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Abstract

This study aimed to validate the after-sales service curriculum model for the automotive industry in Iran.
This applied quantitative study was conducted using a descriptive-survey design. The statistical population
consisted of specialists, instructors, experts, and experienced individuals in the field of after-sales service
in the Iranian automotive industry. Due to the limited and accessible nature of the population, non-random
convenience sampling was used, and 18 participants were finally included in the study. Data were collected
using a researcher-made questionnaire designed to validate the after-sales service curriculum model. The
questionnaire included 58 closed-ended items scored on a five-point Likert scale. Data were analyzed
using the Kaiser-Meyer-Olkin index, Bartlett's test of sphericity, skewness and kurtosis indices,
confirmatory factor analysis, structural equation modeling, and the Friedman ranking test. The Kaiser-
Meyer-Olkin value was 0.881, and Bartlett's test of sphericity was significant at 0.001, confirming the
adequacy of the data for factor analysis. Skewness and kurtosis values were within the acceptable range,
indicating normal distribution of the observed variables. The factor loadings of the questionnaire items
ranged from 0.80 to 0.99. Model fit indices showed an acceptable fit: chi-square/degrees of freedom ratio
= 1.6, root mean square error of approximation = 0.03, adjusted goodness-of-fit index = 0.95, normed fit
index = 0.93, goodness-of-fit index = 0.99, and adjusted goodness-of-fit index = 0.91. The Friedman test
indicated a significant difference among the rankings of the model components. Customer satisfaction
ranked first with a mean rank of 5.56. The findings confirmed that the after-sales service curriculum model
for the automotive industry in Iran has acceptable validity and model fit. The validated model can be used
as a reliable framework for designing, implementing, and evaluating specialized training programs in
automotive after-sales service.
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Analysis, Customer Satisfaction
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Extended Abstract
Introduction
After-sales service has become a strategic component of customer value creation in the automotive
industry, because the customer’s judgment of a vehicle brand is shaped not only at the point of
purchase but also through repair, maintenance, warranty support, technical consultation, spare-parts
availability, employee responsiveness, and service quality over time. In competitive automotive
markets, after-sales service directly affects customer satisfaction, customer retention, repurchase
intention, word-of-mouth advertising, perceived value, and brand-switching behavior (Darvishi, 2022;
Hosseini & Mousavi, 2020; Mohd et al., 2021). Therefore, the effectiveness of after-sales service
depends not only on organizational resources and technical infrastructure but also on the existence
of a valid, coherent, and industry-responsive curriculum model capable of developing competent
human resources for service delivery.
In the Iranian automotive industry, after-sales service is a multidimensional field that requires
coordination among manufacturers, dealerships, technical staff, instructors, service managers,
evaluation bodies, technology systems, and customers. Prior studies have emphasized that after-
sales service efficiency is influenced by structural, managerial, human, and process-related factors,
and that world-class after-sales service requires systematic modeling, standardization, and
continuous improvement (Habibi & Abbasi, 2021; Mehdiabadi et al., 2021). A curriculum model for this
field should therefore move beyond fragmented technical training and should integrate managerial
efficiency, skilled human resources, modern technologies, specialized training development,
comprehensive evaluation, and customer satisfaction.
Recent developments in vocational, professional, and sales education also show that curricula must
be continuously aligned with technological change, digital transformation, industry standards, and
the modern service environment. Studies on sales education, business education, vocational
training, and industry-aligned learning have emphasized the need to refresh curricula, integrate
practical learning, strengthen school-enterprise cooperation, and connect educational content to real
occupational expectations (Chen et al., 2023; Engriyani et al., 2023; Giovannetti & Cardinali, 2023;
Kristanto et al.,, 2023; Scribner et al., 2024; Torres, 2023). Similarly, the digital economy has
transformed the competencies required in marketing, service, entrepreneurship, and business
education, making digital literacy, data use, technological adaptability, and applied learning central
elements of professional curricula (Chen et al., 2022; Persada & Agung, 2024; Rochendi, 2023; Shi,
2024; Suting, 2023).
Technology has particular relevance for after-sales service because modern automotive service
systems increasingly rely on software-based training, online learning platforms, remote consultation,
information mining, artificial intelligence, enterprise resource planning, and data-driven forecasting.
Research has shown that machine learning can support spare-parts sales forecasting in after-sales
service contexts, while digital tools, artificial intelligence, ERP-based learning, and online training
can improve professional preparation and experiential learning (Fang & Jia, 2024; Ghazali et al., 2022;
Kohli, 2024; Rohan et al., 2022; Soellner, 2021; Stancheva-Todorova & Dimitrova, 2021). These
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developments indicate that after-sales service curricula must be validated not only in terms of content
but also in terms of their capacity to reflect technological, organizational, and customer-oriented
realities.

Human resource development is another critical dimension of after-sales service curriculum
validation. Skilled and trained personnel are central to service quality, customer interaction,
diagnostic accuracy, and the successful transfer of technical knowledge. Research on knowledge
management, learning quality, sales-force competency development, interdisciplinary
entrepreneurship, and practical training highlights the importance of competence-based education,
professional development, and alignment between curriculum and occupational performance
(Kaewurai et al., 2023; Kazbekov, 2023; Mahmud et al., 2022; Stenard, 2021; Yaacob et al., 2024).
Moreover, service and business environments require employees who are innovative, adaptive, and
capable of responding to emerging market needs (Ito, 2023; Kulshrestha & Chhillar, 2022; Ruiz-Resto
et al., 2023).

The business environment surrounding after-sales service also requires strategic responsiveness.
Organizations need to align training systems with customer expectations, market competition,
revenue strategies, digital commerce, and service innovation (Hisara & Wibowo, 2024; Muhu, 2023;
Rungsawanpho, 2023). Accordingly, the validation of a curriculum model for after-sales service in the
Iranian automotive industry is important because it can provide empirical evidence about the
structural adequacy of the model and clarify the relative importance of its dimensions. The present
study aimed to validate the curriculum model of after-sales service in the automotive industry in Iran.
Methods and Materials

This study was applied in terms of purpose and quantitative in terms of method. The research design
was descriptive-survey and focused on validating the curriculum model of after-sales service in the
Iranian automotive industry. The statistical population consisted of specialists, instructors, experts,
and experienced individuals familiar with after-sales service, automotive service training, technical
education, dealership management, service evaluation, and customer satisfaction in Iran. Because
the population was limited and accessible, non-random convenience sampling was used. Finally, 18
participants completed the research questionnaire. The sample included 2 women and 16 men.
Participation criteria included relevant professional or educational experience in after-sales service,
familiarity with the educational and operational processes of the automotive service sector,
willingness to participate, and complete response to the questionnaire.

The data collection tool was a researcher-made questionnaire designed to validate the curriculum
model of after-sales service in the automotive industry in Iran. The questionnaire included two main
parts. The first part measured demographic information, including gender, age, and work experience.
The second part included 58 closed-ended items measuring the dimensions and components of the
curriculum model. Items were scored on a five-point Likert scale from 1, very low, to 5, very high.
Higher scores indicated a more favorable evaluation of the related component in the curriculum
model.

The questionnaire consisted of six main dimensions: effective and efficient management, skilled and
trained human resources, use of modern technologies, development of specialized training, design
of a comprehensive evaluation system, and attention to customer satisfaction. Face and content
validity were reviewed by academic experts and specialists familiar with curriculum studies, industrial
training, and after-sales service. Construct validity was assessed through confirmatory factor
analysis. Reliability was examined using Cronbach’s alpha and composite reliability. Data were
analyzed at descriptive and inferential levels. Descriptive statistics included frequency, percentage,
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mean, and standard deviation. Inferential analysis included the Kaiser-Meyer-Olkin index, Bartlett's
test of sphericity, skewness and kurtosis indices, confirmatory factor analysis, structural equation
modeling, Pearson correlation, one-sample t-test, and Friedman ranking test. The significance level
was set at 0.05.

Findings

The adequacy of the data for factor analysis was confirmed. The Kaiser-Meyer-Olkin value was
0.881, indicating acceptable sampling adequacy. Bartlett’s test of sphericity was significant at 0.001,
showing that the correlation matrix was suitable for factor analysis. Therefore, the data met the basic
requirements for factor analysis and structural model assessment.

The normality of the observed variables was examined using skewness and kurtosis. The values of
skewness and kurtosis for all observed variables were within the acceptable range of -3 to +3.
Therefore, the distribution of the observed variables was considered normal, and there was no
statistical barrier to conducting structural equation modeling.

The results of confirmatory factor analysis showed that the factor loadings of all questionnaire items
were acceptable. The factor loadings ranged from 0.80 to 0.99, indicating that all items had sufficient
explanatory power for their related components. These results confirmed that the researcher-made
questionnaire had appropriate construct validity and that the 58 items were suitable indicators for
validating the curriculum model of after-sales service in the automotive industry.

Model fit indices also supported the adequacy of the proposed model. The ratio of chi-square to
degrees of freedom was 1.6, which was below the acceptable threshold of 3. The root mean square
error of approximation was 0.03, which was below the acceptable threshold of 0.10. The adjusted
goodness-of-fit index was 0.95, the normed fit index was 0.93, the goodness-of-fit index was 0.99,
and the adjusted goodness-of-fit index was 0.91. Since all fit indices were within acceptable ranges,
the proposed model demonstrated appropriate structural fit.

The total variance results showed that the extracted eigenvalues had adequate explanatory capacity.
The first eight items explained approximately 96.8% of the variance of the main components. With
the inclusion of all 58 items, the cumulative explained variance reached 100%. Therefore, all items
contributed to explaining the main components of the questionnaire and were retained as suitable
indicators of the curriculum model.

The descriptive results showed that the mean score of effective and efficient management was 4.00
with a standard deviation of 0.4. The mean score of skilled and trained human resources was 4.3
with a standard deviation of 0.4. The mean score of the use of modern technologies was 3.6 with a
standard deviation of 0.4. The mean score of specialized training development was 4.00 with a
standard deviation of 0.3. The mean score of comprehensive evaluation system design was 4.2 with
a standard deviation of 0.3. The highest mean score belonged to attention to customer satisfaction,
with a mean of 4.7 and a standard deviation of 0.4.

The Friedman test was used to rank the components of the curriculum model. The results showed a
significant difference among the mean ranks of the components. The chi-square value was 57.3,
with 5 degrees of freedom and a significance level of 0.001. Based on the mean ranks, attention to
customer satisfaction ranked first with a mean rank of 5.56. Skilled and trained human resources
ranked second with a mean rank of 4.64. Comprehensive evaluation system design ranked third with
a mean rank of 3.69. Effective and efficient management ranked fourth with a mean rank of 3.22.
Specialized training development ranked fifth with a mean rank of 2.5. The use of modern
technologies ranked sixth with a mean rank of 1.39.

Discussion and Conclusion
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The findings showed that the curriculum model of after-sales service in the automotive industry in
Iran had acceptable validity and model fit. The adequacy of the sample, significance of Bartlett’s test,
normal distribution of observed variables, high factor loadings, favorable fit indices, and significant
Friedman ranking results all confirmed the statistical validity of the model. These results indicate that
the proposed curriculum model has a coherent structure and can explain the key dimensions
required for after-sales service education in the automotive industry.

The priority of customer satisfaction is one of the most important findings of the study. This result
indicates that after-sales service training should not be limited to technical repair skills. Instead, it
should strengthen customer orientation, communication skills, complaint management,
responsiveness, service ethics, and the ability to understand customer needs. In automotive after-
sales service, customer satisfaction is the final outcome through which the quality of technical,
managerial, educational, and evaluative processes becomes visible. Therefore, a valid curriculum
model in this field must place customer satisfaction at the center of training design.

The second priority, skilled and trained human resources, shows that the effectiveness of after-sales
service depends heavily on the competence of the workforce. Technical staff, instructors, dealership
managers, service consultants, and evaluation personnel all require continuous training and
professional development. Without skilled human resources, even advanced technology and formal
standards cannot guarantee high-quality service delivery. The third priority, comprehensive
evaluation system design, further indicates that training effectiveness must be continuously
assessed through valid performance indicators, feedback mechanisms, and competency-based
evaluation.

The lower ranking of modern technologies does not imply that technology is unimportant. Rather, it
suggests that technology functions as an enabling tool whose effectiveness depends on human
competence, managerial coordination, and a strong evaluation system. Digital platforms, software
systems, online training, remote consultation, and data-based decision-making can improve after-
sales service education, but they must be integrated into a broader curriculum framework focused
on customer satisfaction and service quality.

Overall, the results support the validity of a six-dimensional curriculum model consisting of effective
and efficient management, skilled and trained human resources, use of modern technologies,
specialized training development, comprehensive evaluation system design, and attention to
customer satisfaction. The validated model can provide a practical framework for automotive
companies, training centers, dealership networks, and policymakers involved in after-sales service
education. It can also help align training programs with industry needs, improve service quality,
enhance workforce competence, and strengthen customer satisfaction. Based on the findings, the
curriculum model of after-sales service in the automotive industry in Iran is statistically valid and can
be used as a reliable framework for designing, implementing, and evaluating training programs in
this field.
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