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Abstract. The quality of welding inspection competency training is essential to ensure that participants receive services that support the achievement of professional competencies required by industry. This community service activity aimed to evaluate the quality of services provided in the Welding Inspector Comprehensive Training and Certification Program at the Shipbuilding Institute of Polytechnic Surabaya (PPNS) and to identify priority areas for service improvement. The evaluation involved 50 respondents and 20 service attributes representing five dimensions of service quality: tangibles, reliability, responsiveness, assurance, and empathy. Data were collected using a five-point Likert-scale questionnaire measuring participants' expectations and perceptions. Service quality was evaluated using the Service Quality (SERVQUAL) method, service conformity analysis, and an expectation–performance matrix based on the Importance–Performance Analysis (IPA) framework. The results showed an overall SERVQUAL gap of -0.645 and a service conformity level of 86.26%, indicating that the services provided had not fully met participants' expectations. All 20 attributes showed negative service quality gaps. The expectation–performance analysis identified A3 and A9 as the primary priorities for improvement, while A15 recorded the largest service quality gap (-0.84) and the lowest conformity level (81.97%). These findings provide evidence-based feedback for PPNS to improve priority service attributes and maintain aspects that already perform well. The evaluation approach can support continuous improvement of vocational training and professional certification services. 
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1. Introduction
The welding industry plays a critical role in shipbuilding, construction, manufacturing, automotive, aerospace, and other industrial applications (Sahoo & Tripathy, 2021). Because welded joints directly influence structural integrity, reliability, and service life, welding activities must be controlled against applicable technical requirements, codes, and acceptance criteria (Zhang, 2020; Hargiyarto, 2015). This requirement makes the competence of personnel who perform or verify welding inspection particularly important for industrial quality assurance and compliance.
One of the key professionals responsible for welding quality assurance is the Welding Inspector. Welding Inspectors monitor and verify welding activities, materials, procedures, workmanship, and welded joints against applicable codes, standards, specifications, and acceptance criteria (Chakradhar, 2022; AWS, 2008). Their competence therefore has a direct operational relevance to industrial compliance because inspection decisions can determine whether welding work is accepted, corrected, or subjected to further examination. Competency-based training and professional certification provide a structured pathway for developing and recognizing the technical knowledge and practical skills required for welding inspection, including welding processes, codes and standards, material behavior, inspection techniques, destructive and non-destructive testing, and welding qualification requirements (Aris, 2017; CSWIP, 2024). AWS (2020) further emphasizes the role of welding inspection in maintaining the quality, safety, and reliability of welded structures.
In response to these industry needs, the Shipbuilding Institute of Polytechnic Surabaya (PPNS) has continuously organized the Welding Inspector Comprehensive Training and Certification Program. By 2026, the program had been implemented in 70 training batches in collaboration with a Professional Certification Institute (Lembaga Sertifikasi Profesi—LSP), with competency certification issued through the National Professional Certification Agency (Badan Nasional Sertifikasi Profesi—BNSP). The program provides participants with theoretical and practical competencies in welding processes, welding codes and standards, material behavior, welding inspection, destructive and non-destructive testing, and welding qualification requirements.
The quality of a competency-based training program, however, depends not only on the technical content but also on the service conditions through which that content is delivered. In welding inspector training, participants must receive adequate facilities, reliable administration, timely assistance, clear technical communication, and credible assessment and certification support so that learning activities can be completed effectively. Weaknesses in these supporting services may reduce participants' ability to engage with practical learning and may consequently limit the effectiveness of competency development. For this reason, a service-quality evaluation is not merely an assessment of participant satisfaction; it is a means of identifying service conditions that can support or hinder the delivery of competency training relevant to industrial requirements. These services include administration, learning facilities and materials,
Therefore, this community service activity aimed to evaluate the quality of the Welding Inspector Comprehensive Training and Certification Program at PPNS based on participants' expectations and perceptions. SERVQUAL was selected because it can distinguish specific service deficiencies across tangibles, reliability, responsiveness, assurance, and empathy, which are relevant to the participant experience during theory, practice, administration, and certification. IPA was then used to determine which attributes should receive managerial attention by considering the relative level of expectation and perceived performance. This combination is particularly important for welding inspector competency training because improvement resources can be directed toward service conditions that participants consider important while avoiding indiscriminate interventions. The resulting evidence can help PPNS strengthen the delivery environment in which welding inspection competence is developed and assessed, thereby supporting the consistency and effectiveness of training aligned with industrial codes, standards, and compliance requirements.

[bookmark: _Hlk159852550]2.	Literature Review
2.1. Welding Inspector Comprehensive Training and Certification
Welding inspection is an essential component of welding quality assurance because the integrity and reliability of welded structures depend on the conformity of welding processes and welded joints with applicable requirements. Welding Inspectors are responsible for monitoring welding activities and verifying whether materials, welding procedures, workmanship, inspection processes, and welded joints comply with relevant codes, standards, specifications, and acceptance criteria (AWS, Welding Inspection Technology Fifth Edition, 2008) (AWS, Welding Inspection Technology Sixth Edition, 2020). Consequently, Welding Inspectors require adequate technical knowledge, practical skills, and professional competence to perform inspection activities effectively.
Competency-based training provides a structured approach for developing the knowledge and skills required for specific occupational tasks. In the context of welding inspection, training generally covers welding processes, welding metallurgy, welding codes and standards, welding procedures, visual inspection, destructive and non-destructive testing, and welding qualification requirements. These competencies enable personnel to identify deviations from specified requirements and contribute to the prevention of welding defects and potential failures.
Professional certification complements training by providing formal recognition of an individual's competence against established occupational requirements. Certification is particularly relevant in technical occupations where competence must be demonstrated through standardized assessment. Therefore, training and certification programs for Welding Inspectors serve not only as mechanisms for individual competency development but also as part of the quality assurance system within industries that rely extensively on welded structures.
For the present evaluation, the five SERVQUAL dimensions were operationalized into 20 participant-facing service attributes (A1–A20), with four attributes assigned to each dimension. The attributes were adapted to the specific service setting of welding inspector competency training rather than copied as generic statements. Tangibles were contextualized to classrooms, practical areas, equipment, and learning materials; Reliability to schedule implementation, administrative accuracy, program consistency, and certification documentation; Responsiveness to timely assistance, information, and follow-up; Assurance to instructor competence, professional communication, and confidence in assessment and certification; and Empathy to individual attention, respectful communication, opportunities for clarification, and responsiveness to participant needs. This adaptation allows SERVQUAL to capture service conditions that participants directly experience during welding inspector training while retaining the theoretical structure of the original model.
For vocational higher education institutions and professional training providers, the quality of a competency-based training program should be considered from both the technical and service perspectives. Technical competency achievement indicates whether participants have acquired the required occupational competencies, while service quality reflects participants' experiences with the training provider throughout the learning and certification process. Both aspects are important for ensuring the effectiveness and sustainability of professional training programs.
2.2. Service Quality and SERVQUAL
Service quality represents the extent to which a service meets users' expectations and provides a satisfactory service experience. In educational and training environments, service quality includes not only the delivery of learning content but also various supporting services, such as administrative procedures, facilities, instructor performance, communication, responsiveness, and assistance provided to participants.
Parasuraman et al. (1988) developed the SERVQUAL model as a framework for evaluating perceived service quality based on the comparison between customer expectations and perceptions of actual service performance. The model consists of five dimensions tangibles, reliability, responsiveness, assurance, and empathy. The five dimensions provide a structured framework for identifying specific aspects of service delivery that may contribute to positive or negative user experiences.
The tangibles dimension refers to the physical facilities, equipment, learning materials, and appearance of personnel. Reliability refers to the ability of the service provider to deliver the promised service accurately and consistently. Responsiveness represents the willingness and promptness of personnel in assisting users and responding to their needs. Assurance concerns the knowledge, competence, courtesy, and credibility of service personnel in creating users' confidence. Finally, empathy refers to the individualized attention and understanding provided to users (Parasuraman, Zeithaml, & Berry, 1988).
SERVQUAL has continued to be applied in educational service quality evaluation. Wider et al. (2024), through a bibliometric analysis of SERVQUAL research in higher education, demonstrated the continued relevance of the model for examining educational service quality and related user experiences. Bartolo and Tınmaz (2024) also identified SERVQUAL as one of the established approaches used to assess service quality in higher education. In the Indonesian vocational higher education context, Surtiningtyas and Saputra (2023) combined SERVQUAL with other quality improvement methods to identify service attributes requiring improvement.
In the present community service activity, SERVQUAL was used to evaluate participants' expectations and perceptions of the services provided during the Welding Inspector Comprehensive Training and Certification Program. The resulting gap between perception and expectation was used to identify service attributes for which the delivered service had not fully met participant expectations. The SERVQUAL service quality gap was calculated using:
									(1)
where () is the service quality gap for attribute (i), () is the participant's perception of service performance, and () is the participant's expectation. A negative value indicates that the perceived service performance is below the participant's expectation, whereas a positive value indicates that the perceived performance exceeds the expectation (Parasuraman et al., 1988).
The application of SERVQUAL in vocational education has also been demonstrated in recent studies. Dzikri et al. (2024) applied the five SERVQUAL dimensions to evaluate educational service quality and student satisfaction in a vocational high school. Their findings indicate that SERVQUAL can provide a structured assessment of educational services by identifying differences between expected and perceived service performance. This supports the application of SERVQUAL in the present evaluation of welding inspection competency training services.
2.3. Service Conformity Level
In addition to identifying service quality gaps, evaluating the degree of conformity between the service delivered and participant expectations provides another perspective for assessing training service performance. The service conformity level indicates the extent to which the actual service performance corresponds to the level expected by participants.
The conformity level can be calculated by comparing the perception or performance score with the expectation score using the following equation:
								(2)
where () represents the service conformity level for attribute (i), () represents the perceived performance score, and () represents the expectation score for the same attribute. A conformity value approaching or exceeding 100% indicates that the delivered service has met or exceeded participant expectations, whereas a value below 100% indicates that service performance has not fully met expectations.
The service conformity level provides a quantitative interpretation that complements SERVQUAL gap analysis. While the SERVQUAL gap identifies the direction and magnitude of the discrepancy between expectations and perceptions, the conformity level expresses the relationship in percentage terms. This information can therefore be used by training providers to assess the extent to which their services correspond to participant expectations and to support the identification of aspects requiring improvement.
The application of Importance–Performance Analysis in vocational education has also been used to identify service attributes requiring priority improvement. Ahmad and Wardhani (2023) demonstrated that IPA can be applied to evaluate service quality in vocational higher education and to identify aspects that require managerial attention. This supports the use of an expectation–performance matrix in the present activity to identify priority areas for improving the quality of vocational training services.
In the context of the Welding Inspector Comprehensive Training and Certification Program, the conformity analysis was used to provide PPNS with an additional measure of service performance from the participants' perspective. The results were considered together with the SERVQUAL gap and IPA analysis to obtain a more comprehensive basis for service improvement.
2.4. Importance–Performance Analysis (IPA)
Importance–Performance Analysis (IPA) is a framework for evaluating service attributes by simultaneously considering their importance to users and their perceived performance. Martilla and James (1977) introduced IPA as a practical analytical technique for identifying attributes that should receive managerial attention. The method represents the evaluated attributes in a two-dimensional matrix based on importance and performance scores.
IPA divides service attributes into four quadrants. Quadrant I (Concentrate Here) contains attributes with high importance but relatively low performance and therefore represents the primary area for improvement. Quadrant II (Keep Up the Good Work) consists of attributes with high importance and high performance that should be maintained. Quadrant III (Low Priority) contains attributes with low importance and low performance, indicating that immediate improvement may not be necessary. Quadrant IV (Possible Overkill) contains attributes with low importance but high performance, suggesting that resources may be allocated beyond users' perceived needs (Martilla & James, 1977)
IPA has continued to be applied in educational service quality evaluation because it provides a visual and practical approach for translating participant perceptions into improvement priorities. Raharjo et al. (2023) demonstrated the application of IPA in an integrated higher education service satisfaction framework, while Surtiningtyas and Saputra (2023) incorporated IPA into the evaluation of service quality in vocational higher education.
In this community service activity, IPA was used to identify the service attributes of the Welding Inspector Comprehensive Training and Certification Program that required priority attention. The results of IPA were interpreted together with the SERVQUAL gap and service conformity level to provide PPNS with actionable information for improving the quality of training and certification services.
The integration of SERVQUAL, service conformity analysis, and IPA provides three complementary perspectives. SERVQUAL identifies the discrepancy between participant expectations and perceptions, the conformity level quantifies the degree to which service performance corresponds to expectations, and IPA determines the priority of service attributes for improvement. This integrated approach enables the evaluation results to be translated into practical recommendations for continuous improvement of the training and certification services provided by PPNS.

3.	Method
3.1. Community Service Design and Setting
	This community service activity was conducted to support the continuous improvement of the Welding Inspector Comprehensive Training and Certification Program organized by PPNS. The activity focused on evaluating the quality of training and certification services from the perspective of participants and providing evidence-based recommendations for improving the quality of service delivery.
	The Welding Inspector Comprehensive Training and Certification Program is a professional competency development program conducted by PPNS in collaboration with LSP. The program provides participants with theoretical and practical competencies required for welding inspection and competency certification. By 2026, the program had been implemented in 70 training batches.
	The community service activity consisted of three main stages: (1) preparation of the service quality evaluation instrument, (2) collection and analysis of participant feedback, and (3) formulation of service improvement recommendations. The evaluation was conducted following the implementation of the training and certification activities.
3.2. Participants and Data Collection
	The community service activity involved participants of the Welding Inspector Comprehensive Training and Certification Program at PPNS. Purposive sampling was used, with inclusion criteria that respondents had completed the training activities and had direct experience with the instructional, administrative, practical, and certification-related services being evaluated. A total of 50 participants met the criteria and completed the questionnaire (from batch 68, 69 and 70). Because the questionnaire was designed specifically for service-quality evaluation, demographic variables such as age, gender, and employment status were not collected and are therefore not inferred in this study.
	The training program was conducted over a period of five weeks at PPNS. During this period, participants received theoretical and practical learning activities and interacted directly with instructors, administrative personnel, training facilities, learning materials, assessment, and certification services. The respondent group therefore represented participants with direct and recent exposure to the complete training-service process.
	Data were collected using a structured questionnaire administered to the participants after they had experienced the training and certification services. The questionnaire consisted of 20 service attributes representing the five SERVQUAL dimensions. Each attribute was evaluated using two measures: participants' expectations of the service and their perceptions of the actual service performance.
	A five-point Likert scale was used for the evaluation. The scale ranged from 1 to 5, with higher scores representing higher levels of expectation or perceived service performance. The 50 respondents constituted the analytical sample for both expectation and perception scores; no weighting or imputation was applied.
3.3. Service Quality Evaluation Attributes
	The 20 service attributes were organized into five dimensions of service quality based on the SERVQUAL framework proposed by Parasuraman et al. (1988). Four contextualized attributes were assigned to each dimension, as presented in Table 1. The full statements were written from the participant perspective so that expectations and perceived performance could be measured consistently.
Table 1. Service Quality Attributes Based on the SERVQUAL Dimensions
	Dimension
	Attribute
	Full Service Attribute Statement

	Tangibles
	A1
	The practical equipment provided is in good condition and adequate for use during training.

	Tangibles
	A2
	The training modules are well-organized, easy to understand, and use interesting media.

	Tangibles
	A3
	Classrooms and practical areas are clean, comfortable, and supportive of the learning process.

	Tangibles
	A4
	Instructors and support staff are professional and well-dressed.

	Reliability
	A5
	The training schedule is implemented consistently as announced.

	Reliability
	A6
	The instructor is able to deliver the material consistently and in accordance with the training curriculum.

	Reliability
	A7
	Theoretical and practical sessions are delivered according to the stated program.

	Reliability
	A8
	Practical material taught is relevant to the theory previously presented.

	Responsiveness
	A9
	Instructors respond promptly when participants experience difficulties during practical sessions.

	Responsiveness
	A10
	Training staff respond promptly to participants' questions and requests.

	Responsiveness
	A11
	Participants' questions during the theory session were answered clearly and promptly by the instructor.

	Responsiveness
	A12
	There is a willingness from the organizer to adjust the speed of the material if participants find it difficult.

	Assurance
	A13
	Instructors demonstrate adequate technical competence in welding inspection.

	Assurance
	A14
	Participants feel safe and protected from the risk of accidents during practical activities.

	Assurance
	A15
	The assessment and certification process is conducted clearly and provides participants with sufficient confidence.

	Assurance
	A16
	Training staff provide reliable information about certification requirements and procedures.

	Empathy
	A17
	Training personnel provide individual attention to participants who need assistance.

	Empathy
	A18
	The training schedule effectively accounts for break times and participants' basic needs.

	Empathy
	A19
	Participants are given adequate opportunities to ask questions and obtain clarification.

	Empathy
	A20
	Instructors understand the varying skill backgrounds of participants regarding material absorption.


	The tangibles dimension represents the physical facilities, training equipment, learning materials, and physical environment supporting the training process. Reliability represents the ability of the training provider to deliver the promised services accurately and consistently. Responsiveness refers to the willingness and promptness of instructors and training personnel in responding to participant needs. Assurance represents the competence, professionalism, credibility, and ability of personnel to provide confidence to participants. Empathy refers to the individual attention, communication, and understanding provided by the training organizer toward participants.
3.4. SERVQUAL Evaluation
	The SERVQUAL framework was applied to evaluate the gap between participants' expectations and their perceptions of the training and certification services. For each of the 20 service attributes, the mean expectation and perception scores were calculated based on the responses of 50 participants.
	The SERVQUAL gap was subsequently calculated for each attribute by comparing the mean perception score with the corresponding mean expectation score, as described in Section 2.2. A negative gap indicates that the perceived service performance was below participants' expectations, whereas a positive gap indicates that the perceived performance exceeded expectations.
	The gap scores were calculated for all 20 attributes and subsequently aggregated according to the five SERVQUAL dimensions: tangibles, reliability, responsiveness, assurance, and empathy. The results were used to identify service attributes and dimensions requiring further attention.
3.5. Service Conformity Level
	The service conformity level was calculated to determine the extent to which the services provided corresponded to participants' expectations. The calculation followed the formulation described in Section 2.3.
	For each of the 20 service attributes, the mean perception score was compared with the corresponding mean expectation score to obtain the percentage of service conformity. A conformity level below 100% indicates that the service performance had not fully met participants' expectations, whereas a value of 100% indicates that the service performance corresponded to expectations.
	The conformity results were used as a complementary measure to the SERVQUAL gap analysis and provided a quantitative basis for assessing the extent to which the training and certification services met participants' expectations.
3.6. Expectation–Performance Analysis Based on IPA
	An expectation–performance matrix based on the Importance–Performance Analysis (IPA) framework was applied to identify service attributes requiring priority attention. As the questionnaire did not include a separate importance variable, participants' expectation scores were used as an indicator of the expected importance of each service attribute, while perception scores represented service performance.
	The overall mean expectation and perception scores across the 20 attributes were used as the intersection points of the matrix. Each attribute is placed into one of four quadrants based on its relative expectations and performance.
The resulting quadrants were interpreted as follows: (1) Quadrant I represented attributes requiring priority improvement; (2) Quadrant II represented attributes that should be maintained; (3) Quadrant III represented attributes with relatively low priority; and (4) Quadrant IV represented attributes whose performance was relatively high compared with their expectation level.
	The results of the expectation–performance analysis were subsequently compared with the SERVQUAL gap and service conformity results to establish service improvement priorities.
3.7. Formulation of Service Improvement Recommendations
	The final stage of the community service activity involved translating the evaluation findings into practical service improvement recommendations for PPNS as the organizer of the Welding Inspector Comprehensive Training and Certification Program. The recommendations were formulated by considering the results of the SERVQUAL gap analysis, service conformity level, and expectation–performance analysis based on the IPA framework.
	Service attributes with negative SERVQUAL gap values were identified as aspects where the perceived service performance had not fully met participants' expectations. Service alignment results are considered to determine the extent to which the provided service matches participants' expectations.
	Priority was then given to attributes positioned in Quadrant I of the expectation–performance matrix, as these attributes represented aspects with relatively high participant expectations but relatively low perceived performance. These attributes were considered the main areas requiring service improvement. Attributes positioned in Quadrant II were identified as aspects whose service performance should be maintained, while attributes in Quadrants III and IV were considered according to their relative expectation and performance levels.
	The findings from the three analytical approaches were synthesized to formulate practical and actionable recommendations for the training organizer. The recommendations were directed toward improving service delivery, enhancing participant satisfaction, and supporting the continuous improvement of the Welding Inspector Comprehensive Training and Certification Program at PPNS. The recommendations also serve as feedback for the institution in developing future training and certification programs.

4. Results and Discussion
4.1. Respondent and Evaluation Overview
	A total of 50 participants of the Welding Inspector Comprehensive Training and Certification Program completed the service quality questionnaire. The evaluation covered 20 service attributes distributed across five SERVQUAL dimensions: tangibles, reliability, responsiveness, assurance, and empathy. Each attribute was assessed using a five-point Likert scale based on participants' expectations and perceptions of the services received during the training and certification program.
	The overall mean expectation score was 4.694, while the overall mean perception score was 4.049. The relatively high expectation score indicates that participants had high expectations regarding the quality of services provided by the training organizer. However, the lower perception score indicates that the services experienced by participants had not fully reached their expected level.
	The difference between these two scores indicates the existence of a service quality gap. This finding provides an important basis for further analysis because the evaluation does not merely indicate participants' general satisfaction but identifies specific service attributes that require improvement.
4.2. SERVQUAL Gap Analysis
	The SERVQUAL analysis was conducted by comparing the mean perception score with the mean expectation score for each of the 20 service attributes. The results are presented in Table 2. 
Table 2. SERVQUAL Gap Analysis of the Training and Certification Services
	Atribut
	Expectation
	Performance 
	Gap
	Conformity (%)

	A1
	4.68
	4.08
	-0.60
	87.18

	A2
	4.74
	4.08
	-0.66
	86.08

	A3
	4.78
	4.00
	-0.78
	83.68

	A4
	4.66
	4.02
	-0.64
	86.27

	A5
	4.70
	4.06
	-0.64
	86.38

	A6
	4.66
	4.00
	-0.66
	85.84

	A7
	4.76
	4.16
	-0.60
	87.39

	A8
	4.74
	4.10
	-0.64
	86.50

	A9
	4.70
	3.98
	-0.72
	84.68

	A10
	4.72
	4.22
	-0.50
	89.41

	A11
	4.60
	4.00
	-0.60
	86.96

	A12
	4.68
	3.96
	-0.72
	84.62

	A13
	4.72 
	4.16
	-0.56
	88.14

	A14
	4.76
	4.20
	-0.56
	88.24

	A15
	4.66
	3.82
	-0.84
	81.97

	A16
	4.64
	3.96
	-0.68
	85.34

	A17
	4.62
	4.12
	-0.50
	89.18

	A18
	4.72        
	4.06
	-0.66
	86.02

	A19
	4.68 
	3.96
	-0.72
	84.62

	A20
	4.66
	4.04
	-0.62
	86.70

	Overall
	4.694
	4.049
	-0.645
	86.26


As shown in Table 2, all 20 service attributes produced negative SERVQUAL gaps. This indicates that the perceived performance of every evaluated attribute remained below the corresponding level of respondent expectations.
	The largest negative gap was identified for A15 (assessment and certification process clarity and confidence) at -0.84, followed by A3 (cleanliness, comfort, and learning support of classrooms and practical areas) at -0.78. A9 (prompt instructor assistance during practical difficulties), A12 (prompt communication of schedule, procedural, or activity information), and A19 (opportunities to ask questions and obtain clarification) each recorded a gap of -0.72. These results indicate that the largest discrepancies occurred in both physical learning conditions and communication, assistance, and assessment-related services experienced by participants during the training and certification program.
A15, referring to the clarity of the assessment and certification process and the confidence it provides to participants, also produced the lowest service conformity level at 81.97%. This means that perceived performance reached only approximately 82% of the expected level. A3 (clean and comfortable classrooms and practical areas) showed a conformity level of 83.68%, while A9 (prompt instructor assistance), A12 (prompt communication of information), and A19 (opportunities for clarification) were approximately 84.6–84.7%.
In contrast, A10 and A17 recorded the smallest negative gap, both at -0.50, indicating that the perceived performance of these attributes was relatively closer to respondents' expectations. Nevertheless, because the gap remained negative, further improvement may still be required to fully meet respondent expectations.
The negative gap across all attributes suggests that service quality improvement should be considered across the entire training and certification service system rather than being limited to a single aspect. This finding is particularly relevant for competency-based training, where participants' experiences are influenced not only by the quality of instructional delivery but also by facilities, administrative support, communication, responsiveness, and other supporting services.
4.3. Service Quality by SERVQUAL Dimension
	To obtain a broader understanding of service performance, the 20 attributes were grouped into the five SERVQUAL dimensions. The results are presented in Table 3.
Table 3. SERVQUAL Results by Dimension
	SERVQUAL Dimension
	Expectation
	Performance
	Gap

	Tangibles
	4.715
	4.045
	-0.670

	Reliability
	4.715
	4.080
	-0.635

	Responsiveness
	4.675
	4.040
	-0.635

	Assurance
	4.695
	4.035
	-0.660

	Empathy
	4.670
	4.045
	-0.625

	Overall
	4.694
	4.049
	-0.645


The results show that all five SERVQUAL dimensions had negative gaps. The largest gap occurred in the tangibles (-0.670), followed by assurance (-0.660). The smallest gap was observed in the empathy (-0.625).
	The relatively large gap in the tangibles dimension suggests that physical facilities, equipment, learning resources, or other tangible aspects of the training environment may require particular attention. Meanwhile, the gap in assurance indicates the importance of maintaining and improving aspects associated with the competence, professionalism, and credibility of personnel involved in the training and certification process.
	Although the empathy dimension showed the smallest gap, its negative value indicates that participants' expectations were still higher than their perceptions. Therefore, the findings should not be interpreted as indicating that this dimension requires no improvement. Rather, it suggests that its performance was relatively closer to participant expectations compared with the other dimensions.
4.4. Service Conformity Level
	The service conformity analysis provides a percentage-based interpretation of the correspondence between participant expectations and perceived service performance. The overall conformity level was 86.26%.
	This result indicates that the overall service performance reached approximately 86% of the level expected by respondents. Conversely, there remained approximately 13.74% of the expected service level that was not fully achieved.
	At the attribute level, the highest conformity level was observed for A10 (89.41%), followed by A17 (89.18%) and A14 (88.24%). These attributes indicate relatively good alignment between service performance and respondent expectation.
	The lowest conformity level was observed for A15 (81.97%), followed by A3 (83.68%), A12 and A19 (84.62%), and A9 (84.68%). These findings reinforce the SERVQUAL results, particularly for A15 and A3, which showed relatively large gaps.
	The conformity analysis therefore provides complementary information to the SERVQUAL gap analysis. While the SERVQUAL gap identifies the direction and magnitude of the discrepancy between expectations and perceptions, the conformity percentage indicates the degree to which the delivered service corresponds to the expected level. The combination of these indicators allows the training organizer to identify both the magnitude of service deficiencies and the extent to which services have fulfilled participant expectations.	
4.5. Expectation–Performance Analysis Based on the IPA Framework
	An expectation–performance matrix based on the Importance–Performance Analysis (IPA) framework was subsequently used to determine service improvement priorities. Since the questionnaire did not include a separate importance variable, the expectation score was used as an indicator of the expected importance of the service attributes, while the perception score represented service performance.
	The overall mean expectation score (4.694) and the overall mean perception score (4.049) were used as the intersection points of the matrix. Based on these reference values, the 20 service attributes were distributed into four quadrants, as shown in Table 4.
[image: ]
Figure 1. Distribution of Service Attributes Based on the Expectation–Performance Matrix

	The two attributes located in Quadrant I, A3 and A9, represent the main priorities for service improvement. These attributes have relatively high expectation scores but below-average performance scores. Consequently, respondents considered these aspects important, while the actual service performance remained below the overall performance level.
	Attributes in Quadrant II include A2, A5, A7, A8, A10, A13, A14, and A18. These attributes have relatively high expectation and performance scores. They therefore represent aspects of the training and certification service that are already performing relatively well and should be maintained.
	Attributes in Quadrant III include A4, A6, A11, A12, A15, A16, A19, and A20. These attributes have relatively low expectation and performance scores compared with the overall means. Importantly, A15 illustrates why the largest SERVQUAL gap does not automatically translate into the highest IPA priority: although the assessment and certification process attribute has the largest negative gap (-0.84) and the lowest conformity level (81.97%), its expectation score (4.66) is slightly below the overall expectation mean (4.694). In IPA, priority is determined by the combination of relative importance/expectation and performance, not by the gap magnitude alone. Therefore, A15 falls into Quadrant III and is considered a secondary priority when resources must be allocated selectively. From a managerial perspective, PPNS should not ignore A15; rather, it should address the issue through targeted low-cost actions such as clearer assessment guidance, standardized certification information, participant briefings before assessment, and a concise post-assessment clarification channel, while allocating more immediate improvement resources to A3 and A9.
	A1 and A17 were positioned in Quadrant IV, indicating relatively high performance despite relatively lower expectation levels. These attributes do not constitute immediate improvement priorities. The organizer may nevertheless review whether the resources allocated to these aspects are proportional to their perceived importance to participants.
4.6. Priority Areas for Service Improvement
	The integration of the SERVQUAL gap, service conformity level, and expectation–performance analysis provides a more comprehensive basis for determining service improvement priorities. The results demonstrate that the magnitude of a SERVQUAL gap alone does not necessarily determine the priority of improvement.
	In contrast, A3 and A9 were identified as the primary improvement priorities through the expectation–performance analysis. Both attributes have relatively high expectation levels but relatively low performance. This combination indicates that improvements in these service aspects are more likely to respond directly to participant priorities.
	For PPNS, the findings provide practical feedback for improving the implementation of the Welding Inspector Comprehensive Training and Certification Program. The first priorities should be A3, concerning the cleanliness, comfort, and readiness of classrooms and practical areas, and A9, concerning the promptness of instructor assistance during practical sessions. For A3, PPNS should strengthen pre-session facility checks, cleaning and maintenance routines, and readiness verification for practical equipment and learning spaces. For A9, instructors should actively monitor practical activities, use a defined response procedure for participant difficulties, and ensure that assistance is available without disrupting the training flow. These actions are directly connected to the participant learning experience and can support more consistent engagement with practical competency development. A15 should be managed as a secondary improvement item: despite its largest gap, its lower relative expectation places it in Quadrant III, so targeted improvements to assessment and certification communication can be implemented without displacing the higher-priority facility and responsiveness interventions.
	These improvements are expected to enhance the learning experience and improve the overall quality of the Welding Inspector Comprehensive Training and Certification Program at PPNS.
	From a community service perspective, the evaluation translates participant perceptions into identifiable service gaps and prioritized areas for intervention. This approach can support the development of more responsive and participant-oriented competency training and certification services and may subsequently be adapted for other vocational training programs.

5. Conclusion
This community service activity evaluated the quality of the Welding Inspector Comprehensive Training and Certification Program at PPNS using SERVQUAL, service conformity analysis, and an expectation–performance matrix based on the IPA framework. Based on responses from 50 participants and 20 service attributes, the overall SERVQUAL gap was -0.645, with a service conformity level of 86.26%, indicating that the services had not fully met participants' expectations.
The expectation–performance analysis identified A3, referring to the cleanliness, comfort, and readiness of classrooms and practical areas, and A9, referring to prompt instructor assistance during practical difficulties, as the main priorities for improvement. These findings provide evidence-based feedback for PPNS to strengthen the service conditions that most directly affect participants' training experience while maintaining aspects that already perform relatively well. The evaluation approach can also support continuous improvement of other vocational training and professional certification programs.
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