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Abstract

The growing involvement of technical draftsmen in the Philippine construction industry raises important questions about competency, safety, and professional accountability. This study examined the demographic profile, work practices, motivational drivers, and informal learning strategies of 60 technical draftsmen in Cebu. Using a descriptive-correlational design, the findings revealed that financial necessity, community demand, and passion for design work are primary motivators for entry into the field. Although respondents demonstrated functional familiarity with computer-aided drafting tools, significant gaps remain in their knowledge of the National Building Code of the Philippines, structural design standards, and occupational safety protocols. Informal skill acquisition—through peer mentoring, trial-and-error, and social media-based self-directed learning—dominates their professional development. These results informed the development of a six-module competency-based training framework aligned with TESDA qualification standards, aimed at systematically building drafting competence among technical draftsmen.
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I. Introduction

The construction industry in the Philippines has long been shaped by a dual reality: on one hand, the formal sector of licensed architects and engineers; on the other, a broad informal workforce of practicing technical draftsmen who contribute substantially to the built environment, particularly in residential and rural construction. These practitioners—often referred to as draftsmen, mamumuo, or simply construction workers with design responsibilities—operate outside the regulatory framework of Republic Act No. 9266 (Architecture Act of 2004) and Republic Act No. 544 (Civil Engineering Law), yet they remain indispensable to communities where licensed professionals are inaccessible or financially out of reach (Ballesteros, 2010; Sarmiento & Jurisdiccion, 2018).
The tension between the demand for their services and the absence of formal qualifications has drawn growing attention in vocational education research. Scholars have increasingly argued that informal construction workers occupy a grey zone of competency—capable in practice yet untrained in theory—and that structured training interventions could bridge that divide without necessarily requiring full professional licensure (Bacchini et al., 2019; UNESCO-UNEVOC, 2020). In the Philippine context, the Technical Education and Skills Development Authority (TESDA) has developed qualification frameworks for construction-related occupations, yet uptake among practicing technical draftsmen remains limited, partly because existing programs do not sufficiently address drafting-specific skills and partly because participation pathways are not widely communicated (TESDA, 2021).
This study responds to that gap by investigating the opportunities and challenges, lived experiences, motivational structures, and learning practices of 60 practicing technical draftsmen in the Cebu region. Its primary aim was to generate empirical evidence that could underpin the design of a contextualized, competency-based training framework for drafting skill development. In doing so, it draws on adult learning theory, the situated learning paradigm (Lave & Wenger, 1991), and the TESDA Training Regulations framework as organizing principles.

Research Objectives

1. The experiences of technical draftsmen in delivering construction-related drafting and design services in terms of motivations; and work practices.
2. Strategies and informal learning mechanisms do technical draftsmen employ to improve their drafting-related skills and ensure the reliability of their work in terms of:
2.1 informal skill-building strategies;
2.2 informal learning mechanisms; and
2.3 technology-mediated learning?
3. The opportunities and challenges are encountered by practicing technical draftsmen in relation to access to training, safety concerns, employment conditions, and technical limitations
4. Proposed training modules can be developed to support drafting skill development among technical draftsmen

II. Research Methodology
This study employed a descriptive-correlational research design to examine the demographic profile, motivations, work practices, and learning strategies of non-licensed design practitioners. A purposive sample of 60 respondents was drawn from construction-related networks in Cebu City and neighboring municipalities. Participants were identified through snowball referral from barangay-level construction contractors and informal design offices. Inclusion criteria required that respondents actively accepted design and drafting commissions without holding a Professional Regulation Commission (PRC) license in architecture or engineering at the time of data collection.
Data were gathered using a structured questionnaire. All scales used a five-point response format and were validated through content validity review by a panel of three experts in construction technology and vocational education, yielding a content validity index of 0.89. Reliability was established through Cronbach's alpha, with coefficients ranging from 0.78 to 0.86 across the scales.
Pearson product-moment correlation (r) was used to test relationships between demographic variables and the two primary outcome constructs—motivations and work practices. All analyses were conducted at a .05 level of significance.
Finally, to explores the opportunities and challenges encountered by non-licensed workers, including access to training, workplace safety, employment conditions, and technical limitations. Interview responses will be coded and categorized into themes that reflect common obstacles and available opportunities. The findings were synthesized to present a comprehensive view of the structural and personal factors that affect the respondents’ work experience and career development.

III. Results and Discussions

The Experiences of Technical Draftsmen
Table 1: Mean Ratings for motivational Indicators
Mean Ratings of Motivations for Engaging in Non-Licensed Design Practice
	Motivation Indicator
	Mean
	SD
	Verbal Interpretation

	Financial necessity / income generation
	4.52
	0.61
	Strongly Agree

	Passion for construction and design work
	4.21
	0.74
	Strongly Agree

	Community demand for affordable design services
	4.38
	0.68
	Strongly Agree

	Absence of accessible licensed professionals nearby
	3.97
	0.83
	Agree

	Referral or encouragement by peers / employers
	3.74
	0.91
	Agree

	Career advancement and upskilling aspirations
	4.08
	0.79
	Agree

	Overall Mean
	4.15
	0.76
	Agree


Note. Scale: 4.50–5.00 = Strongly Agree; 3.50–4.49 = Agree; 2.50–3.49 = Neutral; 1.50–2.49 = Disagree; 
1.00–1.49 = Strongly Disagree. n = 60.
Table 1 displays mean ratings for motivational drivers. The highest-rated item was financial necessity and income generation (M = 4.52, SD = 0.61), which fell within the Strongly Agree range—the only motivation to do so. Community demand for affordable design services was the second highest (M = 4.38, SD = 0.68), followed by passion for construction and design work (M = 4.21, SD = 0.74). The overall mean of 4.15 (SD = 0.76) placed the composite motivation construct in the Agree range, signaling that engagement in non-licensed design practice is driven by a convergence of economic necessity and genuine occupational interest rather than by either factor alone.
The prominence of financial motivation is consistent with self-determination theory's proposition that extrinsic regulation can coexist with intrinsically motivated behavior when the two orientations reinforce each other (Deci & Ryan, 2000). Respondents appear to have found a vocational niche where economic survival and personal interest align. This insight has direct implications for training design: interventions that frame skill development as a pathway to increased income and occupational credibility are likely to resonate more deeply than those emphasizing regulatory compliance alone.
Table 2: Mean Ratings for Work Practice 
Mean Ratings of Work Practices of Technical Draftsmen
	Work Practice Indicator
	Mean
	SD
	Verbal Interpretation

	Acceptance of residential drafting projects without a formal license
	4.41
	0.65
	Always

	Use of standard drafting conventions and symbols
	3.87
	0.88
	Often

	Consulting with more experienced technical draftsmen or engineers
	3.95
	0.82
	Often

	Relying on previous project templates for new work
	4.13
	0.77
	Often

	Disclosing non-licensed status to clients
	2.64
	1.12
	Rarely

	Charging lower fees compared to licensed technical draftsmen
	4.29
	0.71
	Always

	Overall Mean
	3.88
	0.83
	Often


Note. Scale: 4.50–5.00 = Always; 3.50–4.49 = Often; 2.50–3.49 = Sometimes; 1.50–2.49 = Rarely; 
1.00–1.49 = Never. n = 60.

Table 2 presents work practice ratings. Two items reached the Always range: acceptance of residential drafting projects without a formal license (M = 4.41, SD = 0.65) and charging lower fees relative to licensed practitioners (M = 4.29, SD = 0.71). Both reflect a form of informal market positioning—respondents appear to have carved out a competitive niche through price accessibility while operating outside the formal regulatory system. The frequent use of prior project templates as a basis for new work (M = 4.13, SD = 0.77) suggests that experiential heuristics and pattern replication serve as primary technical reference points in the absence of formal design principles.
The most troubling finding in this table is the low mean for disclosure of non-licensed status to clients (M = 2.64, SD = 1.12), placing this practice in the Rarely category. This represents a significant ethical and legal exposure: clients who commission design services without knowing the practitioner's unlicensed status cannot make fully informed decisions about risk. Similar concerns have been raised in research on the shadow economy of construction services across Southeast Asia, where informal practitioners commonly understate their credentials gaps to remain competitive (Loosemore & Andonakis, 2007). A training framework that addresses professional ethics and client communication is not merely aspirational—it is a structural necessity if the informal sector is to be meaningfully integrated into a safer built environment.
Strategies and informal learning mechanisms and technology mediated leaning utilization

Table 3: Mean Ratings for Informal Skill-Building Strategy
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	Informal Skill-Building Strategy
	Mean
	SD
	Verbal Interpretation

	Learning by doing / trial and error on actual projects
	4.67
	0.52
	Always

	Observation and imitation of senior technical draftsmen
	4.33
	0.71
	Always

	Reviewing completed project plans as reference materials
	4.20
	0.76
	Often

	Self-study using construction books and technical manuals
	3.89
	0.87
	Often

	Seeking advice from licensed engineers or architects
	4.05
	0.81
	Often

	Overall Mean
	4.23
	0.73
	Often


Note. Scale: 4.50–5.00 = Always; 3.50–4.49 = Often; 2.50–3.49 = Sometimes; 1.50–2.49 = Rarely; 1.00–1.49 = Never. n = 60.
Table 3 documents how respondents build their drafting skills outside formal learning environments. Learning by doing through trial and error on actual projects was the most consistently practiced strategy (M = 4.67, SD = 0.52), reaching the Always range—the highest single-item mean across all scales in the study. Observation and imitation of senior practitioners (M = 4.33, SD = 0.71) was the second most prevalent, also rated as Always. The overall mean of 4.23 (SD = 0.73) underscores the centrality of experiential and observational learning in the occupational formation of this population.
These findings are best understood through the lens of situated learning theory (Lave & Wenger, 1991), which holds that vocational knowledge is fundamentally acquired through legitimate peripheral participation in communities of practice—through doing real work alongside more experienced practitioners, gradually taking on greater responsibility, and internalizing the norms and heuristics of the trade. The dominance of trial-and-error and imitation as learning mechanisms confirms that non-licensed design practitioners in this study are, in effect, situated learners whose skill formation mirrors the apprenticeship model described by Lave and Wenger, even if no formal apprenticeship structure exists. A training framework that leverages this existing orientation—structuring authentic task performance and coached observation as core pedagogical strategies—stands the best chance of uptake and transfer.

Table 4: Mean Ratings for Informal Learning Mechanism
Mean Ratings of Informal Learning Mechanisms
	Informal Learning Mechanism
	Mean
	SD
	Verbal Interpretation

	Peer-to-peer knowledge exchange in the workplace
	4.42
	0.66
	Always

	Mentorship under experienced drafters or contractors
	4.18
	0.79
	Often

	Community of practice participation (informal groups)
	3.63
	0.95
	Often

	Apprenticeship under master craftsmen or senior workers
	3.87
	0.90
	Often

	Job rotation across different construction projects
	3.54
	1.01
	Often

	Overall Mean
	3.93
	0.86
	Often



Table 4 extends the analysis from individual strategies to social learning mechanisms. Peer-to-peer knowledge exchange in the workplace ranked highest (M = 4.42, SD = 0.66, rated Always), affirming that the most important learning relationships for this population are horizontal—occurring among co-workers of similar or proximate skill levels rather than through hierarchical instruction. Mentorship under experienced drafters or contractors followed (M = 4.18, SD = 0.79), suggesting that informal mentoring does occur but is less universally available than peer exchange. The overall mean of 3.93 (SD = 0.86) positioned the composite construct in the Often range.
Community of practice participation (M = 3.63, SD = 0.95) and job rotation across different construction projects (M = 3.54, SD = 1.01) were rated lowest within this scale—both in the Often range but with relatively high standard deviations indicating variability in access. Wenger (1998) emphasizes that communities of practice generate shared repertoires of tools, stories, and standards that constitute occupational identity; the moderate but variable engagement with such communities seen here suggests that participation is opportunistic rather than systematic. A training framework could intentionally strengthen community-of-practice dynamics by building in collaborative studio sessions, group critique, and peer evaluation—mechanisms that formalize what already occurs informally in the field.

Table 5: Mean Ratings for Technology-Mediated Learning Platform / Tool
Mean Ratings of Technology-Mediated Learning Utilization
	Technology-Mediated Learning Platform / Tool
	Mean
	SD
	Verbal Interpretation

	YouTube tutorials on AutoCAD, SketchUp, and Revit
	4.58
	0.58
	Always

	Facebook groups and online communities for drafters
	4.29
	0.74
	Always

	Free online courses (Coursera, Udemy, TESDA Online Program)
	3.71
	0.96
	Often

	Mobile apps for construction estimation and measurement
	3.95
	0.85
	Often

	AI-assisted design and query tools (e.g., ChatGPT)
	3.42
	1.08
	Sometimes

	Overall Mean
	3.99
	0.84
	Often


Note. Scale: 4.50–5.00 = Always; 3.50–4.49 = Often; 2.50–3.49 = Sometimes; 1.50–2.49 = Rarely; 1.00–1.49 = Never. n = 60.
Table 5 reveals the technology tools respondents rely on for self-directed professional development. YouTube tutorials on CAD software (AutoCAD, SketchUp, and Revit) scored the highest mean in this scale (M = 4.58, SD = 0.58, Always), affirming the platform's role as a de facto training resource for the informal construction sector. Facebook-based groups and online drafter communities ranked second (M = 4.29, SD = 0.74, Always), consistent with Philippine internet usage patterns that favor Facebook as the primary gateway to online content (We Are Social, 2023). The overall mean of 3.99 (SD = 0.84) indicates frequent, broad-based engagement with digital learning tools.
Structured e-learning platforms such as Coursera, Udemy, and the TESDA Online Program received a mean of 3.71 (SD = 0.96), suggesting that while respondents are open to formal online courses, uptake is somewhat less consistent—possibly due to subscription costs, English-language barriers, or a mismatch between course content and the locally specific demands of Philippine residential construction. AI-assisted design tools received the lowest rating (M = 3.42, SD = 1.08, Sometimes), reflecting nascent but growing adoption. The high standard deviation indicates significant variation in familiarity with these tools, which is not surprising given that AI applications in construction are still emerging in the Philippine context. A forward-looking training framework would incorporate digital and AI-assisted drafting tools as elective or advanced competency components, ensuring that the curriculum remains responsive to technological change without making AI fluency a prerequisite for completion.
Challenges and opportunities encountered by the technical draftsmen

	The themes below outlines the opportunities and challenges encountered by the technical draftsmen. 

Theme 1: Access to Training

This theme captures one of the most affirming and structurally significant findings of the study: the emergence of free, internet-mediated learning platforms—most prominently YouTube and open online course repositories—as accessible and self-directed alternatives to formal training for technical draftsmen operating in geographically and economically marginalized contexts. The participant's expression of gratitude, centered on the phrase 'walang mag-aaral sa amin dito' (there is no one to teach us here, P4), is particularly revealing. It is not merely a statement about the absence of teachers; it is an indictment of geographic and institutional neglect—a recognition that formal training infrastructure has not reached their communities, and that digital platforms have stepped into that void.

Theme 2: Safety Concerns

This theme surfaces one of the most ethically urgent findings of the study: the systemic absence of occupational safety knowledge and personal protective equipment (PPE) among technical draftsmen who regularly interact with construction environments. The participant's statement—'natuto lang kami sa aming mga maling karanasan' (we only learned from our own wrong experiences)—captures a learning mode that is not merely informal but potentially life-threatening. Safety knowledge derived exclusively from personal accidents and near-misses is, by definition, reactive, incomplete, and unacceptably costly in human terms.

Theme 3: Employment Conditions

This theme was the most universally reported challenge in the study's qualitative dataset, cited by 18 of 20 interview participants, making it the single most consistently experienced structural hardship among technical draftsmen. The participant's statement is structurally precise in its articulation of informal employment's defining characteristic: the absence of a safety net. The enumeration of SSS (Social Security System) and PhilHealth is not incidental—these are the two most foundational social protection instruments in the Philippine labor system, and their absence defines the existential precarity of informal work.
Sassen's (2006) seminal analysis of informal labor markets identifies employment precarity—characterized by project-based contracts, income volatility, and social protection exclusion—as a structural feature of informality rather than an exceptional condition of specific workers. In this framework, the employment conditions described by participants are not aberrations within an otherwise functional system; they are the defining logic of informal sector engagement. Workers are not merely without benefits by administrative oversight—they are excluded from formal social protection architectures by the nature of their employment relationships.

Theme 4: Technical Limitations

This theme illuminates a critical technical and regulatory knowledge gap that has direct implications for the structural safety, legal compliance, and professional accountability of design work produced by technical draftsmen. The participant's admission—'ginagawa ko lang ang plano base sa tinanggap kong kaalaman' (I just make plans based on knowledge I received)—reveals a practitioner operating in good faith but within the limits of a knowledge base that is inherited, unverified, and potentially outdated or incorrect. This is not a confession of incompetence; it is a lucid recognition of the boundaries of self-taught expertise in a domain where the consequences of error can be structural collapse, injury, or death.

The National Building Code of the Philippines (NBCP), codified under Presidential Decree No. 1096, establishes the minimum standards and requirements for the design, construction, use, occupancy, and maintenance of buildings and structures in the Philippines. It specifies structural load calculations, fire safety provisions, sanitation standards, light and ventilation requirements, and permit documentation procedures that are mandatory for all construction projects, regardless of size or formality. Non-compliance with the NBCP—whether through ignorance or deliberate evasion—creates legal liability for both the practitioner and the client, and more critically, creates structural risks for occupants and neighboring structures.

Proposed training modules for practicing technical draftsmen
Based on the integrated findings from all preceding research objectives, The construction and architectural drafting industry in the Philippines continues to rely heavily on a large workforce of technical draftsmen —individuals who perform technical drafting functions without formal academic credentials or professional licensure. These technical draftsmen occupy a critical yet underregulated space in residential and small-scale construction, often serving communities where licensed professionals are unavailable or unaffordable. As observed in the study, a significant portion of this workforce possesses practical knowledge acquired through apprenticeship, on-the-job training, or self-instruction, yet lacks the standardized competencies required to meet industry benchmarks and legal compliance requirements (Tatlonghari & Cruz, 2022).

Table 6. Proposed Training Modules 

	Module
	Theme / Focus
	Core Learning Outcomes
	Delivery Mode
	Assessment

	Module 1
	Foundations of Technical Drafting
	Interpret and apply standard drafting conventions, line types, and architectural symbols in residential plan sets
	Face-to-face workshop / hands-on lab
	Drafting output portfolio (floor plan, sections)

	Module 2
	Philippine Building Code (NBCP) Essentials
	Apply minimum code requirements—setbacks, floor-area ratios, occupancy classification—in plan preparation
	Blended: lecture + case-based online modules
	Code-compliance checklist; written quiz

	Module 3
	CAD Proficiency (AutoCAD / SketchUp)
	Produce accurate digital working drawings using industry-standard CAD tools, including layers, dimensions, and plot settings
	Hands-on computer lab + self-paced video tutorials (YouTube/TESDA OP)
	Submitted CAD file reviewed against drafting rubric

	Module 4
	Structural Literacy and Reading Plans
	Read and interpret structural drawings; identify load-bearing elements and coordinate architectural with structural plans
	Mentorship sessions with licensed engineers / architects
	Structural annotation exercise; peer review

	Module 5
	Construction Safety and OSH Awareness
	Demonstrate knowledge of basic occupational safety standards and integrate safety notations in site plans
	Seminar-workshop; DOLE / OSHC partner delivery
	OSH quiz; safety plan annotation

	Module 6
	Professional Ethics and Client Communication
	Articulate ethical responsibilities, disclose practitioner status to clients, and draft basic service agreements
	Case discussion; role-play scenarios
	Reflective journal; mock client brief


The training module is designed as a stand-alone certificate program that can be completed in approximately 120 notional training hours, distributed across six modules and a capstone project. It is intentionally positioned below the full TESDA NC II threshold to serve practitioners who may not yet be ready for national certification but who require structured competency development. Upon completion, participants who meet the performance standards may be encouraged to pursue formal TESDA assessment toward the Construction Carpentry NC II or the Architectural Drafting NC II, depending on their specialization.
Successful deployment of this training module requires attention to several structural factors. First, scheduling flexibility is essential: because most respondents work on project-based arrangements with irregular hours, training institutions should offer weekend cohorts, evening schedules, or modular evening intensives. Second, industry partnerships should be formalized through memoranda of agreement with licensed engineers and architects who can serve as resource mentors for Module 4, adding professional legitimacy to the mentorship component. Third, digital integration via a blended learning management system—potentially the TESDA Online Program—would allow Module 3 CAD content and supplementary reference materials to be accessed asynchronously, accommodating the self-directed digital learning habits already documented. Fourth, recognition of prior learning (RPL) provisions should be embedded in the enrollment process, allowing practitioners with four or more years of documented field experience to demonstrate competency in selected modules and receive credit toward the certificate without repeating content they have already mastered in practice (TESDA, 2021). 

IV. Conclusions

Technical draftsmen are not marginal actors in the Philippine construction sector; they constitute a persistent and consequential labor force whose demographic realities must inform policy, training, and regulatory reform. The most critical ethical concern arising from this study is not merely that technical draftsmen work without licenses, but that they systematically do so without informing clients—a practice that exposes the public to unmitigated risks from structurally uninspected and professionally unaccountable design work.  The informal learning ecosystem of technical draftsmen is resourceful and resilient—but without structure, validation, and regulatory grounding, it cannot guarantee the minimum standards of technical accuracy and safety that construction design demands. The proposed training framework is not a punitive response to unlicensed practice; it is a developmental bridge—designed to meet technical draftsmen where they are, build on what they already know, and equip them with the credentials and competencies that will elevate both their practice and the safety of the communities they serve.

V. Recommendations
Based on the findings of the study, which identified significant deficiencies in computer-aided design (CAD) proficiency, awareness of building codes and regulatory standards, and occupational health and safety practices among technical draftsmen, the following recommendations are proposed.
Pre-assessments may be conducted at the outset of the program to determine the baseline digital literacy of participants, allowing facilitators to apply differentiated instruction where skill gaps are most pronounced. To support learners who require additional practice beyond scheduled sessions, supplementary self-paced modules and video tutorials may be made available, ensuring that no participant is left behind due to uneven prior exposure to digital tools. Building on this foundation, CAD proficiency should be treated as a core competency of the curriculum rather than a peripheral component, given that hands-on fluency in industry-standard software was consistently identified in the findings as both the most sought-after skill and the area of greatest need among the study's respondents.
Occupational health and safety practices should not be confined to a standalone module but embedded throughout the entire duration of the program. Integrating safety standards into each technical topic—from reading structural plans to operating CAD workstations—reinforces the message that safety is not a separate concern but a professional habit that runs through all aspects of responsible design practice. To maximize the long-term impact of the training, formal institutional linkages with the Technical Education and Skills Development Authority (TESDA) and the United Architects of the Philippines (UAP) are strongly advised. These partnerships would facilitate the recognition of training completion certificates, lend professional legitimacy to the program, and open structured pathways for participants to pursue TESDA National Certificate qualifications, thereby enabling their gradual integration into the formally credentialed workforce.
Finally, longitudinal monitoring and post-training follow-through should be conducted to assess the sustained effect of the program on participants' actual work practices, code compliance behavior, and professional development trajectories. Data gathered through such monitoring would serve as an evidence base for refining future iterations of the curriculum. In this regard, the training module developed from this study may be utilized by technical-vocational institutions, local government units, and other implementing agencies as a practical, research-grounded resource for building drafting competence among non-licensed design practitioners.
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