models that mitigate disruption while sustaining quality (Baticulon et al., 2021). Local empirical research on Filipino tertiary learners has begun characterizing students' online engagement, self-regulation, and self-efficacy, with findings showing that learners value autonomy but require teacher scaffolding to validate online resources and use personal learning environments effectively (Sanchez et al., 2023; Galligan et al., 2023). Despite these gains, no published Philippine study has applied TAM constructs to architectural drafting students within a TVET higher education context, leaving a clear and timely gap that the present research at Surigao del Norte State University seeks to address.
1.1.4 Synthesis and Research Gaps
The reviewed literature collectively demonstrates that the integration of video-based instruction, collaborative online platforms, and autonomous learning has reshaped contemporary higher education by shifting learners from passive recipients into active, self-directed participants. Globally, video-based learning is grounded in cognitive load theory and multimedia learning principles. Collaborative platforms such as Slack support peer feedback, real-time messaging, and visible reflective practice. Both modalities, when guided by TAM, cultivate autonomous learning by linking perceived ease of use, perceived usefulness, and behavioural intention with self-regulation and learner agency. In Southeast Asia, rapid digital expansion has produced a strong body of TAM-based studies, although vocational and drafting contexts remain underserved. In the Philippines, video-based tutorials have gained ground in TVET and TLE programs, yet most studies focus on language, mathematics, and science rather than architectural drafting.
Five interconnected gaps justify the conduct of the present study. First, although video-based instruction, collaborative platforms, and autonomous learning have each been extensively researched, few studies have integrated all three components within a single coherent instructional framework. Second, while video-based and collaborative learning have been widely applied to language, mathematics, science, and nursing education, their use in architectural drafting and computer-aided design instruction remains limited. Third, the majority of TAM studies originate from Western and East Asian contexts, while Southeast Asian and Philippine research on TAM and autonomous learning—especially within technical-vocational education and training—is still developing. Fourth, existing Philippine instructional research often relies on single-validator evaluations or general checklists, with very few studies triangulating expert validation, IT validation, and student-perceived acceptance within one design. Fifth, although TESDA's National Technical Education and Skills Development Plan 2023–2028 emphasises flexible learning, digital integration, and learner autonomy, classroom-level empirical evidence guiding TVET institutions on how to operationalise these national goals remains scarce. The present study addresses these gaps by integrating video tutorials and Slack-based collaboration within a unified instructional intervention grounded in the ADDIE Model and evaluated through TAM constructs at Surigao del Norte State University.
1.2 Conceptual Framework
This study is anchored on the ADDIE Model of instructional design (Branch, 2020) and the Technology Acceptance Model (TAM) developed by Davis (1989) and extended by Venkatesh et al. (2012). The ADDIE Model—Analysis, Design, Development, Implementation, and Evaluation—guides the systematic creation of the video-based and collaborative instructional materials. The Technology Acceptance Model, in turn, provides the lens for measuring student acceptance of the materials through Perceived Ease of Use, Perceived Usefulness, Behavioral Intention to Use, and Instructional Use of Slack, all of which contribute to the development of autonomous learning. The study follows an Input–Process–Output (IPO) paradigm in which the Input consists of the learning needs of second-year ADT students enrolled in ADT 212 Basic CAD, the video-based tutorials, and the Slack collaborative platform; the Process involves the systematic application of the five ADDIE phases together with expert validation using the LRMDS instruments and student acceptance survey using TAM; and the Output represents the validated instructional model, improved technology acceptance, and enhanced autonomous learning, complemented by recommendations for TVET instructional practice and policy.
2. METHODOLOGY
2.1 Research Design
This study employed a quantitative descriptive-evaluative research design to determine the acceptability and validity of integrating video-based and collaborative technologies for Architectural Drafting Technology among ADT experts, IT validators, and second-year ADT students. The descriptive-evaluative approach was appropriate as it enabled the researcher to systematically evaluate the acceptability of the intervention from both expert and learner perspectives. The design generated quantitative data on educational soundness, educational quality, technology acceptance, and autonomous learning, with results computed using descriptive statistics—specifically mean and standard deviation—and interpreted through standardised verbal interpretation rubrics.
2.2 Research Environment
The study was conducted at Surigao del Norte State University (SNSU), Main Campus, located in Surigao City, Surigao del Norte. SNSU, formerly known as Surigao State College of Technology (SSCT), was officially converted into a state university through Republic Act No. 11088, enacted on August 22, 2018. The university's elevation strengthened its mandate to promote advanced instruction, professional training, research, and community engagement, particularly in the fields of science, technology, and applied arts. SNSU offers a wide range of programs across its major colleges and institutes, including the College of Engineering and Architecture, the College of Industrial Technology, the College of Education, and the College of Arts and Sciences. The Main Campus served as the research site for this study, as the researcher is a faculty member in the College of Industrial Technology, teaching subjects related to Architectural Drafting and Computer-Aided Design (CAD). The university is equipped with computer laboratories, drafting studios, and design classrooms, furnished with modern drafting tools and software such as AutoCAD and SketchUp, which are essential for technical drawing and 2D and 3D modelling. Reliable internet connectivity and access to online platforms further support blended and online learning modalities, making SNSU an ideal setting for implementing and evaluating the integration of video-based tutorials and collaborative platforms such as Slack to foster autonomous learning among architectural drafting students.
2.3 Respondents
The respondents of this study consisted of three groups, all selected through purposive sampling for their direct relevance to the research objectives. The first group consisted of two (2) Architectural Drafting Technology experts who validated the educational soundness and quality of the developed materials. The second group consisted of two (2) Information Technology validators who tested the technical functionality of the Slack platform. The third and largest group consisted of fifty (50) second-year Architectural Drafting Technology students who were actively enrolled in ADT 212 Basic CAD (2D and 3D) during the academic year 2025–2026. Table 1 summarizes the distribution of respondents.
Table 1. Distribution of Respondents
	Respondents
	No. of Participants

	Second-Year Architectural Drafting Technology Students
	50

	Architectural Drafting Technology (ADT) Experts
	2

	Information Technology (IT) Validators
	2

	Total
	54



2.4 Research Instruments
Three research instruments were used in this study. The first was the Educational Soundness Evaluation Checklist from the Department of Education's Learning Resources Management and Development System (LRMDS), which evaluates four indicators: Integrity, Learner Focus, Usability, and Accessibility. The second was the LRMDS Evaluation Rating Sheet for Non-Print Materials, adopted from Sabala et al., which assesses architectural drafting video instruction along four dimensions: Content Quality, Instructional Quality, Technical Quality, and Accuracy and Up-to-datedness. This tool also includes a section where expert validators provide qualitative feedback and recommendations to enhance the resource content under evaluation. The third instrument was a researcher-adapted Technology Acceptance Model survey administered to fifty (50) second-year ADT students to test their acceptance of video-based instruction. The TAM survey covered five constructs: Perceived Ease of Use, Perceived Usefulness, Behavioral Intention to Use, Instructional Use of Slack, and Autonomous Learning, each measured using a five-point Likert scale anchored from Strongly Disagree (1) to Strongly Agree (5).
2.5 Ethics and Data Gathering Procedure
The researcher observed strict ethical standards throughout the conduct of the study, in accordance with the policies of the Surigao del Norte State University Research Ethics Committee, the Philippine Data Privacy Act of 2012 (Republic Act No. 10173), and accepted international research guidelines. Prior to data collection, the researcher secured the necessary permits from the Graduate School, the College of Industrial Technology, the Program Chair of the Architectural Drafting Technology program, and the course instructor of ADT 212 Basic CAD, and obtained signed informed consent from all respondents, who were assured of voluntary participation, anonymity, confidentiality, and the right to withdraw at any time without penalty. The data gathering procedure was undertaken in five sequential phases that mirrored the ADDIE Model: (a) preparation and permission; (b) development of the video-based tutorials and integration of the materials within the Slack platform; (c) expert validation by two ADT experts and two IT validators using the LRMDS Educational Soundness Checklist and the LRMDS Evaluation Rating Sheet for Non-Print Materials; (d) implementation with the fifty (50) second-year ADT students and administration of the adapted Technology Acceptance Model survey; and (e) data compilation, analysis, and reporting. All gathered data were encoded in Microsoft Excel and analysed using descriptive statistics, particularly mean and standard deviation, with raw data stored in password-protected digital files and locked physical storage accessible only to the researcher and the research adviser. The researcher is further committed to the honest representation of findings, the proper acknowledgement of sources following APA 7th edition, and the secure disposal of all data five (5) years after the completion of the study, ensuring full compliance with institutional, national, and international ethical research standards.
2.6 Data Analysis
Descriptive statistics were used to summarize and present the collected data. Frequencies and percentages were used for categorical responses to the LRMDS Educational Soundness Checklist (Yes/No items), while means and standard deviations were used to summarize Likert-scale responses on the LRMDS Evaluation Rating Sheet for Non-Print Materials and on the TAM survey. Means were interpreted using the following verbal interpretation scales: for educational quality, 3.26–4.00 = Very Satisfactory, 2.51–3.25 = Satisfactory, 1.76–2.50 = Poor, and 1.00–1.75 = Not Satisfactory; and for the TAM and autonomous learning items, 4.21–5.00 = Strongly Agree, 3.41–4.20 = Agree, 2.61–3.40 = Neutral, 1.81–2.60 = Disagree, and 1.00–1.80 = Strongly Disagree. All analyses were conducted using Microsoft Excel.
3. RESULTS AND DISCUSSION
This section presents the data analysis and interpretation of the acceptance levels of video-based tutorials and collaborative online activities in terms of autonomous learning, the implementation of the instructional strategy through the ADDIE Model, the validation of educational soundness and educational quality, and the level of student technology acceptance for the integrated video-based and collaborative platform in architectural drafting technology.
3.1 Acceptance of Video-Based Tutorials and Collaborative Online Activities for Autonomous Learning
Table 2 presents the acceptance level of the video-based tutorials and collaborative online activities in terms of fostering autonomous learning. The findings reveal that the integration of video-based tutorials via Slack significantly supports autonomous learning, particularly by enabling students to practice independently and to revisit instructional content anytime.
Table 2. Acceptance Level of Video-Based Tutorials and Collaborative Online Activities in terms of Autonomous Learning
	Statement
	Mean
	SD
	Interpretation

	I can practice drafting independently using Slack.
	4.72
	0.46
	Strongly Agree

	I take responsibility for my own learning.
	4.20
	0.82
	Agree

	I can solve drafting problems on my own.
	4.16
	0.85
	Agree

	I manage my time effectively in completing tasks.
	4.32
	0.63
	Agree

	Slack helps me become a self-directed learner.
	4.32
	0.80
	Agree

	Average
	4.34
	0.58
	Agree



As shown in Table 2, the very high rating for independent practice (M = 4.72, SD = 0.46), interpreted as Strongly Agree, indicates that students benefit substantially from the replayability of video tutorials. This feature allows them to review CAD procedures multiple times, follow step-by-step demonstrations at their own pace, and reinforce skills without relying on real-time instructor guidance. The slightly lower but still positive ratings on responsibility for one's own learning (M = 4.20), problem-solving (M = 4.16), and time management (M = 4.32) suggest that students are progressively learning to be more independent but may still need scaffolded transitions to fully autonomous learning environments—an expected developmental trajectory for a skill that is cultivated over time. The finding that Slack contributed to students becoming more self-directed learners (M = 4.32) further suggests that Slack functions not merely as a communication tool but also as a repository of learning materials. Students can return to instructional videos as needed to continue learning, transforming the platform from a one-time channel of instruction into a continuous medium for skill development. The overall mean of 4.34 (SD = 0.58), interpreted as Agree, confirms that the integrated platform meaningfully supports autonomous learning among second-year ADT students.
3.2 Implementation of Video-Based and Collaborative Technologies through the ADDIE Model
The development of the instructional materials began with a clear intention: to create a learning experience that students could return to anytime they needed reinforcement. In the analysis phase, the researcher identified the learning needs of second-year ADT students enrolled in ADT 212 Basic CAD (2D and 3D), focusing on the procedural and visualization challenges of geometric construction, dimensioning, drafting standards, and basic 3D modeling. In the design phase, the lessons were carefully structured to support repeated viewing and independent review rather than one-time delivery. Each topic was broken down into smaller, focused segments, allowing learners to concentrate on one specific skill at a time—whether drawing basic lines, applying dimensions, or constructing 3D models. This segmentation made it easier for students to return to parts of the lesson when they encountered difficulty.
As the design transitioned into the development phase, these plans were brought to life through the creation of instructional videos tailored for repeat viewing and independent practice. Each video was carefully produced, featuring clear screen recordings of CAD procedures and slow, guided demonstrations. Voice-over explanations were included to guide students through every step, while visual cues such as zoom-ins and highlights were added to emphasize key details. These features ensured that, even without the instructor present, students could still follow and understand the process. The instructional videos covered three main lesson clusters: (a) basic CAD interface navigation; (b) 2D drafting commands such as line, circle, trim, and dimensioning; and (c) 3D modeling techniques such as extrude, revolve, and render.
To make these materials accessible, the videos were integrated into Slack during the implementation phase, transforming Slack into a centralized space where lessons are continuously available. Slack channels were designed according to lesson categories, including #2d-basic-commands, #3d-modeling, #activities-and-submissions, and #announcements. These channels ensured organized communication and easy access to learning materials. Through this integration, learning shifted from a one-time instructional event into an ongoing process of review and mastery. Students were no longer limited to remembering what was taught during class; instead, they could revisit the tutorials whenever needed, reinforcing their understanding and improving their performance. The evaluation phase of the ADDIE Model was operationalised through both the expert validation procedures (Sections 3.3 and 3.4) and the student technology acceptance survey (Section 3.5).
3.3 Validity of Educational Soundness
The first validation stage focused on the educational soundness of the integrated video-based and collaborative materials in architectural drafting technology, evaluated against four LRMDS indicators: Integrity, Learner Focus, Usability, and Accessibility. Table 3 presents the results.
Table 3. Extent of Educational Soundness of the Video-Based and Collaborative Materials in Architectural Drafting Technology
	Factor
	Validator 1 (% Yes)
	Validator 2 (% Yes)
	Validator 3 (% Yes)
	Validator 4 (% Yes)
	Overall (% Yes)

	Integrity
	100%
	95.8%
	95.8%
	91.7%
	95.75%

	Learner Focus
	93.8%
	96.9%
	93.8%
	96.9%
	95.35%

	Usability
	100%
	100%
	91.7%
	83.3%
	93.75%

	Accessibility
	95.0%
	100%
	90.0%
	85.0%
	92.5%



As presented in Table 3, the four expert validators unanimously evaluated that the video-based collaborative materials met the mandated soundness requirements across all four indicators. Integrity, with an overall rating of 95.75% Yes, indicates that the content of the materials is accurate and reflects how knowledge in architectural drafting is conceptualised, manifesting evident skills in geometric construction, precision, and advanced spatial visualisation. Learner Focus (95.35%) confirms that the materials do not require learners to disclose personal data that might embarrass them, do not unfavourably compare learners' performances with their identities, and do not unnecessarily confront cultural beliefs and practices. Usability (93.75%) and Accessibility (92.5%) further confirm that the integrated platform is technically usable across different student devices and is accessible to learners regardless of their digital readiness levels. None of the four validators returned a 'No' rating on any of the indicators, providing strong empirical evidence that the developed instructional model is educationally sound. These results align with international literature emphasising that effective instructional materials must integrate accuracy, learner relevance, technical functionality, and equitable access (Brame, 2017; Mayer, 2014; Noetel et al., 2021).
3.4 Validity of Educational Quality
The second validation stage involved the quantitative evaluation of educational quality using the LRMDS Rating Sheet for Non-Print Materials, comprising three quality dimensions: Content Quality, Instructional Quality, and Technical Quality. Table 4 presents the results.
Table 4. Level of Educational Quality of the Video-Based and Collaborative Materials in Architectural Drafting Technology
	Factor
	Mean
	SD
	Qualitative Description

	Content Quality
	3.95
	0.22
	Very Satisfactory

	Instructional Quality
	3.93
	0.26
	Very Satisfactory

	Technical Quality
	3.96
	0.19
	Very Satisfactory

	Overall
	3.95
	—
	Very Satisfactory


Legend: 3.26–4.00 = Very Satisfactory; 2.51–3.25 = Satisfactory; 1.76–2.50 = Poor; 1.00–1.75 = Not Satisfactory.
As presented in Table 4, Technical Quality recorded the highest mean (M = 3.96, SD = 0.19), descriptively interpreted as Very Satisfactory, followed by Content Quality (M = 3.95, SD = 0.22) and Instructional Quality (M = 3.93, SD = 0.26). All three dimensions met the standard for very satisfactory educational quality, and the overall mean of 3.95 confirms that the integrated video-based and collaborative materials achieved a Very Satisfactory rating. The dominance of Technical Quality indicates that the interactive and self-paced features of the video-based intervention establish its instructional superiority. Although Instructional Quality received the slightly lower—but still very satisfactory—mean, this does not suggest non-alignment with standards; rather, it points to the strong design and self-paced features of the materials, which encourage repeated practice and mastery. The competency requirements of architectural drafting are met by the materials, which very satisfactorily reinforce, expand upon, and lead to the mastery of the specified learning goals. The presentation of factual content is appropriate, stimulates and promotes critical thinking, and has real-life application. These findings echo the international evidence that well-designed multimedia materials integrating clear visuals, voice-over guidance, and replayable segments improve technical competence and self-directed learning (Mayer, 2014; Brame, 2017; Sweller, 2020).
3.5 Level of Technology Acceptance
3.5.1 Perceived Ease of Use
Table 5 presents the acceptance level of the video-based tutorials and collaborative online activities in terms of Perceived Ease of Use. With an overall mean of 4.38 (SD = 0.56), interpreted as Agree, the findings reveal that students generally found using video-based tutorials integrated into Slack easy and manageable.
Table 5. Acceptance Level in terms of Perceived Ease of Use
	Statement
	Mean
	SD
	Interpretation

	Slack is a good platform for drafting tasks and collaboration.
	4.80
	0.41
	Strongly Agree

	It is easy to navigate different Slack channels.
	4.48
	0.51
	Agree

	Uploading and downloading files in Slack is simple.
	3.96
	0.84
	Agree

	Watching video tutorials on Slack is convenient.
	4.40
	0.82
	Agree

	I can easily learn how to use Slack for my drafting tasks.
	4.28
	0.84
	Agree

	Average
	4.38
	0.56
	Agree



Among the indicators in Table 5, the statement 'Slack is a good platform for drafting tasks and collaboration' received the highest rating (M = 4.80, SD = 0.41), interpreted as Strongly Agree, suggesting that students did not find difficulty using the platform as a space for drafting-related tasks and materials. Students also agreed that navigating different Slack channels is easy (M = 4.48), indicating that the structured lesson organization helped them locate video tutorials without confusion. Regarding access, students agreed that uploading and downloading files is simple (M = 3.96) and that watching video tutorials on Slack is convenient (M = 4.40), and that they could easily learn to use Slack for their drafting tasks (M = 4.28). These results indicate that when a platform is easy to use, students are more willing to engage with it as a learning tool.
3.5.2 Perceived Usefulness
Table 6 presents the acceptance level of the integrated platform in terms of Perceived Usefulness. With an overall mean of 4.50 (SD = 0.55), interpreted as Agree, the findings indicate that students recognize the integration of video-based tutorials in Slack as a useful tool for improving their understanding and performance in architectural drafting.
Table 6. Acceptance Level in terms of Perceived Usefulness
	Statement
	Mean
	SD
	Interpretation

	Slack helps me understand architectural drafting lessons better.
	4.60
	0.71
	Strongly Agree

	Video tutorials improve my drafting skills.
	4.64
	0.64
	Strongly Agree

	Slack increases my productivity in completing drafting tasks.
	4.40
	0.58
	Agree

	Using Slack helps me learn at my own pace.
	4.56
	0.77
	Strongly Agree

	Slack supports my overall learning in drafting.
	4.32
	0.80
	Agree

	Average
	4.50
	0.55
	Agree



A closer look at Table 6 shows that students strongly agreed that Slack helps them better understand drafting lessons (M = 4.60) and that video tutorials improve their drafting skills (M = 4.64). These high ratings suggest that step-by-step video demonstrations play a significant role in clarifying complex CAD procedures. Instead of relying solely on initial instruction, students can revisit the tutorials, reinforcing their understanding through repeated exposure. Students also strongly agreed that using Slack allowed them to learn at their own pace (M = 4.56), highlighting one of the approach's key strengths: learning is no longer confined to a fixed time frame. By having continuous access to instructional videos, students can review lessons whenever necessary, making learning more flexible and personalized. Meanwhile, students agreed that Slack increases their productivity in completing drafting tasks (M = 4.40) and supports their overall learning in drafting (M = 4.32). These results suggest that the platform not only enhances understanding but also helps students complete their work more efficiently. Importantly, Perceived Usefulness recorded the highest construct mean among the four TAM dimensions, aligning with TAM theory which establishes usefulness as the strongest predictor of sustained technology adoption (Davis, 1989; Venkatesh et al., 2012).
3.5.3 Behavioral Intention to Use
Table 7 presents the acceptance level in terms of Behavioral Intention to Use. With an overall mean of 4.29 (SD = 0.59), interpreted as Agree, the findings reveal a positive behavioral intention among students to continue using Slack and the integrated video-based tutorials in their learning.
Table 7. Acceptance Level in terms of Behavioral Intention to Use
	Statement
	Mean
	SD
	Interpretation

	I intend to continue using Slack for learning drafting.
	4.64
	0.49
	Strongly Agree

	I prefer Slack over traditional methods for learning drafting.
	4.16
	0.80
	Agree

	I will recommend Slack to other students.
	4.12
	0.83
	Agree

	I am willing to use Slack regularly for my coursework.
	4.20
	0.71
	Agree

	I find Slack a valuable learning tool.
	4.32
	0.80
	Agree

	Average
	4.29
	0.59
	Agree



Notably, Table 7 shows that students strongly agreed that they intend to continue using Slack for learning drafting (M = 4.64), suggesting that their experience with the platform—particularly its ability to offer accessible, replayable video tutorials—has led them to adopt it as a regular part of their learning process. Students also agreed that they preferred Slack over traditional methods of learning drafting (M = 4.16), a preference that may be attributed to the flexibility of video-based instruction, which allows learners to revisit lessons as needed rather than being limited to one-time classroom demonstrations. In addition, students expressed willingness to recommend Slack to others (M = 4.12) and to use it regularly for coursework (M = 4.20). The statement 'I find Slack a valuable learning tool' also received a strong agreement rating (M = 4.32), reinforcing the idea that students recognize its role in supporting their academic tasks. These results echo international findings showing that students' continuance intention toward online platforms is strongly influenced by perceived ease of use and perceived usefulness during initial adoption (Granić & Marangunić, 2019; Barz et al., 2024).
3.5.4 Instructional Use of Slack
Table 8 presents the acceptance level in terms of Instructional Use of Slack. With an overall mean of 4.18 (SD = 0.64), interpreted as Agree, the findings indicate that students actively used the platform as an instructional support tool.
Table 8. Acceptance Level in terms of Instructional Use of Slack
	Statement
	Mean
	SD
	Interpretation

	I regularly watch video tutorials on Slack.
	4.36
	0.57
	Agree

	I actively participate in discussions on Slack.
	3.92
	0.86
	Agree

	I share files and outputs through Slack.
	3.96
	1.02
	Agree

	I receive helpful feedback from peers and instructors.
	4.44
	0.65
	Agree

	Slack helps me stay engaged in class activities.
	4.20
	0.87
	Agree

	Average
	4.18
	0.64
	Agree



Among the indicators in Table 8, students agreed that they regularly watch video tutorials on Slack (M = 4.36), suggesting that the platform effectively serves as a space for accessing and revisiting instructional content—aligning with the study's core purpose. Students also agreed that they received helpful feedback from peers and instructors (M = 4.44), indicating that while the platform primarily supports independent review, it still provides opportunities for guidance and clarification when needed. This balance between self-paced learning and available support contributes to a more effective learning experience. In terms of participation, students reported actively engaging in discussions (M = 3.92) and sharing files and outputs through Slack (M = 3.96). Although these ratings are slightly lower than those for other indicators, they still indicate that students used the platform not only to access materials but also to complete and submit their tasks. Furthermore, students agreed that Slack helps them stay engaged in class activities (M = 4.20), suggesting that the presence of accessible learning materials and ongoing interaction keeps them involved in the learning process.
3.6 Discussion of Findings
Taken together, the results across the five constructs—autonomous learning, educational soundness, educational quality, technology acceptance, and instructional use—paint a coherent picture of how the integrated video-based and collaborative model functions in a Philippine TVET classroom. The very high ratings on independent practice (M = 4.72) and the strong agreement that video tutorials improve drafting skills (M = 4.64) corroborate international research showing that segmented, replayable videos significantly improve outcomes in skill-based subjects (Brame, 2017; Mayer, 2014; Noetel et al., 2021). The strong Perceived Usefulness (M = 4.50) and Behavioural Intention to Use (M = 4.29) align with TAM-based studies in Indonesia and Vietnam, where perceived usefulness emerged as the strongest predictor of sustained adoption (Sasongko et al., 2025; Thi et al., 2023). The expert validation results (95.75%, 95.35%, 93.75%, and 92.5% on the four LRMDS soundness indicators, plus an overall educational quality mean of 3.95) demonstrate that the materials meet established Philippine instructional standards and parallel the international call for high-quality, multimedia-rich content in TVET (UNESCO, 2023; Komarzyńska-Świeściak et al., 2021).
The slightly lower ratings on participatory behaviors—actively participating in discussions (M = 3.92) and sharing files (M = 3.96)—suggest a developmental gap that future iterations of the model can address through more deliberate scaffolding of collaborative tasks, mirroring phenomenological research with Philippine TLE students reporting unequal participation and low self-confidence in online collaborative settings (Sanchez et al., 2023; Galligan et al., 2023). Importantly, the integrated model addresses three concrete gaps in the literature: (a) the conceptual integration gap by combining video, collaboration, and autonomous learning within a single framework; (b) the disciplinary gap by situating the intervention within architectural drafting and CAD; and (c) the contextual gap by producing locally grounded evidence from a mid-sized Philippine state university outside the National Capital Region. The findings indicate that ADDIE and TAM, when used in tandem, can guide the systematic development and learner-centred evaluation of digital instructional models in technical-vocational settings, offering a reproducible blueprint for similar institutions seeking to operationalise TESDA's flexible learning agenda.
4. CONCLUSION
The integration of video-based tutorials and collaborative online activities through Slack is acceptable as a strategy for fostering autonomous learning among second-year Architectural Drafting Technology students at Surigao del Norte State University. The overall acceptance mean of 4.34 (SD = 0.58), interpreted as Agree, indicates that students value the platform's capacity to support independent practice, self-paced review, and continuous engagement with CAD instructional content. The notably high rating for independent practice (M = 4.72) confirms that the replayability of video tutorials is the key feature driving autonomous learning behaviors among Filipino TVET learners.
The instructional strategy was successfully designed, developed, and integrated through a structured application of the ADDIE Model. Lessons in ADT 212 Basic CAD (2D and 3D) were segmented into focused video tutorials covering geometric construction, dimensioning, and 3D modeling, then organised within Slack channels to enable continuous access, collaborative discussion, and file-based feedback. The video-based and collaborative materials passed the LRMDS educational soundness validation with all four indicators rated acceptable—Integrity (95.75%), Learner Focus (95.35%), Usability (93.75%), and Accessibility (92.5%)—affirming that the content is accurate, learner-appropriate, technically usable, and accessible across diverse digital readiness levels.
The materials likewise achieved a Very Satisfactory rating in educational quality, with an overall mean of 3.95 across Content Quality (M = 3.95), Instructional Quality (M = 3.93), and Technical Quality (M = 3.96). The dominance of Technical Quality among the three dimensions indicates that the interactive and self-paced features of the video-based intervention establish its instructional superiority, while the still-very-satisfactory Content and Instructional Quality ratings show that the materials successfully reinforce, expand upon, and lead to the mastery of architectural drafting competencies. The level of technology acceptance among second-year ADT students is consistently high across all four TAM constructs, with overall means of 4.38 for Perceived Ease of Use, 4.50 for Perceived Usefulness, 4.29 for Behavioral Intention to Use, and 4.18 for Instructional Use of Slack. The highest mean among constructs—Perceived Usefulness (M = 4.50)—indicates that students recognise the platform's instructional value most strongly, confirming TAM theory in establishing usefulness as the strongest predictor of sustained technology adoption.
Taken together, the findings confirm that the integration of video-based tutorials and Slack-based collaboration is a viable, low-cost, and educationally sound instructional model for architectural drafting in Philippine TVET higher education. The model addresses the conceptual integration gap by combining video, collaboration, and autonomous learning within a single coherent framework, the disciplinary gap by situating the intervention specifically within architectural drafting, and the practical-policy gap by producing a tested intervention aligned with the TESDA National Technical Education and Skills Development Plan 2023–2028. The study therefore contributes locally grounded evidence to international, regional, and Philippine literature on technology-enhanced TVET instruction. Several recommendations follow from these findings. First, ADT teachers and TVET institutions are encouraged to adopt the integrated video-based and Slack-based model, producing short, segmented videos and organising collaborative channels by topic, project, and feedback function. Second, building contractors and the construction industry are encouraged to partner with universities to provide on-the-job training, share authentic project files for instructional video conversion, and validate that classroom-developed competencies align with industry standards. Third, students are encouraged to maximise the autonomous learning opportunities of the platform by reviewing videos as needed, participating actively in collaborative channels, and treating the platform as a learning repository. Finally, future researchers may extend this study through quasi-experimental and longitudinal designs measuring drafting performance gains, replicate the model across other TVET specialisations and multiple Philippine state universities, and integrate emerging technologies such as augmented reality and AI-generated instructional videos to further strengthen autonomous learning in the digital construction industry.
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