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ABSTRACT 

	This study examines the technical proficiency of Grade 12 students in Shielded Metal Arc Welding (SMAW) through the lens of the Philippine National Certificate II (NC II) competency standards. Utilizing a descriptive research design, the performance of 20 Grade 12 students at Goma National High School in Digos City Division for the School Year 2025-2026 was analyzed to identify mastery patterns across specific welding elements. While results indicate a high overall success rate, with 95% of students classified as "Competent" in the core 6G position, a granular analysis reveals significant gaps in high-precision tasks. Specifically, Perform Root Pass and Perform Capping emerged as the least mastered competencies, with 25% of participants struggling to meet technical specifications in these critical stages. These findings suggest that binary assessment outcomes (Competent vs. Not Yet Competent) often mask underlying skill deficiencies in precision-driven tasks. To address these gaps, the study proposes a comprehensive Training Enhancement Plan focusing on intensive, simulation-based practice and a restructured curriculum that prioritizes early remediation. By aligning instructional design with industry-grade benchmarks, this research provides a data-driven framework for enhancing workforce readiness and ensuring long-term technical mastery in vocational education.
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1. INTRODUCTION 
Vocational education and training (vet) is recognized as a critical mechanism for addressing skills gaps and supporting economic development, particularly by equipping learners with industry-relevant competencies (kilag et al., 2024). Within vet programs, welding has emerged as a key area of focus, reflecting the increasing demand for skilled workers in construction, manufacturing, and related industries worldwide. Marope et al. (2015) highlight the global importance of vet in preparing individuals to meet the demands of a competitive and interconnected economy, demonstrating its relevance across diverse national contexts.

Welding education, in particular, combines technical skills with essential theoretical knowledge, forming the foundation for competent practice in the trade. According to wettaka (2020), effective welding training requires a carefully structured curriculum that balances hands-on practical experience with classroom-based theoretical instruction. Pedagogical approaches such as project-based learning and experiential learning have been shown to enhance learner engagement, improve skill acquisition, and strengthen readiness for real-world welding tasks (aminu & nasiru,2025).

In indonesia, the education system is undergoing major reforms to address the challenges brought about by industry 4.0 and the rapid globalization of economies. These developments have accelerated technological innovation and increased labor mobility and competition within the asean economic community (hartanto et al, 2019). Within this context, vocational education is essential for developing a workforce equipped with the skills needed by modern industries. Vocational high schools (vhs) are a central element of secondary vocational education, aiming to prepare students for direct entry into the labor market by ensuring they possess both academic knowledge and practical technical competencies alongside employability skills (fajaryati et al., 2020). Among the specialized programs offered, welding stands out as a field where students are encouraged to achieve competency certifications aligned with industry standards and labor market requirements (daryono et al., 2020; rahmah & muslim, 2019).

The k–12 curriculum introduced by the philippine department of education was designed to align the country’s education system with global standards and to produce graduates capable of competing internationally. This basic education program aims to foster the overall development of learners, equipping them with essential 21st-century skills (deped order no. 8, s. 2015). Shielded metal arc welding (smaw) is a crucial technical-vocational-livelihood (tvl) track component in the philippine k-12 curriculum, aimed at providing grade 11 and 12 students with industry-relevant skills. It fosters employability, technical expertise, and safety standards, aligning student capabilities with labor demands for high-demand welding careers (tesda). 

The inclusion of shielded metal arc welding (smaw) in the philippine senior high school curriculum underscores its importance in equipping learners with industry‑relevant technical skills that align with national and international standards. Smaw nc ii competency standards require learners to perform operational tasks such as preparing materials, setting up equipment, and welding carbon steel plates and pipes according to industry requirements like those of the american welding society (aws) d1.1 and american society of mechanical engineers (asme) ix (tesda‑ptc‑sdn, n.d.; tesda‑sncat, 2020). Pursuing a career in welding offers opportunities for long-term employment stability. Completing a seven-month professional welding program can allow a welder to earn a higher annual income, particularly in shielded metal arc welding, which remains the most widely practiced welding method worldwide (bedrejo et al., 2023).

The smaw competencies provide graduates with the practical expertise necessary for employment in sectors such as construction, shipbuilding, and manufacturing, where certified welders are in demand. Successful attainment of nc ii certification enhances employability, enabling learners to enter the workforce immediately upon graduation. Furthermore, mastering smaw can support career advancement, as it offers a foundation for pursuing higher‑level welding certifications or specialized welding fields critical to industrial growth. The curriculum’s competency‑based structure, as defined in the training regulations and adopted by both the department of education (deped) and the technical education and skills development authority (tesda), ensures that students not only develop manual welding skills but also understand the theoretical principles that underpin safe and effective practice (tesda, n.d.; tesda‑sncat, 2020).

In the philippine tvet system, the national certificate level ii (nc ii) serves as a formal validation of a learner’s competencies in specific vocational skills. Under the philippine tvet competency assessment and certification system, nc ii certification is issued only when a candidate demonstrates proficiency in all units of competency comprising the qualification. This assessment focuses on actual performance and evidence of skills relative to workplace standards rather than solely on theoretical knowledge. The nc ii certification thus functions not only as an educational credential but also as a quality assurance mechanism that aligns learner outputs with industry expectations.

Competency‑based assessment represents the core of tesda’s approach to tvet. In this model, assessment is grounded in clearly defined competency standards, and learners are evaluated on their ability to perform tasks to industry‑prescribed criteria. Training regulations (trs) promulgated by tesda define the competencies required, the training curriculum, and the methods of assessment used to determine if those competencies have been achieved. By emphasizing demonstrable performance, the competency‑based framework aims to produce graduates who are work‑ready and capable of contributing productively to the labor market.

Although a high passing rate in nc ii assessments may suggest effective instruction and demonstration of basic competencies, it can also conceal specific areas where learners struggle to achieve mastery. For example, while the overall certification outcome might indicate that most students are “competent,” detailed analysis of task‑level performance might reveal recurrent difficulties in specific welding techniques or preparatory tasks. Such nuanced gaps in skill mastery are not always evident when only overall certification rates are considered, yet they have important implications for program quality and learner readiness. Therefore, it is important to extend assessment analysis beyond pass/fail outcomes to identify specific competencies that need improvement.

This study addresses the need for a data‑driven approach to training enhancement by analyzing the nc ii assessment results of grade 12 smaw students to identify areas that require improvement. By focusing on task‑level performance data, the study aims to provide evidence‑based recommendations for strengthening training strategies and instructional design to ensure that smaw graduates are not only certified but also genuinely proficient in the competencies demanded by industry..
2. material and methods 

This article presents the systematic procedures and methods employed in conducting the study and gathering the necessary data. Specifically, it details the research locale, research design, participants, data collection, and data analysis. Examining these components provides a comprehensive understanding of how the study was implemented, particularly in analyzing the performance of Grade 12 students in SMAW based on their NC II assessment results and identifying areas for improvement. By outlining these methodological steps, the study ensures that the process of assessing competencies and formulating training enhancements is transparent, rigorous, and replicable.


2.1 Research Locale

The study was conducted at Goma National High School, in the Division of Digos City, where the SMAW program is offered as part of the senior high school curriculum. The institution is accredited by TESDA and implements NC II standards in line with national competency-based education requirements. This setting provides a controlled environment where the students’ skills are assessed according to TESDA’s standardized procedures, ensuring the validity and reliability of the data collected.


2.1.1 Research Design

This study used a descriptive research design, which is appropriate for examining and documenting existing conditions without manipulating variables. Descriptive research is commonly applied in education to provide a clear picture of performance patterns and trends rather than exploring cause-and-effect relationships (Creswell & Poth, 2018; Longe, 2025). In this study, it allowed for a detailed analysis of the SMAW NC II assessment results of Grade 12 students, identifying competencies that were least mastered. The approach enabled an objective presentation of student performance data, which served as a basis for recommending targeted training improvements. Unlike experimental designs, descriptive research provides an accurate account of observed phenomena, making it suitable for performance-based studies and curriculum evaluation (Creswell & Poth, 2018; Distance Learning Institute, 2025).
2.1.1.Research Participants

The participants were 20 Grade 12 students enrolled in the SMAW program, all of whom had completed the required training modules and participated in the TESDA NC II assessment. Selection was based solely on enrollment in the SMAW program and the availability of their official NC II results. Using these participants ensures that the study focuses on actual performance outcomes, providing reliable data for identifying specific competency areas that need improvement (Creswell & Poth, 2018).

2.1.2 Data Gathering Procedure

The primary data source consisted of official NC II assessment results provided by the school and TESDA. These results include task- and competency-level scores for each student, indicating whether a student was “Competent” or “Not Yet Competent” in each assessed skill. The researchers requested access to these records and ensured confidentiality by coding student identities. No interviews or surveys were conducted, as the analysis focuses exclusively on documented performance outcomes. 

2.1.3  Data Analysis

Data analysis involved quantitative examination of the NC II results to identify specific areas where students demonstrated weaknesses. The steps included: a) Organizing data by competency units (e.g., arc striking, bead formation, equipment handling, safety procedures), b) Calculating frequencies and percentages of students who were “Competent” and “Not Yet Competent” in each unit, c) Ranking competencies based on the number of students with low scores or “Not Yet Competent” results to highlight the least mastered skills, and d) Identifying performance trends to determine recurring difficulties across the cohort. The results of this analysis served as a basis for recommending targeted training enhancements to strengthen student proficiency in the identified weak areas. Descriptive statistics such as frequency tables, percentages, and simple charts were used to clearly present the findings (Creswell & Poth, 2018; Distance Learning Institute, 2025).



3. Results And Discussion

This artricle presents and interprets the findings of the study, focusing on the performance of Grade 12 SMAW students based on their NC II assessment results. The analysis highlights the specific competency areas where students demonstrated strengths and where challenges were observed, providing a comprehensive view of overall skill mastery. By examining task-level performance, the study identifies patterns and trends that reveal which aspects of the Shielded Metal Arc Welding process are most difficult for learners.

3.1 National Certification II (NCII) Assessment Result 

Performance of Grade 12 Students in SMAW NC II

Table 1 presents the overall performance of Grade 12 students in the SMAW NC II assessment, focusing on the core competency of welding carbon steel plates and pipes in the 6G position. Out of the 20 students evaluated, 19 (95%) were classified as “Competent,” while only 1 student (5%) was rated as “Not Yet Competent.” This indicates a high passing rate, suggesting that most students were able to meet the required minimum competency standards. The results imply that the majority of the students demonstrated the ability to perform the root pass effectively in accordance with the Welding Procedure Specification (WPS). This includes the application of proper welding techniques, adherence to safety protocols, inspection for defects, and compliance with established welding standards. Moreover, the students exhibited competence in cleaning the root pass by removing slag, spatter, and other visible imperfections. This reflects their ability to maintain cleanliness, ensure the absence of discontinuities, and follow the prescribed WPS procedures. In addition, the findings show that the students were capable of executing subsequent or filling passes, applying appropriate welding techniques to build up the joint while maintaining weld quality and checking for defects to meet acceptable standards. Furthermore, the students demonstrated proficiency in performing the capping pass, which involves completing the final weld layer with proper appearance, uniformity, and structural integrity. This includes producing visually acceptable welds and conducting necessary inspection and corrections when defects are identified.

The high level of competency observed among the students reflects the effectiveness of competency-based training implemented in technical-vocational education. Competency-based education focuses on the development of practical skills and the demonstration of task performance aligned with industry standards, ensuring that learners are work-ready (Yoshida, 2025). In the context of welding, achieving competency in the 6G position, a highly advanced and industry-relevant welding skill, indicates that students possess a substantial level of technical proficiency required in real-world applications. Furthermore, the result supports the role of certification systems such as those implemented by Technical Education and Skills Development Authority in maintaining quality standards in vocational education. According to TESDA, National Certificates are awarded to individuals who demonstrate competence in all required units of a
 
Table 1.	Performance of Grade 12 Students in SMAW NC II (n = 20)

	Assessment Result
	Frequency (f)
	Percentage (%)


	Core Competency: Weld carbon steel plate and pipes using SMAW 6G

	Competent 
	19
	95%

	Not Yet Competent 
	1
	5%

	Total
	20
	100%


qualification, ensuring alignment with industry expectations and employability requirements. This implies that the 95% competency rate among students may translate to increased opportunities for employment in sectors such as construction, manufacturing, and shipbuilding.

However, while the overall result indicates a high level of achievement, it is important to note that competency-based assessments provide a binary outcome (Competent or Not Yet Competent), which may not fully capture variations in skill mastery among students. Previous studies have emphasized that even when learners meet minimum competency standards, there may still be underlying gaps in specific skills that require further development (Marope et al., 2015; Kilag et al., 2024). This suggests that relying solely on overall pass rates may overlook areas where students experience difficulty. The result implies that despite the high percentage of students who passed the assessment, further analysis at the competency level is necessary to identify specific areas needing improvement. Such detailed examination provides a more comprehensive understanding of student performance and serves as a basis for developing targeted training enhancements to strengthen welding competencies.

3.2. Performance of Grade 12 Students in SMAW NC II by Element and Performance Criteria
Table 3 presents the performance of Grade 12 students in SMAW NC II across specific elements and performance criteria, providing a detailed view of competency-level outcomes. The results reveal variations in student performance across the four major elements: performing root pass, cleaning root pass, welding subsequent or filling passes, and performing capping.

Among the four elements, Perform Root Pass and Perform Capping emerged as the least mastered competencies. In the root pass, the percentage of students rated as “Competent” ranged from 75% to 85%, with 5 students (25%) experiencing difficulty in executing the root pass according to the Welding Procedure Specification (WPS). Similarly, in the capping process, only 75% of the students demonstrated competence in performing the task according to specifications, while 25% encountered challenges in achieving acceptable weld quality. These findings suggest that students face greater difficulty in both the initial and final stages of the welding process, which require precision, control, and consistency. In contrast, higher levels of competency were observed in Clean Root Pass and Weld Subsequent/Filling Passes, where most students achieved competency levels ranging from 85% to 90%. This indicates that students are relatively more proficient in intermediate welding tasks, particularly in cleaning and applying additional weld layers, which may involve more repetitive practice and structured guidance during training.

The observed pattern of results highlights an important aspect of competency-based assessment. While overall performance may indicate high levels of achievement, detailed analysis at the task level reveals specific areas where learners continue to experience difficulty. According to competency-based training principles, mastery of each stage of a task is essential for ensuring overall skill proficiency and workplace readiness (Marope et al., 2015). In welding, both the root pass and capping pass are critical, as errors in these stages can affect the structural integrity and visual acceptability of the weld (Wettaka, 2020). Furthermore, the findings support previous studies emphasizing that technical skills requiring high precision and control are often the most challenging for learners to master (Elaru, 2019). The root pass demands accurate penetration and alignment, while capping requires proper finishing and uniformity, making these stages more complex compared to intermediate welding tasks.

Table 2. Performance of Grade 12 Students in SMAW NC II by Element and Performance Criteria (n = 20)
	Elements
	Performance Criteria
	Competent (f)
	Not Yet Competent (f)
	Percentage Competent (%)
	Remarks

	1. Perform Root Pass
	1.1 Root pass performed according to WPS/specifications
	15
	5
	75%
	

	
	1.2 Observance of safety procedures
	16
	4
	80%
	

	
	1.3 Weld checked and repaired if needed
	16
	4
	80%
	

	
	1.4 Weld acceptable based on standards
	17
	3
	85%
	

	
	
	
	
	
	Least Mastered

	2. Clean Root Pass
	2.1 Root pass cleaned and defect-free
	18
	2
	90%
	

	
	2.2 Performed according to approved WPS
	17
	3
	85%
	

	
	
	
	
	
	

	3. Weld Subsequent/Filling Passes
	3.1 Filling passes done according to WPS
	18
	2
	90%
	

	
	3.2 Weld checked and repaired if needed
	17
	3
	85%
	

	
	3.3 Weld acceptable based on standards
	17
	3
	85%
	

	
	
	
	
	
	

	4. Perform Capping
	4.1 Capping done according to WPS/specifications
	15
	5
	75%
	

	
	4.2 Weld checked and repaired if needed
	17
	4
	85%
	

	
	4.3 Weld acceptable based on standards
	16
	4
	80%
	

	
	
	
	
	
	Least Mastered



These results suggest the need for targeted training interventions focusing on the least mastered competencies. Enhancing instructional strategies such as increased hands-on practice, guided demonstrations, and focused remediation sessions can help improve student performance in these critical areas. By addressing these specific gaps, training programs can better ensure that students not only achieve certification but also develop a higher level of skill mastery aligned with industry standards.



3.1 Training Enhancement Plan

Table 3 presents the proposed intervention is a strategic Training Enhancement Plan designed to address specific technical gaps in Shielded Metal Arc Welding (SMAW) instruction. The primary focus of this plan is to improve precision and consistency in the root pass and capping stages, which are currently identified as areas where learners lack mastery. By focusing on these high-stakes competencies, the program aims to shift from a general assessment-based approach to a more rigorous, industry-aligned training model. This initiative seeks to ensure that every graduate does not just meet the basic requirements of TESDA NC II standards but demonstrates the structural integrity and visual quality required for immediate workplace readiness. The intervention operates through three core strategies; the targeted skill development, curriculum enhancement, and industry alignment. Under Targeted Skills Development, the plan introduces intensive, competency-focused practice sessions such as arc striking and bead control, complemented by simulation-based training and real-time feedback. To support this, the Curriculum Enhancement strategy proposes a restructured training sequence that prioritizes the most challenging competencies and includes repetitive skill drills to ensure mastery. The discussion emphasizes that true competency goes beyond merely passing a test; it requires a depth of skill mastery achieved through continuous feedback and mentorship. Ultimately, these efforts are expected to lead to increased employability, reduced errors in actual welding tasks, and long-term retention of core welding skills.

Table 3. Outcomes of Multiple Interventions
	Focus Area
	Identified Gaps / Challenges
	Proposed Strategies / Interventions
	Expected Outcomes / Impact
	Alignment / Notes

	Targeted Skills Development
	Root pass and capping stages are less mastered; require precision, control, and consistency
	-Intensive, competency-focused practice sessions (arc striking, electrode manipulation, bead control, finishing) 
- Supervised lab exercises with real-time feedback 
- Simulation-based training for controlled practice 
- Mentorship or peer-assisted learning programs
	- Improved precision and consistency in root pass and capping 
- Reduced errors during actual welding 
- Increased learner confidence and skill acquisition
	Supports learner-centered, hands-on development; addresses critical weak areas directly

	Curriculum Enhancement
	Existing SMAW syllabus insufficient emphasis on challenging competencies
	- Restructure training sequence to prioritize root pass and capping 
- Additional hands-on exercises and repetitive skill drills 
- Step-by-step demonstrations and guided instruction 
- Formative assessment checkpoints throughout program
	- Mastery of critical welding stages 
- Early identification of learning gaps 
- Timely remediation and progressive skill reinforcement
	Aligns with evidence-based instructional design; ensures continuous competency monitoring

	Alignment with TESDA & Industry Needs
	Ensuring NC II competency translates to workplace readiness
	- Strengthen instruction to meet NC II competency standards 
- Focus on skill retention and employability relevance 
- Encourage advanced certification and adaptation to industry demands
	- Graduates demonstrate structural integrity and visual quality in welding tasks 
- Increased employability and productivity 
- Long-term retention of core welding competencies
	Aligns with TESDA competency-based standards and industry expectations; enhances workforce readiness

	Overall Insight
	Competency goes beyond passing assessments
	- Implement integrated, targeted, and standards-aligned training 
- Emphasize depth of skill mastery through practice and feedback
	- Students better prepared for real-world welding 
- Enhanced quality of technical-vocation
	



This intervention shifts the training focus from mere assessment completion to true technical mastery. By prioritizing critical welding stages and standard-aligned instruction, the plan guarantees that students are better prepared for real-world applications. This commitment to excellence ensures a more productive workforce and long-term retention of core competencies in the technical-vocational competencies of the SMAW curriculum in the Department of Education. 


4. Conclusion

The analysis of Grade 12 students’ performance in the SMAW NC II assessment demonstrates that the majority of learners achieved competency in welding carbon steel plates and pipes, with an overall passing rate of 95% in the core competency. This indicates that students generally possess the necessary technical skills, including proper welding technique, adherence to safety procedures, and the ability to execute intermediate tasks such as cleaning the root pass and applying subsequent weld layers. These strengths reflect the effectiveness of the competency-based training provided and suggest that the SMAW program adequately prepares students to meet minimum industry standards.Despite these positive outcomes, certain competencies, particularly performing the root pass and performing the capping pass, emerged as the least mastered among students. Difficulties in these areas may affect weld quality, structural integrity, and overall workplace readiness. The identification of these weak points highlights the need for targeted interventions, such as additional practice, guided demonstrations, and focused remediation sessions, to ensure that students achieve proficiency in all critical stages of the welding process. Overall, the findings underscore the importance of data-driven and targeted training enhancements in SMAW instruction. By addressing the specific competency gaps identified through NC II assessment results, trainers can refine instructional strategies, optimize curriculum design, and strengthen hands-on training. Such measures will not only improve student performance but also enhance employability, workplace efficiency, and long-term skill retention, ensuring that graduates are fully prepared for the demands of the welding industry. To enhance the welding program based on the identified gaps, it is recommended to implement intensive, competency-focused practice sessions that prioritize the root pass and capping stages through repetitive skill drills and real-time feedback. The training sequence should be restructured to incorporate simulation-based learning and formative assessment checkpoints to identify learning gaps early and ensure consistent bead control and precision. Furthermore, the curriculum must be strengthened to align strictly with industry standards and TESDA NC II competencies, emphasizing structural integrity and visual quality to ensure graduates are fully prepared for high-stakes workplace demands.
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