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	ABSTRACT. This study examined the technical proficiency of Grade 12 students in Shielded Metal Arc Welding (SMAW) using the Philippine National Certificate Level II (NC II) competency standards as the assessment framework. Specifically, the study aimed to identify competency mastery patterns and determine task-level performance gaps that may not be evident in overall certification outcomes. Employing a descriptive research design, the study analyzed the NC II assessment results of 20 Grade 12 SMAW students from Goma National High School, Division of Digos City, during the School Year 2025–2026. Findings revealed a high overall competency rate, with 95% of students classified as “Competent” in the core 6G welding position. However, detailed competency analysis showed persistent gaps in precision-based tasks, particularly Perform Root Pass and Perform Capping, where 25% of learners experienced difficulties in meeting required technical standards. These findings indicate that binary certification outcomes (Competent/Not Yet Competent) may conceal critical competency deficiencies in specific welding operations, which could affect workforce readiness, technical performance, and alignment with industry expectations. In response, the study proposes a Training Enhancement Plan emphasizing simulation-based practice, targeted remediation, and curriculum refinement to strengthen identified weak competencies. By adopting a task-level assessment approach, the study contributes a data-driven framework for improving competency-based vocational education and enhancing technical proficiency among SMAW learners.



Keywords: Shielded Metal Arc Welding (SMAW); National Certificate II (NC II); Competency-Based Assessment; Technical and Vocational Education and Training (TVET); Workforce Readiness

1. INTRODUCTION 
Vocational Education and Training (VET) is widely recognized as a critical mechanism for addressing skills gaps and supporting economic development by equipping learners with industry-relevant competencies required in the workforce (Yusvana, 2025). Within VET programs, welding has emerged as one of the most important technical fields due to the increasing global demand for skilled workers in construction, manufacturing, shipbuilding, and related industries. Marope et al. (2015) emphasized that VET plays a significant role in preparing individuals to meet the demands of an increasingly competitive and interconnected economy, highlighting its importance across various national contexts.

Welding education combines technical skills development with theoretical knowledge, providing the foundation for competent practice in the profession. According to Wettaka (2020), effective welding instruction requires a carefully structured curriculum that balances classroom learning with extensive hands-on experience to ensure technical mastery. Likewise, pedagogical approaches such as project-based learning and experiential learning have been found effective in improving learner engagement, strengthening skill acquisition, and enhancing readiness for real-world welding tasks (Aminu & Nasiru, 2025). These instructional approaches support the competency-based orientation of vocational education by emphasizing demonstrable performance and workplace readiness.

Globally, vocational education systems continue to evolve in response to technological advancement, Industry 4.0, and increasing labor market competitiveness. Similar to regional neighbors such as Indonesia, where vocational high schools are adapting to economic globalization and industrial transformation to meet workforce demands (Hartanto et al., 2019), the Philippines has likewise strengthened its educational reforms through the K–12 curriculum to improve workforce preparedness and international competitiveness. In Indonesia, Vocational High Schools (VHS) serve as a major mechanism for preparing learners for direct labor market participation by developing technical competencies and employability skills (Fajaryati et al., 2020). Competency certification in specialized areas such as welding is also emphasized to ensure alignment between educational outcomes and industry expectations (Daryono et al., 2020; Rahmah & Muslim, 2019).

Similarly, the Philippine K–12 curriculum implemented by the Department of Education (DepEd) was designed to align the country’s educational system with international standards and produce graduates equipped with 21st-century competencies (DepEd Order No. 8, s. 2015). The curriculum reform particularly strengthened the Technical-Vocational-Livelihood (TVL) track to improve employability and support workforce development aligned with industry needs (Okabe, 2018). Within the TVL track, Shielded Metal Arc Welding (SMAW) is offered as a specialized program intended to develop industry-relevant technical competencies among Grade 11 and Grade 12 learners. The program promotes technical proficiency, workplace safety, and employability while ensuring alignment between learner competencies and labor market requirements (TESDA; UNESCO-UNEVOC, 2021).

The inclusion of SMAW in the senior high school curriculum reflects the growing recognition of welding as a critical technical field supporting infrastructure development, manufacturing, and industrial growth. SMAW NC II standards require learners to demonstrate proficiency in operational tasks such as material preparation, equipment setup, and welding procedures in accordance with internationally recognized standards such as the American Welding Society (AWS D1.1) and the American Society of Mechanical Engineers (ASME IX) (TESDA-PTC-SDN, n.d.; TESDA-SNCAT, 2020). Mastery of these competencies is essential because welding performance directly affects structural integrity, product quality, occupational safety, and industrial efficiency. Consequently, competency certification serves not only as proof of skill attainment but also as an indicator of workforce readiness and industry alignment.

Consequently, competency achievement should be examined beyond pass-or-fail certification outcomes. Task-level competency analysis provides deeper insight into learner performance by identifying specific areas where mastery remains limited. Such analysis enables educators and trainers to determine least-mastered competencies and implement evidence-based interventions to strengthen instructional delivery, improve technical skill acquisition, and enhance training effectiveness.

Given these concerns, this study aimed to analyze the NC II assessment results of Grade 12 SMAW students to determine competency mastery patterns and identify specific welding competencies requiring improvement. Specifically, the study sought to examine competency-level assessment outcomes, identify least-mastered SMAW tasks, and provide evidence-based recommendations for training enhancement. Through task-level performance analysis, the study intends to contribute to strengthening instructional design, improving technical proficiency, and ensuring that SMAW graduates are not only certified but also industry-ready and capable of meeting workplace standards.


2. methodology 

This chapter presents the systematic procedures and methodological framework employed in conducting the study and obtaining the data necessary to achieve the research objectives. Specifically, it describes the research locale, research design, participants and sampling technique, data gathering procedures, ethical considerations, and data analysis methods used in examining the competency performance of Grade 12 students in Shielded Metal Arc Welding (SMAW) based on their National Certificate Level II (NC II) assessment outcomes.

The study utilized a descriptive research design, which was considered appropriate because it focused on describing, analyzing, and interpreting existing competency performance data without manipulating variables or introducing experimental interventions. The design enabled the researchers to examine competency mastery patterns, identify least-mastered SMAW tasks, and determine areas requiring instructional enhancement based on actual assessment results. Through this approach, the study aligned with its objective of conducting competency-level assessment analysis to support evidence-based training improvement.

The participants consisted of Grade 12 students enrolled in the SMAW program who had completed the required training modules and participated in the TESDA NC II competency assessment. Total enumeration (total sampling) was employed to include all eligible participants with complete and available NC II assessment records. This sampling approach ensured complete representation of the target population and allowed the study to capture actual competency outcomes relevant to the investigation of specific skill gaps and training needs.

Data collection was conducted through the retrieval and examination of official NC II assessment records obtained from the school and relevant authorities, subject to appropriate permissions and ethical protocols. The assessment records served as the primary data source because they reflected authentic competency performance evaluated using TESDA standards. The use of official records enhanced data reliability and provided an objective basis for identifying performance trends and competency deficiencies among learners.

The data analysis process involved the organization, tabulation, and interpretation of NC II competency results to determine levels of mastery across specific SMAW tasks. Descriptive statistical procedures, including frequency counts, percentages, and competency distribution analysis, were used to examine performance patterns and identify least-mastered competencies. Particular attention was given to task-level assessment outcomes to reveal competency gaps that may not be evident from overall certification results alone. The findings served as the basis for developing evidence-based training enhancement strategies aimed at strengthening technical proficiency and workforce readiness.

Ethical standards were likewise observed throughout the conduct of the study. Permission to access assessment records was secured from the concerned authorities, and participant information was treated with confidentiality through coding and anonymization procedures. The collected data were used solely for academic and research purposes.

By outlining these methodological procedures, the study ensures transparency, methodological rigor, and replicability in examining SMAW competency outcomes. Furthermore, the methodology establishes a clear alignment between the descriptive research approach, competency assessment objectives, and the formulation of targeted training enhancement interventions.

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.
2.2 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; Putri et al., 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).
2.3 RESEARCH PARTICIPANTS

The participants of the study consisted of 20 Grade 12 students enrolled in the Shielded Metal Arc Welding (SMAW) program, all of whom had completed the required training modules and participated in the TESDA National Certificate Level II (NC II) assessment. Total enumeration (total sampling) was employed because the study included all eligible SMAW students with complete and available NC II assessment records during the conduct of the study. Selection was therefore based on enrollment in the SMAW program and the availability of official NC II results.
Using total enumeration ensured that all members of the target population were represented, allowing the study to capture actual competency performance outcomes and provide reliable evidence for identifying specific areas requiring improvement (Creswell & Poth, 2018). However, because the study involved only 20 participants from a single institution, the findings should be interpreted within the context of the study setting. Although the results provide meaningful insights into competency performance and training enhancement needs, the relatively small sample size may limit the generalizability of the findings to other schools, SMAW programs, or broader TVET populations.
2.4. 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. 
2.5  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 chapter 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 
 
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%



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 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 2 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 
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%
	Least Mastered

	
	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%
	

	
	
	
	
	
	

	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%       
	Least Mastered

	
	4.2 Weld checked and repaired if needed
	17
	3
	85%
	

	
	4.3 Weld acceptable based on standards
	16
	4
	80%
	



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 (Tauchid et al., 2024). 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.

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, 
	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
	



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.
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. 

4.1. LIMITATIONS OF THE STUDY

This study is subject to several limitations that should be considered when interpreting the findings. First, the study involved only 20 Grade 12 SMAW students from Goma National High School, limiting the generalizability of the results to other schools, institutions, or larger populations of Technical-Vocational-Livelihood (TVL) learners. Second, the study relied exclusively on official NC II assessment records as the primary source of data and did not include qualitative methods such as interviews, observations, or learner reflections that could provide deeper insights into the factors influencing competency gaps. Third, the study employed a descriptive research design focused on documenting performance patterns and identifying least-mastered competencies; therefore, it did not examine causal relationships or determine the factors contributing to variations in student performance. Finally, the analysis was limited to competency outcomes within Shielded Metal Arc Welding (SMAW) NC II and did not include comparisons with other technical-vocational specializations or certification programs. Despite these limitations, the study provides valuable evidence for identifying competency gaps and developing targeted training enhancement strategies in SMAW instruction.

4.2. RECOMMENDATIONS

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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